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Abstract

Background: Ulcerative colitis is a common type of inflammatory bowel disease (IBD). The aim of the present study was to examine
the relationship between lipid profile, especially high-density lipoprotein (HDL), and malondialdehyde (MDA) level in patients with
ulcerative colitis.
Methods: In this study, 45 patients with ulcerative colitis were selected, 25 of whom were diagnosed with active disease and 20
were in clinical remission. Moreover, 45 healthy subjects were selected as the controls. The status of serum lipid profile and MDA
level were measured via precise photometric methods. The obtained data were analyzed, using independent t-test and correlation
coefficient test. P < 0.05 was considered statistically significant.
Results: The serum level of HDL-C decreased, while the serum level of MDA significantly increased in patients with ulcerative colitis
in comparison with the healthy controls (P < 0.05). No significant correlation was observed between the MDA level and triglyceride,
cholesterol, and LDL-C levels in patients with ulcerative colitis. However, a significant inverse correlation was observed between
HDL-C and MDA levels (r, -0.306; P < 0.05).
Conclusions: The inverse correlation between HDL-C and MDA levels can be regarded as an indicator of the protective role of HDL-C
against lipid peroxidation in ulcerative colitis. In patients with ulcerative colitis, the serum level of HDL-C decreased in comparison
with healthy subjects. Therefore, it is necessary to determine the HDL-C level in patients with ulcerative colitis.
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1. Background

Crohn’s disease and ulcerative colitis are 2 common
forms of inflammatory bowel disease (IBD). However, the
incidence of ulcerative colitis is higher than Crohn’s dis-
ease. In general, ulcerative colitis is a chronic inflamma-
tory disease with relapsing and remitting episodes (1). Ul-
cerative colitis commonly affects the rectum, but may also
affect other areas of colon or the entire colon (pancolitis)
(2).

Numerous studies have been conducted regarding the
relationship between ulcerative colitis and other diseases.
The relationship between ulcerative colitis and cardiovas-
cular diseases is an interesting research area. In the past
decade, some studies have been performed in this field,
some of which have revealed a correlation between ulcera-
tive colitis and cardiovascular disorders (3-6).

Low serum levels of high-density lipoprotein-

cholesterol (HDL-C) and high serum levels of low-density
lipoprotein (LDL-C) are known as significant risk factors
for cardiovascular diseases. According to some studies,
lipid profile may change in ulcerative colitis and Crohn’s
disease (7-10). Generally, HDL-C is known for its antiathero-
genic properties. Besides these properties, HDL-C has
multiple other features, including antioxidant potentials.
In fact, some in vitro studies have revealed that HDL-C can
neutralize lipid hydroperoxide (11).

According to some studies, oxidative stress occurs in
ulcerative colitis, and the serum level of malondialdehyde
(MDA) increases more significantly in patients with ulcer-
ative colitis, in comparison to the healthy controls (12-15);
therefore, lipid peroxidation may increase in ulcerative
colitis. Furthermore, some studies on other diseases, such
as cardiovascular disorders and diabetes, have revealed an
inverse or direct correlation between HDL-C and MDA lev-
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els (16, 17).

Moreover, HDL-C may be involved in the innate immu-
nity system (18), and ulcerative colitis may have an im-
munological basis (1). According to these findings, evalua-
tion of HDL-C status and the investigation of its correlation
with serum MDA level can be useful in ulcerative colitis.
Furthermore, as noted above, low HDL-C level is a risk fac-
tor for cardiovascular diseases (6); therefore, importance
of HDL-C level in ulcerative colitis should be considered.
With this background in mind, the current study was de-
signed to evaluate the possible correlation between HDL-
C and MDA levels in patients with ulcerative colitis. This
study is an attempt to investigate the antioxidant proper-
ties of HDL-C.

2. Methods

This study was performed on patients, referring to
the endoscopy department of Ayatollah Rouhani hospital,
Babol, Iran. Complete clinical history was taken from all
the patients, some of whom were selected in the study. The
subjects had a history of ulcerative colitis and some were
suspected of having inflammatory bowel disease (IBD) ac-
cording to their signs and symptoms, such as rectorragia,
abdominal pain, and diarrhea. All the selected patients
signed the informed consent forms.

Blood samples were taken from the patients after 12
hours of fasting. The samples were taken from an arm vein
and collected in specific tubes. Glass tubes were placed
at room temperature for 30 minutes and were then cen-
trifuged at 2700 rpm for 10 minutes. After centrifugation,
the serum was separated and transferred into clean and la-
beled microtubes, using micropipettes.

The microtubes were transferred to a temperature
of -80°C. A few days after collecting the blood samples,
colonoscopy was performed by a gastroenterologist. Ac-
cording to the colonoscopy results, as well as gastroen-
terologist and biostatistician consultations, 45 patients
with ulcerative colitis were selected. In newly diagnosed
patients, biopsy samples were taken from some inflamed
areas of mucosa for histopathological examination and di-
agnostic confirmation.

According to the Lichtiger index, patients with ulcera-
tive colitis were divided into 2 groups (19-21). Patients with
scores below 4 were considered as the remission group
(22), while patients with scores above 4 were considered as
the active-phase group. On the other hand, the healthy con-
trols did not have IBD. Moreover, there was no significant
difference in physical activities between patients with ul-
cerative colitis and healthy subjects.

2.1. Inclusion Criteria

Diagnosis of ulcerative colitis was confirmed via
colonoscopy and histopathological examinations.
The blood samples were collected a few days before
colonoscopy. The age range of the patients was 18 years
or older. All the selected patients signed the informed
consent forms. The present study was confirmed by the
human ethics committee of Hormozgan University of
Medical Sciences.

2.2. Exclusion Criteria

Patients with the following diseases were excluded
from the study: infectious colitis, colorectal cancer, col-
orectal polyp, history of cardiovascular and cerebrovas-
cular diseases, diabetes, infectious diseases, liver and bile
disease, renal diseases, psychological disorders, congeni-
tal diseases, history of dyslipidemia, metabolic syndrome,
and smoking. Furthermore, suspicion of Crohn’s disease
and regular use of lipid-lowering drugs or nonsteroidal an-
tiinflammatory drugs (NSAIDs), such as aspirin, were the
other exclusion criteria.

2.3. Assessment of Disease Activity

Disease activity in patients with ulcerative colitis was
evaluated, based on the clinical presentations using the
Lichtiger index. This index is a rating system, used to assess
the clinical activity of ulcerative colitis. It contains 7 vari-
ables, including diarrhea (number of daily bowel move-
ments), nocturnal diarrhea, stool with visible blood (per-
centage of bowel movement), fecal incontinence, cramp
or abdominal pain, abdominal tenderness, and need for
antidiarrheal drugs (19, 20). Clinical remission in patients
with ulcerative colitis is defined as a Lichtiger score below
4 (22).

2.4. Measurement of Serum Lipid Profile

Fasting blood samples were obtained from all the sub-
jects. The serum levels of triglyceride, total cholesterol,
LDL-C, and HDL-C (23) were determined, according to kit in-
structions (Pars Azmon, Iran), using an autoanalyzer (Hi-
tachi, Japan).

2.5. Measurement of Serum MDA Level

The serum level of MDA was evaluated, using thiobarbi-
turic acid reactive substance (TBARS) assay (24, 25). Briefly,
MDA reacted with 2 TBA molecules, and a pink MDA-TBA
complex was formed. This complex has an optical density
at 532 nm, which can be measured by a spectrophotometer
(Unico, USA).
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2.6. Statistical Analysis

Data were collected and analyzed using SPSS version 17.
The collected data showed a normal distribution, accord-
ing to Kolmogorov-Smirnov test. For mean comparison of
variables between the patient and control groups, as well
as the active-disease and remission groups, independent
sample t-test was used. Pearson’s correlation coefficient
was calculated to examine the relationship between vari-
ables. P value below 0.05 was considered statistically sig-
nificant.

3. Results

The demographic and laboratory characteristics of pa-
tients with ulcerative colitis and healthy controls are pre-
sented in Table 1. Although the serum HDL-C level signifi-
cantly decreased in patients with ulcerative colitis in com-
parison to the healthy controls (P < 0.05), there was no
significant difference between the groups in terms of the
serum levels of triglyceride, total cholesterol, and LDL-C
(Table 1).

The serum level of MDA increased in patients with ul-
cerative colitis in comparison to the healthy controls (P <
0.05). As presented in Table 2, the serum level of MDA in
patients with active ulcerative colitis increased in compar-
ison to patients in clinical remission (P = 0.039). Moreover,
there was no significant difference in lipid profile between
these groups. Although MDA level showed no significant
correlation with serum LDL-C, triglyceride, or total choles-
terol, the serum HDL level was inversely correlated with the
serum MDA level (r, -0.306; P < 0.05; Figure 1).

4. Discussion

In the present study, the relationship between HDL-C
and MDA levels in patients with ulcerative colitis was inves-
tigated. In Western countries, the incidence of ulcerative
colitis is 15 per 100,000 people per year (26). Treatments for
ulcerative colitis are based on the management of inflama-
tion, immune suppression (27), and use of 5-aminosalicylic
acids and steroids.

The serum trace element levels and superoxide dismu-
tase activity in patients with IBD changes, compared to the
healthy controls (28). In addition, use of antioxidants is an
important complementary treatment in cardiometabolic,
neurological, and gastrointestinal disorders (29), such as
ulcerative colitis. The findings of the present study demon-
strated that the serum HDL-C level decreased in patients
with ulcerative colitis in comparison to the healthy con-
trols. However, there was no significant difference in the

Figure 1. The Correlation Between Variables Based on Pearson’s Correlation Coeffi-
cient Test

serum levels of triglyceride, total cholesterol, and LDL-C be-
tween the groups. These findings reveal that HDL-C level
may decrease in patients with ulcerative colitis, which is
in agreement with the findings reported by Sappati et al.
(10). Nevertheless, the results were in disagreement with a
study by Romanato et al. (9).

The cause of HDL-C reduction in patients with ulcera-
tive colitis is not clear. However, it may be associated with
the possible role of HDL in innate or adaptive immunity
(18, 25) or HDL antioxidant characteristics (11). To obtain
more reliable and precise findings, we tried to select pa-
tients precisely, as mentioned earlier. In addition, patients
and healthy controls, who consumed lipid-lowering drugs,
were excluded from the study. Despite a reduction in HDL-
C level, MDA significantly increased in patients with ulcer-
ative colitis in comparison to the healthy controls; these
findings are in agreement with previous studies (12, 14).

The elevated serum level of MDA in patients with ul-
cerative colitis is an indicator of increased lipid peroxida-
tion during persistent oxidative stress. Furthermore, we
observed an inverse correlation between the serum HDL
and MDA levels. These findings revealed that HDL may have
antioxidant properties and inhibit lipid peroxidation in ul-
cerative colitis. Therefore, reduction in the serum level of
HDL may be due to an increase in lipid peroxidation.

In addition, the present findings indicated that the
serum level of MDA significantly increased among patients
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Table 1. The Demographic and Laboratory Characteristics of Patients With Ulcerative Colitis and Healthy Controlsa

Variables Ulcerative Colitis Healthy Controls P Value

Age (years) mean ± SD 36 ± 12 36.8 ± 12 -

Sex distribution 21 females, 24 males 21 females, 24 males -

Total cholesterol (mg/dL) mean ± SD 180.46 ± 46.15 194.37 ± 41.5 0.136

Triglyceride (mg/dL) mean ± SD 136.26 ± 82.77 133.82 ± 64.65 0.876

LDL-C (mg/dL) mean ± SD 117.32 ± 43.32 123.62 ± 37.43 0.462

HDL-C (mg/dL) mean ± SD 35.8 ± 8.2 45.22 ± 8.8 0.001

MDA (µm/L) mean ± SD 1.8 ± 0.55 1.3 ± 0.34 0.001

aData are presented as mean ± SD; P value less than 0.05 was considered statistically significant.

Table 2. The Demographic and Laboratory Characteristics of Ulcerative Colitis Patients in the Active-Phase and Remission Groupsa

Variables Active-Phase Group Remission Group P Value

Age (years) mean ± SD 36 ± 8 35 ± 8 -

Sex distribution 10 females, 15 males 11 females, 9 males -

Total cholesterol (mg/dL) mean ± SD 182.16 ± 42.43 178.35 ± 51.47 0.787

Triglyceride (mg/dL) mean ± SD 137.56 ± 89.01 134.65 ± 76.51 0.908

LDL-C (mg/dL) mean ± SD 119.31 ± 43.99 114.83 ± 43.47 0.734

HDL-C (mg/dL) mean ± SD 35.4 ± 8.3 36.5 ± 8.2 0.661

MDA (µm/L) mean ± SD 2.04 ± 0.62 1.6 ± 0.39 0.039

aData are presented as mean ± SD; P value less than 0.05 was considered statistically significant.

in the active phase of ulcerative colitis in comparison to
patients in clinical remission. These findings are in agree-
ment with those reported by Achitei et al., addressing the
role of lipid peroxidation in active and inactive forms of
IBD (14). The reported findings substantiated the hypoth-
esis that lipid peroxidation and oxidative stress may play
significant roles in the pathogenesis of ulcerative colitis
and Crohn’s disease.

According to the results of the current study, serum
lipid profile is not significantly different between patients
with active ulcerative colitis and those in clinical remis-
sion. HDL may significantly link ulcerative colitis to cardio-
vascular diseases (30, 31). Also, use of some drugs such as
statins (32), which increase HDL level, may have potentials
in the prevention of cardiovascular disorders in patients
with ulcerative colitis.

Finally, we suggest further studies with a larger sample
size to clarify the role of HDL in the immunological system
in ulcerative colitis and to evaluate the effects of statins
on ulcerative colitis complications. Moreover, the role of
lipid peroxidation in the pathogenesis of ulcerative coli-
tis should be determined, and the possible correlation be-
tween lipid peroxidation, serum HDL level, and inflamma-

tory and immunological agents should be examined.

4.1. Conclusion

The present results revealed that serum HDL-C and
MDA levels decreased and increased, respectively in pa-
tients with ulcerative colitis in comparison to the healthy
controls. Furthermore, a significant inverse correlation
was observed between HDL-C and MDA levels. Therefore,
HDL-C level should not be neglected in patients with ulcer-
ative colitis.

Acknowledgments

We would like to thank the personnel of the endoscopy
ward of Ayatollah Rouhani hospital, as well as the labora-
tory staff. We also extend our gratitude to Hormozgan Uni-
versity of Medical Sciences for the financial support. We
also thank Koroush Rasoulpour and Fatima Asharafian for
their helpful professional assistance. Finally, we gratefully
acknowledge the participants for their cooperation.

4 Ann Colorectal Res. 2017; 5(3-4):e13699.

http://colorectalresearch.com


Vaghari Tabari M et al.

Footnotes

Authors’ Contribution: Soheila Moein, Mostafa Vaghari
Tabari, and Durdi Qujeq designed the study; Mostafa
Vaghari Tabari, Mehrdad Kashifard, Javaad Shokri Shirvani,
and Durdi Qujeq conducted the research; Karimollah Ha-
jian Tilaki analyzed the data and performed statistical anal-
yses; Mostafa Vaghari Tabari, Soheila Moein, Gholamreza
Farshidfar, and Durdi Qujeq wrote the manuscript; Soheila
Moein revised the final content of the manuscript.

Conflict of Interest: The authors do not have any commer-
cial affiliations or potential conflicts of interest associated
with this study.

Funding/Support: This project was funded by Hormoz-
gan University of Medical Sciences (grant No., 93127).

References

1. Danese S, Fiocchi C. Ulcerative colitis. N Engl J Med. 2011;365(18):1713–25.
doi: 10.1056/NEJMra1102942. [PubMed: 22047562].

2. Abraham C, Cho JH. Inflammatory bowel disease. N Engl J Med.
2009;361(21):2066–78. doi: 10.1056/NEJMra0804647. [PubMed:
19923578].

3. Bernstein CN, Wajda A, Blanchard JF. The incidence of arterial
thromboembolic diseases in inflammatory bowel disease: a
population-based study. Clin Gastroenterol Hepatol. 2008;6(1):41–
5. doi: 10.1016/j.cgh.2007.09.016. [PubMed: 18063423].

4. Caliskan Z, Gokturk HS, Caliskan M, Gullu H, Ciftci O, Ozgur GT, et
al. Impaired coronary microvascular and left ventricular diastolic
function in patients with inflammatory bowel disease. Microvasc Res.
2015;97:25–30. doi: 10.1016/j.mvr.2014.08.003. [PubMed: 25128749].

5. Kristensen SL, Ahlehoff O, Lindhardsen J, Erichsen R, Jensen GV, Torp-
Pedersen C, et al. Disease activity in inflammatory bowel disease
is associated with increased risk of myocardial infarction, stroke
and cardiovascular death–a Danish nationwide cohort study. PLoS
One. 2013;8(2):56944. doi: 10.1371/journal.pone.0056944. [PubMed:
23457642].

6. Yarur AJ, Deshpande AR, Pechman DM, Tamariz L, Abreu MT, Sussman
DA. Inflammatory bowel disease is associated with an increased inci-
dence of cardiovascular events. Am J Gastroenterol. 2011;106(4):741–7.
doi: 10.1038/ajg.2011.63. [PubMed: 21386828].

7. de Fatima Adorne E, Bodanese LC. Evaluation of lipid profile in pa-
tients with inflammatory bowel disease. Sci Med. 2016;26(2):22964.

8. Ripolles Piquer B, Nazih H, Bourreille A, Segain JP, Huvelin JM,
Galmiche JP, et al. Altered lipid, apolipoprotein, and lipopro-
tein profiles in inflammatory bowel disease: consequences on
the cholesterol efflux capacity of serum using Fu5AH cell system.
Metabolism. 2006;55(7):980–8. doi: 10.1016/j.metabol.2006.03.006.
[PubMed: 16784973].

9. Romanato G, Scarpa M, Angriman I, Faggian D, Ruffolo C, Marin R, et
al. Plasma lipids and inflammation in active inflammatory bowel dis-
eases. Aliment Pharmacol Ther. 2009;29(3):298–307. doi: 10.1111/j.1365-
2036.2008.03886.x. [PubMed: 19035968].

10. Sappati Biyyani RS, Putka BS, Mullen KD. Dyslipidemia and lipopro-
tein profiles in patients with inflammatory bowel disease. J Clin
Lipidol. 2010;4(6):478–82. doi: 10.1016/j.jacl.2010.08.021. [PubMed:
21122694].

11. Navab M, Hama SY, Anantharamaiah GM, Hassan K, Hough GP, Watson
AD, et al. Normal high density lipoprotein inhibits three steps in the
formation of mildly oxidized low density lipoprotein: steps 2 and 3. J
Lipid Res. 2000;41(9):1495–508. [PubMed: 10974057].

12. Baskol G, Baskol M, Yurci A, Ozbakir O, Yucesoy M. Serum paraox-
onase 1 activity and malondialdehyde levels in patients with ulcera-
tive colitis. Cell Biochem Funct. 2006;24(3):283–6. doi: 10.1002/cbf.1224.
[PubMed: 15830398].

13. Baskol M, Baskol G, Kocer D, Ozbakir O, Yucesoy M. Advanced
oxidation protein products: a novel marker of oxidative stress
in ulcerative colitis. J Clin Gastroenterol. 2008;42(6):687–91. doi:
10.1097/MCG.0b013e318074f91f. [PubMed: 18574392].

14. Achitei D, Ciobica A, Balan G, Gologan E, Stanciu C, Stefanescu G. Dif-
ferent profile of peripheral antioxidant enzymes and lipid peroxida-
tion in active and non-active inflammatory bowel disease patients.
Dig Dis Sci. 2013;58(5):1244–9. doi: 10.1007/s10620-012-2510-z. [PubMed:
23306840].

15. Tuzun A, Erdil A, Inal V, Aydin A, Bagci S, Yesilova Z, et al. Oxidative
stress and antioxidant capacity in patients with inflammatory bowel
disease. Clin Biochem. 2002;35(7):569–72. [PubMed: 12493587].

16. Lodovici M, Bigagli E, Bardini G, Rotella CM. Lipoperoxidation and an-
tioxidant capacity in patients with poorly controlled type 2 diabetes.
Toxicol Ind Health. 2009;25(4-5):337–41. doi: 10.1177/0748233709106464.
[PubMed: 19651806].

17. Ali-Panah Mogadam R, Nemati A , Naghizadeh Baghi A. Serum MDA as
a diagnostics biomarker in stable coronary heart disease. Res J Biolog-
ical Sci. 2008;3(2):206–10.

18. Navab M, Berliner JA, Subbanagounder G, Hama S, Lusis AJ, Castellani
LW, et al. HDL and the inflammatory response induced by LDL-derived
oxidized phospholipids. Arterioscler Thromb Vasc Biol. 2001;21(4):481–8.
[PubMed: 11304461].

19. Lichtiger S, Present DH, Kornbluth A, Gelernt I, Bauer J, Galler G, et al.
Cyclosporine in severe ulcerative colitis refractory to steroid therapy.
N Engl J Med. 1994;330(26):1841–5. doi: 10.1056/NEJM199406303302601.
[PubMed: 8196726].

20. Schoepfer AM, Beglinger C, Straumann A, Safroneeva E, Romero Y,
Armstrong D, et al. Fecal calprotectin more accurately reflects endo-
scopic activity of ulcerative colitis than the Lichtiger Index, C-reactive
protein, platelets, hemoglobin, and blood leukocytes. Inflamm Bowel
Dis. 2013;19(2):332–41. doi: 10.1097/MIB.0b013e3182810066. [PubMed:
23328771].

21. Moein S, Qujeq D, Vaghari Tabari M, Kashifard M, Hajian K. Diagnos-
tic accuracy of fecal calprotectin in assessing the severity of inflam-
matory bowel disease: From laboratory to clinic. Caspian J Intern Med.
2017;8(3):178–82.

22. Yoshino T, Yamakawa K, Nishimura S, Watanabe K, Yazumi S. The pre-
dictive variable regarding relapse in patients with ulcerative colitis
after achieving endoscopic mucosal healing. Intest Res. 2016;14(1):37–
42. doi: 10.5217/ir.2016.14.1.37. [PubMed: 26884733].

23. Qujeq D, Bijani K, Kalavi K, Mohiti J, Aliakbarpour H. Effects of Ra-
madan fasting on serum low-density and high-density lipoprotein-
cholesterol concentrations. Ann Saudi Med. 2002;22(5-6):297–9.
[PubMed: 17146246].

24. Moore K, Roberts L2. Measurement of lipid peroxidation. Free Radic
Res. 1998;28(6):659–71. [PubMed: 9736317].

25. Qujeq D, Aliakbarpour HR, Kalavi K. Relationship between malondi-
aldehyde level and glutathione peroxidase activity in diabetic rats.
Clin Chim Acta. 2004;340(1-2):79–83. [PubMed: 14734198].

26. Ungaro R, Mehandru S, Allen PB, Peyrin-Biroulet L, Colombel JF. Ul-
cerative colitis. Lancet. 2017;389(10080):1756–70. doi: 10.1016/S0140-
6736(16)32126-2. [PubMed: 27914657].

27. Actis GC. Biologics for ulcerative colitis: Status of the art and general
considerations. Ann Colorectal Res. 2017;5(1).

28. Mohammadi E, Qujeq D, Taheri H, Hajian-Tilaki K. Evaluation of
Serum Trace Element Levels and Superoxide Dismutase Activity in Pa-
tients with Inflammatory Bowel Disease: Translating Basic Research
into Clinical Application. Biol Trace Elem Res. 2017;177(2):235–40. doi:
10.1007/s12011-016-0891-0. [PubMed: 27864666].

Ann Colorectal Res. 2017; 5(3-4):e13699. 5

http://dx.doi.org/10.1056/NEJMra1102942
http://www.ncbi.nlm.nih.gov/pubmed/22047562
http://dx.doi.org/10.1056/NEJMra0804647
http://www.ncbi.nlm.nih.gov/pubmed/19923578
http://dx.doi.org/10.1016/j.cgh.2007.09.016
http://www.ncbi.nlm.nih.gov/pubmed/18063423
http://dx.doi.org/10.1016/j.mvr.2014.08.003
http://www.ncbi.nlm.nih.gov/pubmed/25128749
http://dx.doi.org/10.1371/journal.pone.0056944
http://www.ncbi.nlm.nih.gov/pubmed/23457642
http://dx.doi.org/10.1038/ajg.2011.63
http://www.ncbi.nlm.nih.gov/pubmed/21386828
http://dx.doi.org/10.1016/j.metabol.2006.03.006
http://www.ncbi.nlm.nih.gov/pubmed/16784973
http://dx.doi.org/10.1111/j.1365-2036.2008.03886.x
http://dx.doi.org/10.1111/j.1365-2036.2008.03886.x
http://www.ncbi.nlm.nih.gov/pubmed/19035968
http://dx.doi.org/10.1016/j.jacl.2010.08.021
http://www.ncbi.nlm.nih.gov/pubmed/21122694
http://www.ncbi.nlm.nih.gov/pubmed/10974057
http://dx.doi.org/10.1002/cbf.1224
http://www.ncbi.nlm.nih.gov/pubmed/15830398
http://dx.doi.org/10.1097/MCG.0b013e318074f91f
http://www.ncbi.nlm.nih.gov/pubmed/18574392
http://dx.doi.org/10.1007/s10620-012-2510-z
http://www.ncbi.nlm.nih.gov/pubmed/23306840
http://www.ncbi.nlm.nih.gov/pubmed/12493587
http://dx.doi.org/10.1177/0748233709106464
http://www.ncbi.nlm.nih.gov/pubmed/19651806
http://www.ncbi.nlm.nih.gov/pubmed/11304461
http://dx.doi.org/10.1056/NEJM199406303302601
http://www.ncbi.nlm.nih.gov/pubmed/8196726
http://dx.doi.org/10.1097/MIB.0b013e3182810066
http://www.ncbi.nlm.nih.gov/pubmed/23328771
http://dx.doi.org/10.5217/ir.2016.14.1.37
http://www.ncbi.nlm.nih.gov/pubmed/26884733
http://www.ncbi.nlm.nih.gov/pubmed/17146246
http://www.ncbi.nlm.nih.gov/pubmed/9736317
http://www.ncbi.nlm.nih.gov/pubmed/14734198
http://dx.doi.org/10.1016/S0140-6736(16)32126-2
http://dx.doi.org/10.1016/S0140-6736(16)32126-2
http://www.ncbi.nlm.nih.gov/pubmed/27914657
http://dx.doi.org/10.1007/s12011-016-0891-0
http://www.ncbi.nlm.nih.gov/pubmed/27864666
http://colorectalresearch.com


Vaghari Tabari M et al.

29. Moura FA, de Andrade KQ, de Araujo OR, Nunes-Souza V, Santos
JC, Rabelo LA, et al. Colonic and hepatic modulation by lipoic acid
and/or n-acetylcysteine supplementation in mild ulcerative colitis
induced by dextran sodium sulfate in rats. Oxid Med Cell Longev.
2016;2016:4047362. doi: 10.1155/2016/4047362. [PubMed: 27957238].

30. Papadimitraki ED, Ahamed M, Bunce NH. Acute myocardial infarc-
tion complicating active ulcerative colitis: a case report. Case Rep Car-

diol. 2011;2011:876896. doi: 10.1155/2011/876896. [PubMed: 24826231].
31. Catapano AL, Pirillo A, Bonacina F, Norata GD. HDL in innate

and adaptive immunity. Cardiovasc Res. 2014;103(3):372–83. doi:
10.1093/cvr/cvu150. [PubMed: 24935428].

32. Rea WE, Durrant DC, Boldy DA. Ulcerative colitis after statin treat-
ment. Postgrad Med J. 2002;78(919):286–7. [PubMed: 12151572].

6 Ann Colorectal Res. 2017; 5(3-4):e13699.

http://dx.doi.org/10.1155/2016/4047362
http://www.ncbi.nlm.nih.gov/pubmed/27957238
http://dx.doi.org/10.1155/2011/876896
http://www.ncbi.nlm.nih.gov/pubmed/24826231
http://dx.doi.org/10.1093/cvr/cvu150
http://www.ncbi.nlm.nih.gov/pubmed/24935428
http://www.ncbi.nlm.nih.gov/pubmed/12151572
http://colorectalresearch.com

	Abstract
	1. Background
	2. Methods
	2.1. Inclusion Criteria
	2.2. Exclusion Criteria
	2.3. Assessment of Disease Activity
	2.4. Measurement of Serum Lipid Profile
	2.5. Measurement of Serum MDA Level
	2.6. Statistical Analysis

	3. Results
	Table 1
	Table 2
	Figure 1

	4. Discussion
	4.1. Conclusion

	Acknowledgments
	Footnotes
	Authors' Contribution
	Conflict of Interest
	Funding/Support

	References

