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OVER 100 DIFFERENT DISORDERS

may occur in association with ce-
liac disease (1) and a number of auto-
immune disorders, including autoim-
mune thyroid diseases, have been
described (2-5). In some case studies,
celiac disease and hyperthyroidism
have been described (2,6-10), while in
others, celiac disease and hypothyroid-
ism have been detected (11-16). In ad-
dition, some alterations in intestinal
absorptive function have been de-
tected, particularly in the presence of
hyperthyroidism, but these are reported
to normalize following treatment of the
thyroid disease (17,18).

In a recent study from a circum-
scribed geographical area in Scotland
(19), measurements of thyroid function
and studies for thyroid autoantibodies
suggested that the risk of clinically
overt thyroid disease, particularly
hypothyroidism, was increased in pa-
tients with celiac disease. This is not
surprising because the human lympho-
cyte antigen (HLA) haplotypes B8 and
DR3 are both more commonly detected
in autoimmune thyroid disease and ce-
liac disease patients versus the general
population (20-22).

In this report, patients with biopsy-
defined celiac disease were evaluated
for changes in thyroid function and the
presence of thyroid autoantibodies as
well as other associated clinical disor-
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Maladie thyroïdienne auto-immune de nature coeliaque : étude
portant sur 16 patients atteints d’hypothyroïdie avérée

RÉSUMÉ : Selon des rapports antérieurs, les troubles thyroïdiens auto-immuns
(y compris la maladie de Hashimoto ou la thyroïdite lymphocytaire) peuvent af-
fecter des patients atteints d’une maladie coeliaque. Dans la présente étude, la
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ders. The results indicate that there is
high frequency of autoimmune thyroid
disease in patients with celiac disease.
These patients also have a high fre-
quency of dermatitis herpetiformis and
small intestinal neoplastic disease, par-
ticularly lymphoma.

PATIENTS AND METHODS
A total of 96 adults with celiac dis-

ease were seen at the University of Brit-
ish Columbia Hospital, Vancouver. In
each patient, a small bowel biopsy diag-
nosis of celiac disease was established
on the basis of typical histological fea-
tures of a severe ‘flat’ lesion (23) or
‘crypt hyperplastic villous atrophy’ fol-
lowed by a response to a strict gluten-
free diet. Each patient’s hospital and
office records were reviewed for evi-
dence of thyroid disease and other
clinical disorders that have been previ-
ously closely linked with celiac disease,
including dermatitis herpetiformis and
lymphoma (24,25). For either dermati-
tis herpetiformis or lymphoma, a histo-
logical diagnosis was required. There
were 16 patients with thyroid disease
and all except one were regularly re-
viewed in an adult celiac disease clinic
at least on an annual basis. The one pa-
tient not followed on an annual basis
died of pneumonia six months follow-
ing diagnosis of celiac disease. One
other patient with celiac disease died
with a perforated small bowel due to
lymphoma (25).

Details of the clinical presentation
and past medical history were recorded
for each patient as were hematological
(hemoglobin, white blood cell count,
platelet count) and biochemical results
(carotene, iron studies, folic acid, vita-
min B12, calcium, phosphate, total pro-
tein, albumin, prothrombin time,
immunoglobulins and liver tests).

After small intestinal biopsies were
done, patients were reviewed by a
clinical dietitian with a special in-
terest in celiac disease who provided
specific instructions on a gluten-free
diet. Patients were assessed periodi-
cally, as required, to address any con-
cerns regarding diet treatment.
Compliance and response to a pre-
scribed strict gluten-free diet were
evaluated during each clinic visit.

The 16 celiac disease patients
included hypothyroid patients now
on L-thyroxine with normal measure-
ments of thyroid function; newly diag-
nosed thyroid disease patients; and pa-
tients with impaired thyroid gland
function due to prior surgical and/or
radio-iodine ablative treatment for
Grave’s disease. Most, but not all, of
the 96 patients with celiac disease had
thyroid function evaluated. Radioim-
munoassays for total and/or free thy-
roxine and thyroid-stimulating hor-
mone were done. Thyroid microsomal
antibodies were detected by a standard
agglutination technique. Hypothyroid-
ism was diagnosed on the basis of a low

thyroxine value, an increased thyroid-
stimulating hormone measurement or
both.

RESULTS
Patient data: All 96 patients were resi-
dents of British Columbia. Their aver-
age age at diagnosis of celiac disease was
47.3 years. Thirty-three were older
than age 60 years; for the initial 30 of
these elderly patients, the clinical spec-
trum of associated diseases was de-
scribed earlier in a separate report (26).
Another 63 of these 96 patients were 17
to 59 years old. Details related to the
clinical features of some of these 96 pa-
tients have been documented else-
where in earlier case report studies
because of unusual or unique clinical
and/or histopathological features re-
lated to the celiac disease (27-34). Six-
teen of these 96 celiac disease patients
had hypothyroidism detected for an
overall prevalence of at least 17%; this
approximates a reported prevalence of
14% for overt thyroid disease in Scot-
tish patients with celiac disease (19)
and is greater than a prevalence of 2.7%
recorded in an English study (4), 5.8%

prévalence de la maladie thyroïdienne a été étudiée dans une série de 96 patients
consécutifs porteurs d’une maladie coeliaque de l’adulte confirmée par biopsie
(moyenne d’âge, 47,3 ans). Chez seize patients atteints de maladie coeliaque
(moyenne d’âge, 58,1 ans) on a identifié une hypothyroïdie, y compris chez
quatre sujets ayant subi une ablation radio-iodée ou une thyroïdectomie en traite-
ment de la maladie de Grave. En plus de la maladie coeliaque, près de la moitié
présentaient une dermatite herpétiforme, une néoplasie de l’intestin grêle (par-
ticulièrement sous forme de lymphome) ou les deux. Le diagnostic de maladie
thyroïdienne a précédé celui de maladie coeliaque chez 13 patients, sauf chez
deux sujets où les deux diagnostics ont été posés simultanément. Chez un seul pa-
tient, la maladie thyroïdienne a été décelée après que le diagnostic de maladie
coeliaque ait été posé. Cela signifie que la maladie thyroïdienne accompagne plus
souvent la maladie coeliaque que l’on pourrait le penser, possiblement à cause de
leur origines embryologiques ou de leurs caractéristiques immunologiques com-
munes, et qu’elle pourrait être une manifestation clinique chez les adultes, spécia-
lement en présence de dermatite herpétiforme co-existante. Une surveillance
attentive de ce sous-groupe s’impose à cause de la fréquence des néoplasies intes-
tinales, du lymphome en particulier.

TABLE 1
Celiac disease patients with thyroid dis-
eases

Patient/age*/

sex Other diseases

IS/68/female Pneumonia
†

MS/62/female DH

WF/65/male Pericardial effusion

WB/70/male DH, lymphoma
†

and

mesenteric lymph node

cavitation
‡

FS/60/male DH, lymphoma, lympho-

cytic sclerosing

cholangitis
‡

MW/62/female DH, ovarian cancer
‡

DM/56/female

DC/60/male DH, small bowel adeno-

carcinoma
‡

KB/65/female

JM/84/male Lymphoma
‡

BH/69/female DH

CW/41/female

LW/44/female

LW/22/female

AR/61/female

HN/41/female

*Age (in years) at diagnosis of celiac disease;
†
De-

ceased;
‡
Diagnosed after celiac disease de-

tected; DH Dermatitis herpetiformis
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in a Swedish population (5) and 5.4%
in a Finnish report (35).

There were 70 females and 26 males
for an overall female:male ratio of
2.7:1. These findings are similar to the
age and sex distribution for celiac dis-
ease patients reported by investigators
elsewhere (36) and recorded earlier in a
separate report describing clinical fea-

tures in elderly biopsy-defined celiac
disease patients (26). In the 16 patients
with thyroid disease reported here,
there were 11 females and five males for
a female:male ratio of 2.2:1.

All 16 patients with thyroid disease
were Caucasian and no patient had a
known family history of celiac disease.
However, two patients had an apparent

family history of thyroid disease: a 70-
year-old male reported that his mother
had a ‘goiter’ and a 62-year-old female
had a daughter with autoimmune
(Hashimoto’s) thyroiditis and hypo-
thyroidism. The average age at diagno-
sis of celiac disease for these 16 patients
(with both celiac and thyroid diseases)
was 58.1 years (compared with the
group average of 47.3 years).
Related clinical disorders: Table 1 lists
related disorders that were identified in
each patient. In the 16 patients with
thyroid disease described in the present
report, dermatitis herpetiformis was di-
agnosed in six patients (38%) and five
(31%) had a neoplastic disorder. These
included small intestinal lymphoma in
three patients and a small intestinal
adenocarcinoma in one. Although the
relationship among celiac disease, lym-
phoma and dermatitis herpetiformis
has been well established (24), thyroid
disease has not previously been recog-
nized in association with this triad of re-
lated clinical disorders. None of these
16 thyroid disease patients had any
other endocrine disorder detected, in-
cluding insulin-dependent diabetes.
Thyroid disease data: Details related to
thyroid disease of each of the 16 pa-
tients are provided in Table 2. The av-
erage age for diagnosis of thyroid disease
in this group was 47.6 years. In contrast,
in the same group the average age at ce-
liac disease diagnosis was 58.1 years,
over a decade later. This age difference
in diagnosis for the two disorders may
reflect a sexual difference in expression
of thyroid and celiac diseases. In fe-
males, average age at diagnosis of the
thyroid and celiac diseases was 40.1 and
53.4 years, respectively; in males, how-
ever, the average age was 64.2 and 67.8
years, respectively, which indicates a
similar age at diagnosis for both disor-
ders in males. In these 16 patients, 13
had thyroid disease detected before ce-
liac disease diagnosis, two had both
conditions detected concurrently and
only one patient had celiac disease de-
tected about 10 years before the diagno-
sis of thyroid disease.

In 11 patients, the clinical and labo-
ratory features were very typical of
autoimmune hypothyroidism with bio-
chemical features of thyroid hypofunc-

TABLE 2
Thyroid database

Patient/age*/sex Current thyroid state

IS
†
/68/female Age 40: partial thyroidectomy for thyroid adenoma

Age 68: euthyroid during terminal hospitalization on L-thyroxine.

Thyroid microsomal antibodies positive, 1:6400

MS/62/female Age 44: thyroidectomy for hyperthyroidism

Age 72: euthyroid on L-thyroxine. Thyroid microsomal antibodies

positive, 1:100

WF/65/male Age 48: hypothyroidism diagnosed after presentation with

pericarditis and pericardial effusion

Age 65: euthyroid on L-thyroxine. Thyroid microsomal antibodies,

not done

WB
†
/70/male Age 70: hypothyroidism (low free T4 and high TSH). Thyroid

microsomal antibodies positive, 1:25,600

Age 73: euthyroid on L-thyroxine during terminal hospitalization.

Mother had ‘goiter’

FS/60/male Age 58: biochemical hypothyroidism (low free T4 and high TSH).

Thyroid microsomal antibodies positive, 1:6400

Age 64: euthyroid on L-thyroxine

MW/62/female Age 62: biochemical hypothyroidism (low free T4 and high TSH).

Thyroid microsomal antibodies positive, 1:25,600. Daughter,

autoimmune thyroiditis

DM/56/female Age 34: hypothyroidism diagnosed

Age 56: euthyroid on L-thyroxine. Thyroid microsomal antibodies,

not done

DC/60/male Age 65: hypothyroidism diagnosed (low T4 and high TSH). Thyroid

microsomal antibodies positive, 1:1600

Age 67: euthyroid on L-thyroxine

KB/65/female Age 42: Grave’s disease and thyroidectomy

Age 69: euthyroid on L-thyroxine. Thyroid microsomal antibodies,

not done

JM/84/male Age 80: biochemical hypothyroidism (low free T4 and high TSH).

Thyroid microsomal antibodies positive, l:6400

Age 84: euthyroid on L-thyroxine

BH/69/female Age 55: hypothyroidism (low T4 and high TSH)

Age 69: euthyroid on L-thyroxine. Thyroid microsomal antibodies

positive, 1:6400

CW/37/female Age 32: hypothyroidism (low T4 and high TSH)

Age 42: euthyroid on L-thyroxine. Thyroid microsomal antibodies

positive, 1:400

LW/44/female Age 36: Grave’s disease diagnosed, elevated radio-iodine

uptake (70% at 24 h) and radio-iodine treatment; exophthalmos. Age

68: euthyroid on L-thyroxine

LW/22/female Age 21: Grave’s disease diagnosed and radio-iodine treatment Age

35: euthyroid. Thyroid antibodies positive, 1:1600

AR/61/female Age 41: hypothyroidism diagnosed

Age 65: euthyroid on replacement L-thyroxine. Thyroid

microsomal antibodies positive, 1:3200

HN/41/female Age 34: hypothyroidism diagnosed (lowT4 and high TSH). Thyroid

microsomal antibodies positive, 1:4600

Age 43: euthyroid on L-thyroxine

*Age (in years) at diagnosis of celiac disease;
†
Deceased; TSH Thyroid-stimulating hormone
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tion and, in nine patients, of positive
thyroid microsomal antibodies. In four
patients, hypothyroidism followed
prior surgical or radio-iodine treatment
for hyperthyroidism; in another patient
a partial thyroidectomy for a thyroid
adenoma was done. Thyroid
microsomal antibodies were also de-
tected in three of these patients. The
titres of the thyroid antibodies detected
in this series varied from dilutions of
1:100 to 1:25,600; interestingly, the
high titres were found in the only two
patients in this series with family histo-
ries of thyroid disease. All 14 surviving
patients are euthyroid with normal thy-
roid function measurements, and, in
most instances, the patients are now re-
ceiving replacement L-thyroxine ther-
apy.

DISCUSSION
The present report indicates that

autoimmune thyroid diseases are com-
mon in patients with celiac disease and
may occur more often than has been
previously recognized. In this study, 16
of 96 celiac disease patients (17%) had
overt thyroid disease and, in most, this
was associated with impaired thyroid
function. It is possible that the preva-
lence was even higher because thyroid
function was assessed in most, but
could not be examined prospectively in
all 96 patients in a systematic fashion.
The association is not entirely unex-
pected, however, because the thyroid
gland shares a common embryonic ori-
gin during fetal development, derived
from the pharyngeal gut on the 17th
day (37). In addition, patients with
autoimmune thyroid disease and celiac
disease both have increased frequen-

cies of the HLA haplotypes B8 and DR3

(20-22). Finally, HLA DR antigen ex-
pression both occurs in the small bowel
of patients with celiac disease and has
been detected in epithelial glandular
structures of patients with other auto-
immune diseases (eg, salivary glands in
Sjögren’s syndrome) (38,39).

The 16 patients with both thyroid
and celiac disease were much older
than the average age of the 96 celiac
patients in this series. Possibly this re-
flects the reported tendency to an in-
creased prevalence of hypothyroidism
with increasing age (40). Or elderly ce-
liac disease patients, being untreated
for prolonged periods before diagnosis,
may be more likely to develop autoim-
mune thyroid or other diseases. Greater
small intestinal permeability in celiac
disease patients may permit excessive
amounts of antigen to enter the circu-
lation and cross-react with other tis-
sues, including the thyroid gland (19).

In the present study, thyroid disease
was detected before celiac disease in
most patients, and only one patient
had treatment with a gluten-free diet
before detection of thyroid disease. As
suggested elsewhere (19), it would be of
particular interest to assess the preva-
lence of thyroid diseases in adult celiac
patients treated with a gluten-free diet
from childhood.

This study also explored clinical dis-
orders that are already known to be
strongly linked with celiac disease. Al-
most half of the patients in the present
study also had dermatitis herpetiformis,
small intestinal lymphoma or both.
While this ‘triad’ has been previously
recognized and linked with celiac dis-
ease (24), detection of altered thyroid

function may lead to recognition of a
clinical setting that carries an in-
creased risk of neoplastic disease. In ad-
dition, earlier studies, especially in
animal models, have suggested a criti-
cal role for thyroid hormones in alter-
ing the normal pattern of epithelial cell
renewal and epithelial proliferation
rates in the small intestine (41,42).
Studies are needed to elucidate more
precisely the role of altered levels of cir-
culating molecules, including hor-
mones, in the development of
malignant complications in this clini-
cal setting of adult celiac disease.

The association of celiac disease
with autoimmune thyroid disease may
be important to recognize from a clini-
cal perspective as the two disorders
share several common features, such as
anemia, altered bowel habit and im-
paired absorption, especially in hyper-
thyroidism. Failure to diagnose both
conditions might result in a limited, or
even an apparent lack of, response to
a treatment regimen. Alternatively,
hypothyroidism might mask the clini-
cal features of celiac disease, such as
weight loss and diarrhea. Thus, it may
be important to exclude thyroid disease
in all celiac disease patients, es-
pecially if there is an apparent failure to
respond to a gluten-free diet. Con-
versely, hypothyroid patients failing to
respond to oral L-thyroxine treatment
may have undiagnosed or occult celiac
disease. Prospective studies are needed
to define further this intriguing rela-
tionship of celiac disease with autoim-
mune endocrine, including thyroid,
diseases.

REFERENCES
1. Cooke WT, Holmes GKT. Celiac

disease and associated disorders. In:
Cooke WT, Holmes GKT, eds. Celiac
Disease. London: Churchill-
Livingstone, 1984:225-46.

2. Lancaster-Smith MJ, Perrin J,
Swarbrick ET, Wright JT. Coeliac
disease and autoimmunity. Postgrad
Med J 1974;50:45-8.

3. Cooper BT, Holmes GKT, Cooke
WT. Coeliac disease and
immunological disorders. BMJ
1978;1:537-9.

4. Snook JA, de Silva HJ, Jewell DP. The

association of autoimmune disorders
with inflammatory bowel disease.
Q J Med 1989;269:835-40.

5. Midhagen G, Jarnerot G, Kraaz W.
Adult coeliac disease within a
defined geographical area in Sweden.
A study of prevalence and associated
diseases. Scand J Gastroenterol
1988;23:1000-4.

6. Wall AJ, Levinson JD, Refetoff S.
Hyperthyroidism and adult celiac
disease. Am J Gastroenterol
1973;60:387-93.

7. Chambers TL. Coexistent coeliac
disease, diabetes mellitus and

hyperthyroidism. Arch Dis Child
1975;50:162-4.

8. Green PA, Wollaeger EE. The clinical
behavior of sprue in the United States.
Gastroenterology 1960;38:399-418.

9. Brooks FP, Powell KC, Cerda JJ.
Variable clinical course of adult celiac
disease. Arch Intern Med
1966;117:789-94.

10. Snook JA, DeSilva HJ, Jewell DP. The
association of autoimmune disorders
with inflammatory bowel disease.
Q J Med 1989;269:835-40.

11. Kelley ML, Stewart JM. Myxedema and
intestinal malabsorption (nontropical

CAN J GASTROENTEROL VOL 9 NO 5 JULY/AUGUST 1995 245

Thyroid and celiac disease



sprue?) with severe hypomotility of the
gastrointestinal tract. Am J Dig Dis
1964;9:79-86.

12. Siurala M, Varis K, Lamberg BA.
Intestinal absorption and
autoimmunity in endocrine disorders.
Acta Med Scand 1968;184:53-64.

13. Robinson TJ. Coeliac disease and
goitre. Postgrad Med J 1977;53:95-6.

14. Maclaurin BP, Matthews N, Kilpatrick
JA. Coeliac disease associated with
autoimmune thyroiditis, Sjogren’s
syndrome, and a lymphocytotoxic
serum factor. Aust NZ J Med
1972;4:405-11.

15. Kuitunen P, Maenpaa J, Krohn K,
Visakorpi JK. Gastrointestinal findings
in autoimmune thyroiditis and non-
goitrous juvenile hypothyroidism in
children. Scand J Gastroenterol
1971;6:335-41.

16. McCarthy D, Manning N, Rees JPR,
Drury MI. Hypothyroidism and coeliac
disease – a family study. Ir J Med Sci
1976;145:237-8.

17. Siurala M, Julkunen H, Lamberg BA.
Gastrointestinal tract in hyper-
thyroidism before and after treatment.
Scand J Gastroenterol 1966;1:79-85.

18. Hellesen C, Friss Th, Larsen E,
Pock-Steen OCH. Small intestinal
histology, radiology and absorption in
hyperthyroidism. Scand J
Gastroenterol 1969;4:169-75.

19. Counsell CE, Taha A, Ruddell WSJ.
Coeliac disease and autoimmune
thyroid disease. Gut 1994;35:844-6.

20. Stokes PL, Asquith P, Holmes GKJ,
McIntosh P, Cooke WT. Histo-
compatibility antigens associated with
adult coeliac disease. Lancet
1972;ii:162-4.

21. Elk J, Albrechtsen D, Solheim BG,
Thorsby A. Strong association between
HLA Dw3 related B alloantigen Dr3
and coeliac disease. Scand J
Gastroenterol 1978;13:229-43.

22. Farid NR, Bear JC. The human major
histocompatibility complex and

endocrine disease. Endocr Rev
1981;1:50-86.

23. Lewin KJ, Riddell RH, Weinstein WM.
Gastrointestinal Pathology and Its
Clinical Implications, vol II. New
York: Igaku-Shoin, 1992:760-72.

24. Freeman HJ, Weinstein WM, Shnitka
TK, Piercey JRA, Wensel R. Primary
abdominal lymphoma: presenting
manifestation of celiac sprue or
complicating dermatitis herpetiformis.
Am J Med 1977;63:585-94.

25. Freeman HJ, Chiu BK. Small bowel
malignant lymphoma complicating
celiac sprue and the mesenteric lymph
node cavitation syndrome.
Gastroenterology 1986;90:2008-12.

26. Freeman HJ. Clinical spectrum of
biopsy-defined celiac disease in the
elderly. A study of 30 patients initially
diagnosed after age 60. Can J
Gastroenterol 1995;9:42-6.

27. Scholey J, Freeman HJ. Celiac sprue
associated immune complex
glomerulonephritis. J Clin
Gastroenterol 1986;8:181-3.

28. Freeman HJ, Chiu BK. Multifocal small
bowel lymphoma and latent celiac
sprue. Gastroenterology
1986;90:1992-7.

29. Wolber R, Owen D, DelBuono L,
Appelman H, Freeman HJ.
Lymphocytic gastritis in patients with
celiac sprue or sprue-like intestinal
disease. Gastroenterology
1990;98:310-5.

30. Wolber R, Owen D, Freeman HJ.
Colonic lymphocytosis in patients with
celiac disease. Hum Pathol
1990;21:1092-6.

31. Freeman HJ. Celiac disease associated
with primary biliary cirrhosis in a Coast
Salish native. Can J Gastroenterol
1994;8:105-7.

32. Freeman HJ. Occult celiac disease in
an octogenarian presenting with a
small intestinal adenocarcinoma. Can J
Gastroenterol 1994;8:354-7.

33. Freeman HJ, Kwan WC. Occult celiac

disease associated with lymphocytic
sclerosing cholangitis. Can J
Gastroenterol 1994;8:249-52.

34. Freeman HJ, Whittaker JS.
Nonalcoholic chronic pancreatitis with
pancreatic calcification: presenting
manifestation of occult celiac disease.
Can J Gastroenterol 1994;8:319-22.

35. Collin P, Reunala T, Pukkala E,
Laippala P, Keyrilainen O, Pasternack
A. Coeliac disease-associated
disorders and survival. Gut
1994;35:1215-8.

36. Cooke WT, Holmes GKT. Definition
and epidemiology. In: Cooke WT,
Holmes GKT, eds. Coeliac Disease.
Edinburgh: Churchill Livingstone,
1984:11-22.

37. Langman J. Medical embryology. In:
Langman J, ed. Human Development –
Normal and Abnormal. Baltimore:
Williams and Wilkins, 1963:202.

38. Fox RI, Bumol T, Fantozzi R, Bone R,
Schreiber R. Expression of
histocompatibility antigen HLA-DR by
salivary gland epithelial cells in
Sjogren’s syndrome. Arthritis Rheum
1986;29:1105-11.

39. Arnaud-Battandier F, Cerf-Bensussan
N, Amsellem R, Schmitz J. Increased
HLA-DR expression by enterocytes in
children with celiac disease.
Gastroenterology 1986;91:1206-12.

40. Tunbridge WMG, Evered DC, Hall R,
Appleton D, Brewis M, Clark F. The
spectrum of thyroid disease in a
community: the Whickham survey.
Clin Endocrinol 1977;7:481-93.

41. Leblond CP, Carriere R. The effects of
growth hormone and thyroxine on the
mitotic rate of intestinal mucosa of the
rat. Endocrinology 1955;56:261-6.

42. Levin RJ. A brief overview of the
influence of the thyroid on intestinal
function. In: Dowling RH, Riecken
EO, eds. Intestinal Adaptation.
Stuttgart: Schattauer-Verlag,
1974:253-61.

FREEMAN



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


