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Abstract 
Vitamin D3, combined with its nuclear receptor, regulates more than 900 genes, which is the reason why its effect 
is pleiotropic. Among other effects, it influences the immunological system. Its deficit may be one of the environ-
mental factors taking part in the development of auto-immunological diseases. The studies reveal that, among oth-
ers things, inflammatory bowel diseases occur in higher latitudes, with lower exposure to solar radiation and with 
decreased production of vitamin D3 in the skin. Patients with inflammatory bowel disease have vitamin D3 defi-
ciency more frequently. The application of vitamin D3, especially among adults with inflammatory bowel diseases, 
positively influences bone turnover markers and mostly due to its influence on immunological processes, vitamin 
D3 may be useful in the treatment of the primary health condition. It is necessary to determine the dosage range, as 
well as the optimal level of vitamin D3 metabolite–25OHD3, where the immunosuppressant effect is the best, with 
no toxic effects. Studies of vitamin D3 analogues deprived of the hypercalcemic influence, but with other merits of 
the basic substance remaining intact, are particularly promising (Adv Clin Exp Med 2014, 23, 4, 497–504). 
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The basic function of vitamin D3 in the body 
is its influence on keeping the homeostasis of calci-
um metabolism, preventing the appearance of rick-
ets, osteomalacia and osteoporosis [1, 2]. Vitamin 
D comes from food – ergocalciferol (vitamin D2), 
and mostly it is synthesized in the skin under the in-
fluence of ultraviolet radiation B (UVB) – cholecal-
ciferol (vitamin D3). Next, in the liver, it is hydroxy-
lated into its inactive form 25 OH D3 (calcidiol) and 
in the kidney into its active form – 1,25 (OH)2 D3- 
-calcitriol. Except for the cells of cuticle of proximal 
tubule in the kidney, the activity of 1-alfa-hydrox-
ylase have also, among others, antigen presenting 
cells (APCs), parasympathetic ganglions, hair folli-
cles, cerebral cortex cells, pancreatic islets [3]. Vita-
min D acts through its receptors (vitamin D recep-
tors – VDR), which may be found in the majority 
of organs: in the alimentary tract, bones, the brain, 
the chest, muscles and others. [3]. Vitamin D com-
bined with the receptor is the regulator of more than 
900 genes. In this way it regulates, among others, the 
calcium metabolism, intestinal calcium transport, as 
well as cell proliferation and differentiation [4]. An 
analysis of microarrays and the genome screening 
of vitamin D3 receptors (VDRs), which are nucleus 

receptors and direct transcription factors, detected 
the molecular base of physiological effects of vita-
min D3-both its influence on calcium metabolism, 
immunological system as well as its antitumor ac-
tivity [4]. 

The Role of Vitamin D  
in the Autoimmunization 
One of the environmental factors, which, apart 

from the genetic predisposition, play a part in the 
development of auto-immunological diseases, is 
vitamin D3 deficiency [5]. Vitamin D3 influenc-
es both the dendritic cells and T  and B  lympho-
cytes. It inhibits the protein synthesis connected 
with the nuclear transcription factor NFĸB, which 
may lead to the inhibition of the massive lympho-
cyte activation [6]. 

The influence of the relation between vitamin 
D3 and autoimmunization on dendritic cells is of 
the highest significance. Through the influence on 
gene expression, it changes their phenotype from 
immunogenic into tolerogenic [5, 7]. It promotes 
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the switching of the response from Th1 into Th2 
by the induction of T regulated cells CD4+ CD25+ 
[5, 8]. Macrophages, dendritic cells and lympho-
cytes T have their own hydroxylases, which allows 
them to stimulate the synthesis of the active form 
of vitamin D3 in the late phase of the immunolog-
ical reaction [9, 10]. The bond of 1,25 (OH)2D3 
to the VDR receptor induces a chain reaction – at 
the beginning, it is the VDR heterodimerization 
with the retinoid receptor X  (retinoid X  receptor 
– RXR) and the connection of such complex (vi-
tamin D3/VDR/RXR) with elements of the gene 
responsible for vitamin D3. Next, the above men-
tioned complex, depending on the dosage, inter-
feres with the activity of transcription factors such 
as NFAT, NFĸB, and AP11, which have a signifi-
cant role in the regulation of immunomodulato-
ry genes, whose deregulation is fundamental for 
auto-aggressive diseases. Inactive lymphocytes 
have VDRs. The amount of VDRs increases dur-
ing the activation of lymphocytes and the activity 
of 1,25(OH)2D3. The concentration of receptors is 
lower on CD8+ lymphocytes than on CD4+ lym-
phocytes, which may indicate that CD8+ lympho-
cytes are the main target of vitamin D3’s effects in 
the immunological system. No presence of VDRs 
has been stated on lymphocytes B  [12]. The in-
fluence of vitamin D3 on lymphocytes B  may be 
based on the inhibition of already started prolif-
eration of activated B lymphocytes and on induc-
ing its apoptosis [13]. The inhibition of the devel-
opment of the disease after supplementation with 
vitamin D 1,25(OH)2D3 was stated in the animal 
model of the arthritis in mice caused by Borel-
lia burgdorferi and by the injection of the colla-
gen type II. Th1 cells producing cytokines TNF-α, 
IFN-γ and IL 2 [14] take part in the mechanism of 
joint inflammation. 1,25 (OH)2 D3 in the animal 
model of multiple sclerosis stimulates the secre-
tion of anti-inflammatory cytokines – TFG-β and 
IL 4 and, in this a way, it prevents the development 
of the disease. TGF-β inhibits the proliferation and 
diversification of T  and B  lymphocytes and an-
tagonizes the pro-inflammatory effect of TNF-α, 
IFN-γ, IL 1, IL 2 and IL 6. However, the secretion 
of IL 4  is not stimulated directly, but though the 
change of the immunological response under the 
influence of TGF-β from the response type Th1 in-
to the response type Th2 [15]. Mice with IL10 def-
icit (IL10 knockout – KO) spontaneously devel-
oped symptoms similar to the inflammatory bowel 
disease in people – treatment with calcitriol alle-
viated the symptoms probably by means of neg-
ative regulation of CD4+ cells or by the positive 
regulation of T cells inhibiting the induction and 
function of CD4+ cells, as well as by the increase 
of TFG-β and IL 4 concentrations [16]. 

The Contribution  
of Vitamin D  
in the Inflammatory  
Bowel Diseases (IBD)
The etiology of inflammatory bowel diseases is 

not explicitly stated. Except for genetic susceptibil-
ity, the indispensible causative factor seems to be 
environmental. Studies assessing the employment 
structure of German employees suffering from IBD 
have found a connection of the disease to profes-
sions requiring a sedentary lifestyle, done indoors, 
mostly in air-conditioned conditions, with long 
and irregular working hours. Work done outdoors 
and connected with physical activity was meant to 
protect from IBD. In the study of 40 people with 
CD, a low concentration of 25OHD3 during sum-
mer months was found in the majority of malnour-
ished patients [18]. At the same time, a significantly 
higher amount of malnourished patients, in com-
parison with studies on the proper state of nour-
ishment, had the active form of disease. It was con-
cluded that the determinant of the worse status of 
vitamin D3 is the higher activity of the disease [18]. 
As proven by research on IBD and other immuno-
logical diseases there is also a reverse dependency: 
a lower concentration of vitamin D3 may cause the 
increase of the disease activity, since this substance 
actively regulates the immunological response [5]. 
There are many factors influencing the deficit of 
vitamin D3 in IBD – among others, worse nour-
ishment, lower exposure to the sun, affected small 
intestine with the subsequent distortion of absorp-
tion, distortion of intestinal-liver circulation of the 
vitamin D3 metabolite, increased losses in the di-
gestive tract – so called protein – loss enteropa-
thy, among others, the vitamin D binding protein 
(DBP), the decrease of oral supplementation of vi-
tamin D3 among patients suffering from IBD com-
pared with the healthy population, among children 
the affected upper part of the alimentary tract, lon-
ger exposure to a high dose of glucocorticosteroids 
(GCs) [19–21]. A lower risk of IBD incidence was 
observed in southern parts of the USA in compari-
son to northern regions [22]. Studies conducted in 
Ireland (high latitude) have found that in almost 
half of the patients with CD there was an insuffi-
cient serous concentration of 25OHD3 during late 
winter [20]. A supplementation of a low dosage of 
vitamin D3 (about 7  µg/daily) decreased the fre-
quency of the deficiency. It was recommended that 
the vitamin be administrated especially in winter, 
particularly to the patients with the affected small 
intestine (negative correlation with 25OHD3 con-
centration) along with a  simultaneous cessation 
of smoking tobacco, enough exposition to the sun 
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and maintaining the right BMI (body mass index) 
[20]. In the study of children with IBD, mostly 
European, 1  in 5 had the vitamin D3 deficit, and 
1/3 an insufficient level of it – 60% of them had the 
deficiency or suboptimal concentration of vitamin 
D3 [22]. The deficiency appeared mostly in winter 
and autumn and was not connected with the loca-
tion and the severity of the disease [22]. Where-
as in the studies conducted in Boston among chil-
dren with IBD, the deficit of vitamin D3 was found 
in 34.6% with the similar frequency in the group 
with CD and UC (ulcerative colitis), more fre-
quently among black patients, in winter, with the 
affected upper part of alimentary tract, and among 
those who were not supplemented with vitamin 
D3, with more severe course of disease – low BMI, 
low concentration of albumins, high ESR, and at 
the beginning of the disease  [23]. Ethnic factors 
may also play a  part in the status of vitamin D3 
among patients with IBD – more frequent deficits 
were found among black children as well as among 
adults of the southern-Asian origin compared to 
the Caucasians [23, 24]. It seems that monitoring 
the concentration of 25OHD3 in patients with IBD 
is mostly justified [25]. 

The Influence of Vitamin D  
on Bone Density in IBD
The results of the studies on the relation be-

tween bone mineral density (BMD) and the con-
centration of vitamin D3 among patients with IBD 
differ. Often, no connection between BMD and ex-
ponents of calcium metabolism is observed in the 
pediatric population. No correlation was found be-
tween the assessment of BMD of a  lumbar spine 
and the concentration of 25OHD3 among 130 pa-
tients with IBD; no correlation was also found be-
tween the concentration of 25OHD3 and PTH 
[22]. Similarly, no correlation was found with-
in the group of children with IBD, where the de-
crease of BMD was confirmed, both in comparison 
with the control group and in the group of people 
with CD compared with UC, despite the increase 
of phosphates and calcium excretion with urine, 
no significant correlation was stated with the parts 
of calcium homeostasis [26]. However, there was 
a connection with the cumulative dosage of GKS, 
which was the predictor of the lowered BMD [26]. 
In the Canadian studies, significantly lower con-
centrations of vitamin D3 in newly diagnosed cas-
es of IBD among children were confirmed, no 
correlation between the concentration of vitamin 
D3 and the activity of the disease was confirmed, 
BMD, as well as the influence of the disease ac-
tivity on BMD among these patients [27]. Other 

results are delivered by studies conducted among 
adults. In the observational study, among new-
ly diagnosed adults, (conducted in the preceding 
7 years) with IBD, less than 22% had the optimal 
concentration of vitamin D3 [28]. A worse status 
of vitamin D3 correlated with a worse initial BMD 
[28]. In the study of Finnish children with IBD, 
a decreased level of BMD was found (both in the 
whole body and in the part of the lumbar spine) in 
comparison with healthy peers, along with an in-
creased risk of subclinical spine fractures. A high-
er cumulative dosage of prednisone was associated 
with lower BMD. Despite the fact that half of the 
patients were receiving the supplementation, 30% 
of them had vitamin D deficiency. It is necessary 
to provide the appropriate dosage of vitamin D in 
this group of patients, regardless of the season and 
the latitude [29]. 

Children with IBD often have BMD lower than 
their healthy peers [19]. In the study of 72 pedi-
atric patients with IBD, decreased mineral bone 
density in almost 30% of subjects was found. The 
correlation between decreased BMD and the acti-
vation of the inflammatory process and the state 
of nourishment was observed [30]. A decrease of 
BMD is also connected with, among other things, 
distortions of calcium absorption, distortions of 
height and maturity (deficit of sexual hormones), 
GCs treatment, and most of all, with the inflam-
mation itself, and the anti-inflammatory treatment 
e.g. biological therapy improves the bone metabo-
lism [19, 31]. Cytokines are connected with the in-
creased resorption of the bone tissue and the inhi-
bition of osteogenesis [32]. A negative correlation 
was observed between bone mineral apparent den-
sity (BMAD) among children assessed by means 
of volumetric methods, with the concentration of 
pro-inflammatory IL 6 and the activity of the dis-
ease assessed in the point-based scale, as well as the 
improvement in the scope of BMAD among pa-
tients subject to the biological treatment [33]. Ste-
roids were not very significant in lowering BMAD, 
maybe because of the fact that the pediatric pop-
ulation which was examined had the disease for 
an approximately short time and had an approxi-
mately low accumulated dose of GCs. In the con-
text of such restrictions, the beneficial anti-inflam-
matory influence of GCs on the bone metabolism 
exceeded known general negative influence on 
bones [33]. 

Studies on the connection between the lowered 
BMD and the low concentration of 25OHD3 in pa-
tients with IBD are not conclusive. Since in some 
cases decreased concentrations of vitamin D3 me-
tabolite with stated lowered BMD was not found 
[19]. However, the study of cartilage bone markers 
among adults with IBD showed an increase of their 
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concentration coexisting with the low concentra-
tion of 25OHD3, as well as the seasonal fluctuation 
of above-mentioned concentrations [19]. There is 
no observed physiological dependency in patients 
with IBD between an increase in PTH with a low 
concentration of 25OHD3, which may prove that 
the skeletal release of calcium, which is dependent 
on the inflammatory process itself, takes place with 
its appropriate concentration in the blood without 
PTH [19]. Among patients with IBD, the benefi-
cial influence of using the active and inactive form 
of vitamin D3 on bone turnover markers was ob-
served; the faster effect was connected with the ac-
tive form [34]. 

Vitamin D Effect  
on Immunological Processes  
in IBD 

In studies of the VDR gene, more frequent ap-
pearance of homozygous of polymorphism TaqI 
(genotype tt) among patients with CD was found, 
which implies the genetic susceptibility to the dis-
ease. With regard to the above polymorphism, both 
an increase and a decrease of the gene production 
were described [35]. If the tt genotype is connected 
with the increased transcription of VDR, then the 
stronger cell response or the activation of mono-
cytes may lead to the development of CD. When 
the transcription of VDR decreases, the inhibiting 
influence of vitamin D3 on the induction of IL 12 
also decreases, which is a central cytokine respon-
sible for the damage in CD, and this way the im-
munological response type Th1 is increased. The 
inhibiting influence on secreting antibodies (hu-
moral immunity) may in turn lead to increased 
susceptibility to pathogens triggering or increasing 
the inflammation in CD [35]. 

Immunosuppressant influence of ultraviolet 
radiation (ultraviolet – UV) states that the immu-
nological response is changed from Th1 into Th2. 
This happens with the change of the cytokines pro-
file – the induction of cytokines dependent on the 
response of Th2  among others IL 4  and 10, thus 
antagonizing the effect of IL 12, which is basic for 
Th1 response. Moreover, the radiation influences 
APC cells to present Th1 cells [9, 36]. The lack of 
antibacterial influence of vitamin D3, with its defi-
ciency, may have an effect on bowel mucous mem-
brane inflammation. This impairs the reaction to 
the inflammation caused by the physiological gut 
flora, which, together with the distortion of immu-
nological processes regulation, with the deficit of 
vitamin D3, is one of the mechanisms responsible 
for IBD development [36, 37]. 

The animal model of CD development are 
mice deprived of IL 10 (IL 10 KO – knockout). 
These animals usually die as a result of weakening 
diarrhea with anemia and weight loss, resulting 
from the uncontrollable immunological response 
to the physiological gut flora. Among mice IL10 
KO, deprived of gut flora, the above symptoms do 
not develop [16]. The application of vitamin D or 
its active form quickly alleviated the symptoms of 
IBD among mice Il10 KO [36]. Mice with the de-
ficiency of VDR (VDR KO – VDR knockout) de-
velop the bowel inflammation after the anal ad-
ministration of dextran sodium sulfate –  DSS, 
with a  high mortality compared to mild inflam-
mation among wild mice. Among mice VDR KO, 
the high bowel expression of pro-inflammatory 
cytokines, among others, TNF-α  was observed. 
The application of the active form of vitamin D3 
orally or anally, caused a reduction in weight and 
scope of changes in wild animals by the stimula-
tion of IL10 secretion, as well as by the antibac-
terial influence [38]. Also, in the study of mice 
deprived of both VDR and IL10 (VDR/IL 10 K), 
the spontaneous, accelerated development of 
IBD with 100% mortality after 8  weeks was ob-
served  [39]. Mice with the “singular” deficiency 
(VDR or IL10) were healthy in the 8th week of 
their lives [39]. 

Vitamin D and its Analogues 
Application in IBD 
Treatment 

In artificially induced bowel inflammation in 
mice after using rectal enema of 2, 4,6-trinitroben-
zene sulfonic acid (TNBC) improvement was no-
ticed – clinical, endoscopic, decrease of pro-inflam-
matory cytokine expression with an increase of the 
local secretion of IL 10 and IL4-both after using 
calcitrol and its analogue deprived of the calcemic 
effect [40]. In the study of VDR agonist (BXL62), 
it was confirmed that its anal application in mice 
with the bowel inflammation induced by DSS pre-
vented IBD symptoms, while it was not reached af-
ter using calcitrol. A better effect of the agonist is 
connected with the possibility to use a higher dose 
compared with 1,25(OH)2D3, with no fear of pro-
voking hypercalcemia and its consequences. It was 
also stated that VDR agonists inhibit the secretion 
of TNF-α  and IFN-γ  produced by lymphocytes 
T originating from the lamina propria of patients 
with IBD, which together with the experimen-
tal anti-inflammatory effect higher than in case of 
natural hormone, when used in a  safer manner, 
may point to the possibility of using them to treat 
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people with IBD [41]. The analogue of vitamin D3 
(TX527) decreased the secretion of TNFα by pe-
ripheral blood mononuclear cells among patients 
with CD and healthy as well [42]. Active form of 
vitamin D3 inhibits the production of IL 12, one of 
the main pro-inflammatory cytokines significant 
in the development of an immunological reaction 
type Th1, inhibiting the activation of pro-inflam-
matory nuclear transcription factor ĸB (NF-ĸB 
– nuclear factor kappa B) [43]. TX527 influenced 
NF-ĸB – the main mediator of the immunological 
and inflammatory response. About 20% of patients 
with CD have the frame – shift mutation of Nod-2/ 
/CARD 15 gene. The product of this gene is the cy-
toplasmic protein of monocytes engaged in the ac-
tivation of NF-ĸB dependent on the stimulation by 
lipopolysaccharides (LPS). NF-ĸB in cytoplasm is 
connected with the inacting particle IKB-α. After 
stimulation by, inter alia, LPS, IL 1β and TNF-α, 
the NF-ĸB-IKB-α  is divided and the active parti-
cle NF-ĸB is transferred to the cell nucleus, where 
it combines with promoter regions engaged in the 
regulation of transcription of inflammation genes 
– it stimulates the transcriptive activity of pro-in-
flammatory cytokines. By decreasing the secretion 
of TNFα by PBMC, TX527 inhibits NK-ĸB trans-
location into the cell nucleus, increases cytoplas-
matic NK-ĸB concentration and IKBα concentra-
tion [42]. In the in vitro study, which used PBMC 
from healthy volunteers, the presence of inhibiting 
effect of PBMC proliferation was observed, both in 
basic conditions and after the stimulation by LPS 
and the decrease of TNF-α concentration, especial-
ly after using vitamin D3 analogue and anti-TNF-α. 
This may prove the immunosuppressant influence 
among patients with CD, especially in connection 
with other drugs e.g. biological ones [44]. In the 
study, mice with the bowel inflammation induced 
by TNBS, among which the calcitriol and/or dex-
ametazone were administered, the positive influ-
ence of both substances, expressed strongly when 
combined. Inhibition of Th1/Th17 response and 
the stimulation of Th2 were observed, as well as 
the long-term induction of T regulatory cells func-
tions. This synergy could be used to omit the prob-
lem of clinical resistance to GCs [45]. Analogues of 
the active form of vitamin D3 also influence other 
immunological mechanisms – e.g. ZK1916784 in-
fluences dendritic cells of mice mucous membrane 
with bowel inflammatory disease induced by DSS, 
with the low calcemic effect [46]. 

Evidence to use vitamin D3 as the support-
ive treatment of IBD come from studies on ex-
perimental animal models of auto-immunolog-
ical diseases. Their results, as stated above, may 
prove the positive influence of vitamin D3 on the 
immunological system, with the decrease of pro-

inflammatory response typical for CD [47]. In the 
study of 37 patients with CD, a statistically signifi-
cant decrease of indicator was observed, as well as 
CRP in the group of patients treated with the ac-
tive form of vitamin D3 in the sixth week of treat-
ment, no retention of the effect after the year was 
observed. The research was restricted by the small 
number of participants, open test and a short pe-
riod of observation [34, 48]. In randomized dou-
ble blind placebo controlled studies, cholecalcifer-
ol was used in patients with CD in reemission in 
the dose of 1200 IU, together with 1200 mg of cal-
cium and the frequency of recurrences in the treat-
ed group and in the placebo group was compara-
tively assessed. The observation lasted a year, the 
assessment took place in the 0, 3rd, 6th, 9th and 12th 
month [47]. No side effects connected with the vi-
tamin D3 treatment were observed. Mild consti-
pation appeared in 5 people, 4 of them were in the 
placebo group. The deficit of vitamin D3 marked 
as the concentration of 25OHD3 < 50 nmol/l was 
initially stated among 33% in the treated group 
and in 29% of the placebo group. The increase of 
25OHD3 as a result of the treatment was observed 
regardless of the season [47]. It was stated that the 
oral supplementation with vitamin D3 in the dose 
of 1200 IU is safe and well tolerated, it does not 
cause hypercalcemia, significantly increases the se-
rum levels of 25OHD3 and decreases the frequency 
of recurrence assessed annually (from 29 to 13%). 
However, no statistical significance of the last pa-
rameter was found [47]. 

Safety of Vitamin D3, 
Dosage Range, 25OHD3 
Optimal Levels 

The daily dosage amounting to 1200 IU seems 
to be high, but studies show that even 2000 IU 
a day and more does not cause the risk of hyper-
calcemia, even in long-term use [19, 47, 49]. Three 
different treatments, which lasted 6  weeks, were 
used in studies of children suffering from IBD with 
25OHD3 deficiency. The treatments were as fol-
lows: 2000 IU a day of vitamin D2, 2000 IU a day 
of vitamin D3 or 50 000 IU a week of vitamin D2, 
as well as a  calcium supplementation, depending 
on the body weight. No hypercalcemia or hyper-
phosphatemia was observed, and, moreover, better 
influence on the increase of 25HD3 concentration 
was observed with a  daily oral supply of vitamin 
D3 or a  weekly supply of vitamin D2 compared 
with a daily oral supply of D2, with good tolerance 
of treatment [50]. 
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It is difficult to state the target level of 25OHD3 
in the blood serum, where we can get the optimal 
influence on the immunological system [47]. Rec-
ommendations regarding the supplementation 
with vitamin D  are changing – the last modifi-
cation of the recommendation took place in Po-
land in 2009 [51]. Recommended doses for chil-
dren fluctuate between 400 and 800–1000 IU and 
they depend on the child’s  age, method of feed-
ing, the nutritional status. Doses for adults fluctu-
ate between 800 and 1000 IU. The optimal con-
centration of 25OHD3 for the pleiotropic effect in 
the pediatric population was set at 50–150 nmol/l, 
and among adults at 75–200 nmol/l [51]. Accord-
ing to the Canadian recommendations, adults over 
age 50 and without osteoporosis and other disor-
ders impairing the absorption and effect of vitamin 
D3, the recommended dose amounts to 400–1000 
IU/daily, with no need to measure the concentra-
tion of 25OHD. For people over the age of 50, with 
a moderate risk of vitamin D3 deficiency, the rec-
ommended dose amounts to 800–1000 IU/dai-
ly, and the safe dose up to 2000 IU. For people 
with a high risk, recurring fractures, osteoporosis 
which lasts despite treatment, with morbid con-
ditions influencing the vitamin D3 metabolism, 
25OHD should be measured and the individual 
dose should be set according to their needs [52]. 

The optimal concentration of 25OHD for patients 
with IBD was not stated, but it seems that the con-
centration between 75–150 nmol/l is both safe and 
beneficial [3, 47]. 

Summary
According to studies, vitamin D is responsible 

for many functions in the human body. One of its 
aspects is its influence on the immunological sys-
tem and its potential in the immunosuppressive 
effect. Admittedly, many studies on the effects of 
vitamin D have concerned animal models of auto-
immunological diseases and they cannot be directly 
transported onto the human pathology. Moreover, 
studies conducted on people demonstrate some im-
perfections, so it seems that it is a promising field of 
study [48]. This applies to vitamin D3, and especial-
ly to its analogues with a decreased calcemic poten-
tial. The influence on IBD concerns mostly Crohn 
disease, because of the character of the vitamin D3 
effect – the inhibition of the Th1 response. Such 
a method of treatment would be particularly valu-
able, because it is inexpensive, with no need to ad-
minister drugs in hospital conditions, and with the 
possibility to reduce the dose of drugs such as GKS 
and anti-TFNα, which induce reemission. [47]. 
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