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The research goal was to assess functional significance that belonged to TNF-a gene polymorphism in the region -
308G/A (rs1800629) in ulcerative colitis development.

The authors examined 70 patients with ulcerative colitis when the disease was in its active phase and 50 healthy do-
nors. They focused on TNF-o. concentration in blood serum and TNF-a gene polymorphism in the region -308G/A.

It was detected that TNF-o level was authentically higher in patients who suffered from grave ulcerative colitis and
had high endoscopic activity than in people with low endoscopic activity and milder forms of the disease. It allows to apply
these tests as additional non-invasive markers to assess apparent damages done to the mucous tunic in the large intestine in
a patient suffering from ulcerative colitis. Frequency of allele variations in TNF-o gene -308G/A (rs1800629) was assessed;
the assessment revealed that unfavorable homozygote AA significantly more frequently occurred in patients with ulcerative
colitis than in donors. Besides, ulcerative colitis might be accompanied with different endoscopic activity; the major allele G
and the allele pair GG significantly more frequently occurred among patients with mild and average disease attack and
1-2 degree of endoscopic activity than among patients with 3-4 degree of endoscopic activity and grave ulcerative colitis
(0’=14.19; p=0.000). The authors also detected a mutant allele A and the unfavorable homozygote AA associated with grave
progressive ulcerative colitis. Mutant allele occurrence causes 5 times higher risk that a patient will have to face the disease
in its grave form (OR 5.03; CI12.07-12.21).

Therefore, risks related to unfavorable clinical course of ulcerative colitis with frequent recurrences and fast progress-
ing are associated with the allele A of TNF-a gene in the region -308G/A. It should be taken into account when making fore-
casts on the clinical course o f'the disease and choosing treatment strategies.

Key words: damages to the mucous tunic in the large intestine, ulcerative colitis, TNF-a, gene polymorphism, assess-
ment of gene variations occurrence, TNF-o, degree of attack severity, endoscopic activity.

Ulcerative colitis (UC) is a chronic disease
in the colon that involves immune inflammation
in its mucous tunic, usually without any granu-
lomas detected with biopsy [1, 2]. Undoubtedly,
diagnostics, treatment, and prevention of UC are
vital issues nowadays. It is confirmed with ab-

sence of complete data on the disease etiology,
incidence growth among workable population,
recurrences, development of life-threatening
complications, necessity to perform long-term,
often lifelong and expensive therapy, and unfa-
vorable medical and social forecasts [3—5].
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Immune-inflammatory process with cyto-
kines imbalance is a leading mechanism in UC
development and progression [6, 7]. Tumor
necrosis factor-alpha (TNF-a) is the strongest
anti-inflammatory cytokine that participates in
UC pathogenesis [8]. It is produced by macro-
phages in the colon and can directly damage
its mucous barriers causing inflammatory
changes [9, 10]. Bacterial lypopolysaccharides
are considered to be a significant TNF-a in-
ductors; when UC occurs, they can be found in
great quantities in the colon lumen. Research
revealed that that 77.8% patients suffering
from UC had increased TNF-a level in the co-
lon mucous tunic in the acute phase of the dis-
ease [11].

UC is a disease with genetic heterogenic
complex predisposition [12]. Recently a lot of
works have been accomplished that revealed
correlations between variants of alleles in
genes of regulatory inflammation molecules,
relevant proteins production, and predisposi-
tion to this or that disease. Knowing their role
in pathogenesis of many diseases allows, on
the one hand, to predict risks related to pathol-
ogy development or how grave this pathology
is going to be; on the other hand, to make a
choice on a specific therapy for a concrete pa-
tient [13]. There is active search for genes that
are responsible for predisposition to UC [14].
When TNF-o gene polymorphism was exam-
ined in patients with UC in comparison with
healthy people, the highest statistically signifi-
cant changes were detected in -308 G/A posi-
tion [15, 16]. As per data obtained by F. Wang
[et al.] there were no statistically significant
discrepancies in frequency of allele variations
in TNF-a -308 G/A gene between patients with
UC and healthy people, either among Europeans,
or Asians. However, researchers revealed GA
and GA + AA genotype prevalence over GG one
among Asians [17]. According to some other
data, frequency of A and G genotypes and alleles
in TNF-o gene (-G308A) among patients with
UC didn't have any discrepancies from that de-
tected among population in general [18, 19].

Therefore, literature data on assessing
a contribution made by TNF-o -308 G/A gene
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polymorphism into immune inflammatory de-
velopment in the colon in case of UC are
rather controversial. There are not enough data
on a correlation between polymorphism of the
said gene and UC attack gravity and endo-
scopic changes; thus, a basic trend of our re-
search was identified.

Our research goal was to assess func-
tional significance of TNF-o gene polymor-
phism in -308G/A (rs1800629) region in UC
progression (on the example of patients living
in Perm region).

Data and methods. We examined 70 pa-
tients with UC with the disease being in its
active inflammatory phase. Average age
amounted to 36.21+£11.69, 34 were males, and
36, females (48% and 52% respectively). Du-
ration of the disease was on average equal to
7.24+6.56 years. Patients were examined at
gastroenterology and surgical departments in
the Clinical Medical-Sanitary Hospital No. 1
and City Clinical Hospital No. 2 (Perm). UC
was diagnosed on the basis of clinical rec-
ommendations on diagnostics and treatment
of patients with UC [1]. We assessed endo-
scopic activity (EA) and clinical and endo-
scopic activity indexes (CAI and EAI). A con-
trol group was made up of 50 practically healthy
people and was comparable with the test
group as per age and sex.

We measured TNF-a concentration in
blood serum of all the examined people with
ELISA test applying ELISA test kits produced
by "Vektor Best" LLC (Novosibirsk); results
were registered with "Stat-Fax" photometer (The
USA). To detect single nucleotide polymor-
phisms of TNF-a gene in region -308G/A in pa-
tients with UC and healthy people, we applied
PCR in real time mode; whole DNA was ex-
tracted out of whole venous blood that had been
preliminary stabilized with ethylenediaminetet-
racetic acid with "DNA-Sorb-V" set ("Inter Lab
Service" LLC, Moscow). We examined poly-
morphism of -308G/A in TNF-o gene with Real-
time "CFX-96" amplifier ("Bio-Rad Laborato-
ries, Inc.", the USA) applying allele-specific
PCR "SNP-Screen" ("Syntol" LLC, Moscow)
with product detection in real time mode.
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All the obtained results were statistically
processed with Statistica 7.0 (Stat Soft). To
describe obtained quantitative signs, we pre-
sented data as medians (Me) and 25th and
75th percentile. To assess significance of dis-
crepancies between independent groups, we
applied non-parametric Mann-Whitney test.
We quantitatively assessed a linear correla-
tion with Spearman correlation coefficient (r).
We applied %2 technique to describe ratios of
genotypes and alleles frequencies in the ex-
amined genes and determined odds ratio (OR)
as a ratio of a probability that an event occurs
to a probability that it doesn't occur. A de-
pendence between examined qualitative signs
was determined as per contingency tables
(cross tabulation)'. We measured how strong
a correlation between signs was with Pear-
son's contingency coefficient (Ki). Discrep-
ancies between samplings were considered to
be authentic at p<0.05.

Results and discussion. Our research al-
lowed us to reveal that there was a significant
increase in TNF-a concentration in blood serum
of patients with UC in its active phase against
practically healthy people (3.38 (0.85-4.90) and
0.00 (0.00-0.00) pg/ml respectively; p = 0.02),
which was well in line with literature data
[6, 9, 11]. Values of the factor were higher
than average in 86.2% (62 people) patients
against reference values. Therefore, most pa-
tients with UC during the disease attack had
TNF-a anti-inflammatory cytokine content in
blood serum that was several times higher than
reference values and it proved that the nosology
involved an apparent immune-inflammatory
component.

Correlation analysis revealed a signifi-
cant strong direct correlation between TNF-a
contents in blood serum and UC attack
gravity (r=0.77; p =0.000), CAI (r=0.4;
p=0.04), EAI (r=0.31; p=0.01), and dura-
tion of erosive-ulcerative processes in the co-
lon (r=0.3; p=0.04). That is, TNF-o ade-
quately assesses prevalence and intensity of
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Figure 1. Frequency of detected allele variants
in TNF-a gene, -308G/A (rs1800629) region, among
examined healthy people and patients with UC.
Y-axis shows a number of patients given in %.
X-axis shows genotypes and alleles in 7NF-a
gene, (rs1800629) section

inflammation in the colon. Assessment of
TNF-a contents in blood serum can be ap-
plied to stratify UC attack gravity, determine
endoscopic activity, and to discuss therapy
adjustments as it was confirmed by some re-
searchers [8, 10, 11].

We examined what polymorphism geno-
types and alleles prevailed in region rs1800629
of TNF-o gene among patients with UC and
healthy people in Perm region and revealed
that GG genotype prevailed (Figure 1).

We didn't detect any authentic discrep-
ancies in frequency of protective allele G
(76.43% and 81.48% respectively; 2 = 1.16;
p=0.28; OR=0.74) and minor allele A
(23.57% and 18.52% respectively; 2 = 1.16;
p=0.28; OR =1.36) prevalence in TNF-o
gene, -308G/A region, in the examined groups,
which was consistent with other research
data [17, 18]. However, unfavorable homo-
zygote AA was significantly more frequently
detected among patients with UC than
among practically healthy people (5.71% and
1.23% respectively; %2 =2.35; p=0.04;
OR =4.85) (Figure 1). Therefore, if a person has
homozygote AA in TNF-a gene (rs1800629), it
can be considered a sign that he or she is ge-
netically predisposed to UC.

To perform comparative analysis of TNF-a
level and to assess functional significance that

! Shelud'ko V.S., Poluzhnaya M.Ya Theoretical aspects of medical statistics: a procedure and recommendations. — Perm,

2001.-36 p.
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Table 1

TNF-a level and frequency of allele variants occurrence for TNF-o gene in -308G/A
(rs1800629) region in patients with UC depending on attack gravity (AG) and EA degree

UC,n=170
Attack gravity (1-2) Attack gravity (3) o
Factor/genotype/alleles and [-1I degree EA; | and III-1V degree EA; ORO5%CT) p
m=37);%+m n=33); % +m

TNF-a, pg/ml 0.90 (0.20-2.55) 8.70 (7.10-12.00) — 0'%00
TNF-o GG. % 78.38+6.77 36.36+8.37 6.34 (2.21-18.24) | 0.001
308G/A GA. % 21.62+6.77 51.52+8.7 0.26 (0.09-0.73) | 0.001
AA. % 0+0 12.124+5.68 0.0 (0.00-0.00) 0.001
Alleles G-allele. % 89.19+£3.61 62.12+5.97 5.03 (12.07-12.21) | 0.000
A-allele. % 10.8143.61 37.88+£5.97 0.20 (0.08-0.48) | 0.000

Note: TNF-a is tumor necrosis factor alpha; OR is odd ratio, 95%CI is confidence interval (CI) for
OR, p is significance of discrepancies; AG (1, 2, 3) and EA (I, II, III, IV) are degrees of attack gravity

and endoscopic activity.
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Figure 2. Frequency of allele variants occurrence
in TNF-a -308G/A (rs1800629) in patients with UC
under various attack gravity and EA degree.
Y-axis shows number of patients given in %.
X-axis shows genotypes and alleles in TNF-a
(rs1800629)

gene TNF-a polymorphism in -308G/A region
had in UC development, we divided patients
with UC into two sub-groups taking into ac-
count attack gravity (AG) and EA degree as
per data obtained via sigmoidoscopy (SS) and
fiber colonoscopy (FCS). The first sub-group
(n=37) included patients suffering from UC
with mild and average attack, rare recurrences,
and with 1-2 degree EA. The second group
(n=33) was made up of patients with grave
continuous UC with frequent recurrences and
3—4 degree EA.

TNF-a levels in patients with UC who
had 3—4 degree EA were authentically higher
than in patients with 1-2 degree EA
(p = 0.0000) (Table 1). Assessment of TNF-a
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contents in blood serum in patients with UC
can be quite informative for determining
degree of EA and discussing adjustments to
therapy.

We assessed frequency of allele varia-
tions in 7NF-a-308G/A (rs1800629) under
different endoscopic activity and revealed
that major allele G and allele pair GG signifi-
cantly more frequently occurred among pa-
tients with mild or average attack and 1-2 de-
gree EA than among those who had 3—4 de-
gree EA and suffered from grave UC attack
(x2 =14.19; p=0.000; OR = 6.34). Minor or
mutant allele A, on the contrary, significantly
more frequently occurred among patients with
3—4 degree EA and grave UC attack, in
37.88% (x2=14.19; p=0.000; OR =0.20)
(Table 1, Figure 2).

Unfavorable homozygote AA was de-
tected in 12.12% patients with UC and high
EA and didn't occur in patients with low or
average EA (y2=14.11; p=0.001; OR=
=0.00) (Table 1, Figure 2). Consequently,
occurrence of mutant allele A and homozy-
gote AA in TNF-a-308G/A gene predict
grave recurrent UC course with proneness to
progress.

We examined dependences between ex-
amined qualitative signs with contingency
tables (cross tabulation) among patients with
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UC and found an apparent correlation be-
tween polymorphism of promoter region
-308G/A in TNF-a gene and an increase in
production of the same TNF-a factor, attack
gravity (K;=0.75; p=0.000 and K;=0.84;
p =0000 respectively), clinical and endo-
scopic activity indexes (K;=0.85; p=0.000
and K;=0.78; p=0.000 respectively) and a
length of damage areas in the colon as per
endoscopy data (K;=0.89; p=0.000). We
also revealed a strong dependence on C-reac-
tive protein contents (K;=0.73; p=0.000),
blood leukocytes (K;=0.59; p=0.000),
sedimentation rate (K;=0.67; p =0.000), and
a0y and ,-globulins (K;=0.46; p=0.017;
Ki=0.72; p=0.000; K;=0.61; p=0.000),
which are conventional laboratory markers of
an acute inflammation phase, and albumin
contents in blood (K; = 0.73; p = 0.000).

Therefore, this determined correlation
between polymorphism of promoter region -
308G/A in TNF-o gene and increased TNF-
a expression in blood of patients with UC
can make a contribution into immune-in-
flammatory syndrome activation among car-
riers; our results confirm data collected in
other research [11-13]. The revealed corre-
lation between polymorphism of this gene
and UC attack gravity, EAI, blood parame-
ters characteristic for an acute phase, as
well as occurrence of mutant allele A and
homozygote AA in patients with high EA
degree and grave exacerbations, can indi-
cate that there is a contribution made by
TNF-a gene polymorphism into predisposi-
tion to unfavorable UC course. We assume
this risk factor for grave UC course to be a
significant one (homozygotes as per a nor-
mal allele predict milder disease course),
OR 6.34 (CI 2.21-18.24).

We recommend to perform a preventive
examination in order to detect a significant
polymorph allele in 7TNF-a gene, -308G/A re-
gion (OR 5.03; CI 12.07-12.21); it will help
create additional examination and therapeutic
procedures for patients with UC as mutant
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allele occurrence results in 5 times higher risk
of graver disease course.

Conclusion. We detected higher TNF-a
contents in blood of patients with UC in its
acute phase against the control group. Concen-
tration of this cytokine was significantly
higher in patients with grave disease course,
frequent recurrences, and high EA degree; it
can be applied to stratify UC attack gravity
and to determine EA degree.

We examined distribution of genotypes
and alleles in -308G/A region of TNF-a gene,
rs1800629 position, among patients with UC
and health people living in Perm region and
revealed that GG genotype prevailed in them.
We didn't detect statistically significant dis-
crepancies in frequency of protective allele G
and minor allele A occurrence between the ex-
amined groups. Nevertheless, unfavorable ho-
mozygote AA significantly more frequently
occurred among patients with UC than among
healthy people. We can assume that if a person
carriers this homozygote, he or she is geneti-
cally predisposed to UC.

Besides, as we assessed frequency of al-
lele variations occurrence in TNF-o gene un-
der different UC attack gravity and endoscopic
activity, we detected mutant allele A and unfa-
vorable homozygote AA to be correlated to
grave and progressing UC course.

Consequently, a risk related to unfavor-
able UC course with frequent recurrence and
progressing is associated with carrying mutant
allele A of TNF-a -308G/A gene. Given that, a
genetic examination can be recommended
when UC is diagnosed for the first time; this
genetic examination should involve determin-
ing polymorphism of 7NF-a -308G/A gene in
order to assess risks of unfavorable disease
course and to work out individual therapeutic
and prevention procedures.
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