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Abstract. – OBJECTIVE: To investigate the 
correlations between 25-hydroxyvitamin D3 (25-
OHD3) level in patients with ulcerative colitis 
(UC) and inflammation level, immunity, disease 
activity.

PATIENTS AND METHODS: The serum level 
of 25-OHD3, inflammation status, immunity level 
and disease activity in patients (n=122) with UC 
in our hospital from 2015 to October 2017 were 
evaluated and analyzed. 

RESULTS: The levels of inflammatory factors 
[C-reactive protein (CRP) and tumor necrosis 
factor-α (TNF-α)] in low 25-OHD3 group were 
higher than those in non-low 25-OHD3 group 
(p<0.01 and p<0.05), and both expressions of 
CRP and TNF-α in patients presented linearly 
negative correlations with the level of 25-OHD3 
(r²=0.8351, r²=0.7298). There were no significant 
differences in the levels of immunoglobulin G 
(IgG) and complement C3 in low 25-OHD3 group 
compared with those in non-low 25-OHD3 group 
(p>0.05). There was an overall decreasing trend 
of 25-OHD3 level as disease activity increased, 
and there were statistically significant differ-
ences in the levels of 25-OHD3 in each group in 
remission period and mild, moderate and severe 
activity periods. The disease activity score of 
patients showed a linearly negative correlation 
with the level of 25-OHD3 (r²=0.8465). The level 
of 25-OHD3 in the observation group (treated 
with mesalazine combined with vitamin D) was 
increased with the time of medication, and the 
level was higher than that in the control group 
(treated with mesalazine only). CRP, TNF-α, and 
disease activity score in the observation group 
were decreased with the time of medication, 
and the level was lower than that in the control 
group.   

CONCLUSIONS: The level of 25-OHD3 in UC 
patients is linearly correlated with the level of 
inflammation and disease activity. At the same 

time, combined treatment with vitamin D im-
proves the reducing level of inflammation and 
limits the disease activity. Therefore, 25-OHD3 
can be used in the assessment of the level of in-
flammation and disease activity, and as a poten-
tial tool in the treatment.
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Introduction

Ulcerative colitis (UC) is a kind of inflamma-
tory bowel disease (IBD), and its lesion occurs 
around the whole colon1. The possible pathogen-
esis is now considered to be associated with in-
flammation and immune disorders2-5. The major 
clinical manifestations of UC are hematochezia, 
abdominal pain, increased frequency of defeca-
tion, etc. The treatment is mainly definitive thera-
py because of its unclear pathogenesis, including 
the alleviation of symptoms and discomfort of 
the patient, the maintenance of a remission state. 
However, so far there has been no effective treat-
ment regimen yet6-8. C-reactive  protein (CRP) 
represents a type of protein produced under the 
stress of the body. As a non-specific inflammato-
ry marker, it facilitates the protection against ex-
ternal invasion and cleans up the “garbage” gen-
erated in the body in order to protect it9. The main 
function of vitamin D is to regulate calcium-phos-
phorus metabolism. In addition, studies10-12 have 
found that it is associated with immunoregulation 
and participates in the occurrence and develop-
ment of a variety of IBDs. Although vitamin D 

European Review for Medical and Pharmacological Sciences 2018; 22: 5635-5639

P.-L. SUN, S. ZHANG

Department of Anorectal Surgery, The First Affiliated Hospital of Guangxi Medical University, 
Nanning, Guangxi, China

Corresponding Author: Sen Zhang, MD; e-mail: senzhangd6@163.com

Correlations of 25-hydroxyvitamin D3 level in 
patients with ulcerative colitis with inflammation 
level, immunity and disease activity



P.-L. Sun, S. Zhang

5636

was involved in the development of UC, there are 
no detailed reports on the specific correlation. 
This study aimed to elucidate the relationship be-
tween vitamin D and UC, and it provided another 
choice for the diagnosis and treatment of UC.

Patients and Methods

Patients 
The serum level of 25-OHD3, inflammation 

level, immunity level and disease activity in pa-
tients (n=122) with UC in our hospital from 2015 
to October 2017 were detected, among which 
there were 78 men and 54 women with an average 
age of (43.6±10.77) years old.

Testing Methods
25-OHD3 was detected by electrochemilumi-

nescence, and 25-OHD3 < 20 ng/mL was treated 
as low 25-OHD3. TNF-α was detected by en-
zyme-linked immunosorbent assay (ELISA) and 
immunological transmission turbidimetry was 
used to detect CRP, IgG, and complement C3.

Assessment of Disease Activities 
Mayo scoring system was used to evaluate the 

activity of UC (evaluation items: endoscopy, def-
ecating frequency, hematochezia, and physician 
evaluation). Score ≤ 2 points: clinical remission, 
3-5 points: mild activity, 6-10 points: moderate 
activity, and 11-12 points: severe activity.

Grouping and Treatment 
Patients with low 25-OHD3 were randomly 

divided into the control group (n=39, treated with 
mesalazine only) and the observation group (n=38, 

treated with mesalazine combined with vitamin 
D). Mesalazine Enteric-coated Tablets were orally 
taken for 4 times a day (1 g each time), and vitamin 
D twice a day, 400 units each time (1 pill).

Statistical Analysis
 Statistical Product and Service Solutions (SPSS) 

19.0 software (IBM Corp. Released 2010. IBM SPSS 
Statistics for Windows, Armonk, NY, USA) was 
used to process the data, and they were represented as 
mean ± standard deviation. p<0.05 suggested that the 
difference in comparison was statistically significant.

Results

Correlation Between the 25-OHD3 
Level and the Inflammation Level 

The levels of inflammatory factors (CRP and 
TNF-α) in low 25-OHD3 group were higher than 
those in non-low 25-OHD3 group (p<0.01 and 
p<0.05) (Table I).

Correlation Between the 25-OHD3 Level 
and the Immune Level in UC Patients

There were no significant differences in the 
levels of IgG and complement C3 between low 
25-OHD3 group and non-low 25-OHD3 group 
(p>0.05) (Table II).

Correlation Between the 25-OHD3 Level 
and Disease Activity in UC Patients 

The 25-OHD3 level was increased as disease 
activity was reduced. There were significant dif-
ferences of 25-OHD3 level in each group in re-
mission period and mild, medium, and severe ac-
tivity periods (Table III).

Table I. Correlation between the 25-OHD3 level and the inflammation level.

Note: *: p<0.01, #: p<0.05

Inflammatory factor	 Low 25-OHD3 group (n=77)	 Non-low 25-OHD3 group (n=45)

CRP (μg/mL)	    10.12±3.28	    3.46±1.02*

TNF-α (μg/mL)	    4.15±1.56	    2.12±0.33#

Table II. Correlation between the 25-OHD3 level and the immune level in UC patients.

Note: a: p>0.05

Immune factor	 Low 25-OHD3 group (n=77)	 Non-low 25-OHD3 group (n=45)

IgG (mg/mL)	 14.82±4.32	      12.75±3.79a

Complement C3 (mg/mL)	 1.21±0.32	       1.91±0.29a
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Correlation Analyses of the 25-OHD3 
Level With the Levels of Inflammatory 
Factors (CRP and TNF-α) 

The expressions of CRP and TNF-α in patients 
were linearly negatively correlated with the 25-
OHD3 level (r²=0.8351, r²=0.7298) (Figures 1, 2).

Correlation Analysis Between the 
25-OHD3 Level and the Disease 
Activity Score in Patients with UC

The disease activity score of patients was also 
linearly negatively related with the 25-OHD3 lev-
el (r²=0.8465) (Figure 3).

Changes of 25-OHD, CRP, TNF-α, 
and Disease Activity Score With Time 
After Treatment in the Observation 
Group and the Control Group 

The level of 25-OHD3 in the observation group 
was increased with the time of medication and was 
higher than that in the control group. CRP, TNF-α, 
and disease activity score in the observation group 
was decreased with the time of medication and was 
lower than that in the control group (Figures 4-7).

Discussion

Vitamin D is a kind of steroid derivative that is 
absorbed mainly through the intestinal tract. Since 
UC appears in the whole colon, it may affect the ab-
sorption of vitamin D, causing vitamin D deficien-

Table III. Correlation between the 25-OHD3 level and disease activity in UC patients.

Note: b: Compared with the remission period, p<0.01. c1: Compared with mild activity period, p<0.01. c2: Compared with medium 
activity period, p<0.01. d: Compared with severe activity period, p<0.01.

Disease activity              	 The level of 25-OHD3 (ng/mL)

Remission period	 25.49±8.02

Mild activity period	 17.23±7.96b

Moderate activity period	 14.52±6.77b,c1

Severe activity period	 7.68±3.01b,c2,d

Figure 1. Correlation analysis between the 25-OHD3 level 
and the level of inflammatory factor CRP.  r² = 0.8351.

Figure 2. Correlation analysis between the 25-OHD3 level 
and the level of inflammatory factor TNF-α. r² = 0.7298.

Figure 3. Correlation analysis between the 25-OHD3 level 
and the disease activity score in patients with UC r² = 0.8465.
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cy13-15. UC represents an immune related disease, 
and its occurrence and development are closely 
related to inflammation and immunity. Vitamin D 
has been confirmed15-17 to be associated with the 
immune development of a variety of diseases, in-
cluding rheumatoid disease, diabetes, cancer, and 
so on. Studies have also found that more than half 
of the UC patients are low in vitamin D. Therefore, 
we investigated the correlations of vitamin D with 
factors including inflammation level, immune lev-
el, and disease activity in UC patients, in order to 
further determine the correlation between vitamin 
D and UC. At the same time, curative effects be-
tween vitamin D combined with mesalazine therapy 
and mesalazine therapy alone were compared, so as 
to investigate whether vitamin D supplements can 
promote the treatment and remission of UC18,19. In 

this study, the levels of inflammatory factors (CRP 
and TNF-α) in low 25-OHD3 group were higher 
than those in non-low 25-OHD3 group (p<0.01 and 
p<0.05), and the expressions of CRP and TNF-α in 
patients showed linearly negative correlations with 
the level of 25-OHD3 (r²=0.8351, r²=0.7298). CRP 
is a nonspecific inflammatory marker, while TNF-α 
is an inflammatory mediator. Their levels are both 
associated with 25-OHD, the correlations of which 
were linearly negative. Therefore, 25-OHD3 can be 
used as an indicator to predict the UC inflammation 
level. There were no significant differences of IgG 
and complement C3 levels between non-low and 
low 25-OHD3 groups (p>0.05). The levels of IgG 
and complement C3 were both correlated with the 
immune condition. There were no correlations of 
the two with 25-OHD3 in UC patients. There was an 

Figure 4. Changes of 25-OHD with time after treatment in 
the observation group and the control group.

Figure 5. Changes of CRP with time after treatment in the 
observation group and the control group.

Figure 6. Changes of TNF-α with time after treatment in 
the observation group and the control group.

Figure 7. Changes of disease activity score with time after 
treatment in the observation group and the control group.
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overall decreasing  trend  in the level of 25-OHD3, 
while the disease activity was elevated. Of note, we 
found that the disease activity score of patients had 
a linearly negative correlation with the level of 25-
OHD3 (r²=0.8465). The results show that 25-OHD3 
is closely related to the disease activity of UC patients, 
which can be used as an indicator for predicting the 
disease activity. We propose the possible mechanism 
of the severe intestinal lesions of patients in disease 
activity period, which markedly affect the vitamin D 
absorption, leading to the decreasing level of vitamin 
D. Our data on the levels of 25-OHD3, CRP, TNF-α, 
and disease activity score in the observation group 
suggest that vitamin D can be used to evaluate the 
condition of the disease and favor the treatment of UC 
to reduce the level of inflammation.

Conclusions

The level of 25-OHD3 in UC patients is linear-
ly correlated with the levels of inflammation and 
disease activity. At the same time, the combina-
tion treatment involving vitamin D significantly 
reduces the levels of inflammation and restricts 
the disease activity, which provides the academic 
basis for the future diagnosis and therapy.

Conflict of Interests:
The Authors declare that they have no conflict of interests.

References

    1)	Stawowczyk E, Kawalec P. Cost-effectiveness of 
biological treatment of ulcerative colitis - a sys-
tematic review. Prz Gastroenterol 2017; 12: 90-97.

    2)	Rizzello F, Campieri M, Tambasco R, Straforini G, 
Brugnera R, Poggioli G, Gionchetti P. Medical 
treatment and management of severe ulcerative 
colitis. Dig Liver Dis 2008; 40 Suppl 2: S280-284.

    3)	Buchman AL, Fife C, Torres C, Smith L, Aristizibal J. 
Hyperbaric oxygen therapy for severe ulcerative 
colitis. J Clin Gastroenterol 2001; 33: 337-339.

    4)	Guslandi M, Giollo P, Testoni PA. A pilot trial of 
Saccharomyces boulardii in ulcerative colitis. Eur 
J Gastroenterol Hepatol 2003; 15: 697-698.

    5)	 Fireman E, Masarwy F, Groisman G, Shtark M, Kopelman 
Y, Kivity S, Fireman Z. Induced sputum eosinophilia in 
ulcerative colitis patients: the lung as a mirror image 
of intestine? Respir Med 2009; 103: 1025-1032.

    6)	Moayyedi P, Surette MG, Kim PT, Libertucci J, Wolfe 
M, Onischi C, Armstrong D, Marshall JK, Kassam Z, 
Reinisch W, Lee CH. Fecal microbiota transplan-
tation induces remission in patients with active 
ulcerative colitis in a randomized controlled trial. 
Gastroenterology 2015; 149: 102-109 e106.

    7)	Paige DG, Leonard JN, Wojnarowska F, Fry L. Linear 
IgA disease and ulcerative colitis. Br J Dermatol 
1997; 136: 779-782.

    8)	Falasco G, Zinicola R, Forbes A. Review article: 
Immunosuppressants in distal ulcerative colitis. 
Aliment Pharmacol Ther 2002; 16: 181-187.

    9)	Tayefi M, Tajfard M, Saffar S, Hanachi P, Amirabadiza-
deh AR, Esmaeily H, Taghipour A, Ferns GA, Moohe-
bati M, Ghayour-Mobarhan M. hs-CRP is strongly 
associated with coronary heart disease (CHD): A 
data mining approach using decision tree algo-
rithm. Comput Methods Programs Biomed 2017; 
141: 105-109.

  10)	Meckel K, Li YC, Lim J, Kocherginsky M, Weber C, 
Almoghrabi A, Chen X, Kaboff A, Sadiq F, Hanauer 
SB, Cohen RD, Kwon J, Rubin DT, Hanan I, Saku-
raba A, Yen E, Bissonnette M, Pekow J. Serum 
25-hydroxyvitamin D concentration is inversely 
associated with mucosal inflammation in patients 
with ulcerative colitis. Am J Clin Nutr 2016; 104: 
113-120.

  11)	Xia SL, Yu LQ, Chen H, Hu DY, Shao XX, Guo MD, 
Jiang LJ, Lin XX, Lin XQ, Jiang Y. Association of 
vitamin D receptor gene polymorphisms with the 
susceptibility to ulcerative colitis in patients from 
Southeast China. J Recept Signal Transduct Res 
2015; 35: 530-535.

  12)	Dolatshahi S, Pishgar E, Jamali R. Does serum 25 
hydroxy vitamin D level predict disease activity 
in ulcerative colitis patients? Acta Clin Belg 2016; 
71: 46-50.

  13)	Stio M, Retico L, Annese V, Bonanomi AG. Vitamin 
D regulates the tight-junction protein expression 
in active ulcerative colitis. Scand J Gastroenterol 
2016; 51: 1193-1199.

  14)	Sharifi A, Hosseinzadeh-Attar MJ, Vahedi H, Nedjat 
S. A randomized controlled trial on the effect of 
vitamin D3 on inflammation and cathelicidin gene 
expression in ulcerative colitis patients. Saudi J 
Gastroenterol 2016; 22: 316-323.

  15)	Garg M. Serum vitamin D and risk of clinical 
relapse in patients with ulcerative colitis. Clin 
Gastroenterol Hepatol 2017; 15: 1136.

  16)	Gubatan J, Mitsuhashi S, Zenlea T, Rosenberg L, 
Robson S, Moss AC. Low serum vitamin D during 
remission increases risk of clinical relapse in 
patients with ulcerative colitis. Clin Gastroenterol 
Hepatol 2017; 15: 240-246 e241.

  17)	Luhrs H, Gerke T, Muller JG, Melcher R, Schau-
ber J, Boxberge F, Scheppach W, Menzel T. Bu-
tyrate inhibits NF-kappaB activation in lamina 
propria macrophages of patients with ulcer-
ative colitis. Scand J Gastroenterol 2002; 37: 
458-466.

  18)	Gubatan J, Mitsuhashi S, Longhi MS, Zenlea T, Rosen-
berg L, Robson S, Moss AC. Higher serum vitamin 
D levels are associated with protective serum 
cytokine profiles in patients with ulcerative colitis. 
Cytokine 2018; 103: 38-45.

  19)	Ananthakrishnan AN, Cagan A, Cai T, Gainer VS, 
Shaw SY, Churchill S, Karlson EW, Murphy SN, 
Kohane I, Liao KP, Xavier RJ. Common genetic 
variants influence circulating vitamin D levels in 
inflammatory bowel diseases. Inflamm Bowel Dis 
2015; 21: 2507-2514.


