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Gilbert's syndrome is a widely spread multi-factor pathology which is to a great extent genetically determined. Its ba-

sic etiological factor is lower activity of a liver enzyme, UDP-glucuronosyltransferase A1, caused by mutations in UGT1A1 
gene. Functional disorders in the liver cause dyspepsia and concurrent acute and chronic diseases in the digestive system. 
The research goal was to substantiate the necessity and possibility to conduct mass examinations of population with molecu-
lar and genetic analysis of UGT1A1 gene in order to reveal Gilbert's syndrome. The authors performed molecular and ge-
netic examination of UGT1A1 gene rs8175347 marker in 132 people living in Kemerovo region (population sampling) as 
well as in 71 patients who were supposed to have Gilbert's syndrome (clinical sampling).  

Frequency of *28/*28 mutant genotype of UGT1A1 gene associated with Gilbert's syndrome amounted to 13.6 % in the 
population sampling and it is quite consistent with previously published data. Therefore, a considerable rate of population 
includes people with potential or already revealed Gilbert's syndrome. Age structure of patients in the clinical group with 
*28/*28 genotype revealed there was a wide spread of an age at which the diseases was first detected due to its apparent 
manifestation; age varied from 4 to 71 years with its modal value being equal to 15 years. Basing on the obtained data, it is 
suggested to implement mass examinations aimed at revealing Gilbert's syndrome at its prenosological stage; such examina-
tions can be based on molecular-genetic technologies. When children aged 7-10 are comprehensively examined, they can 
also undergo genetic diagnostics aimed at revealing any mutations in UGT1A1 gene. Obtained genetic data can be taken 
into account by medical personnel with relevant medical specializations when they determine strategies aimed at preventing 
and curing Gilbert's syndrome.  
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 Gilbert's syndrome (GS) is the most fre-

quent type of genetically determined pigmen-
tary hepatosis. Icteritiousness of skin, sclera, 
and mucous tunics is its typical external evi-
dence. The disease can also lead to various 
dyspeptic occurrences and asthenovegetative 
syndrome. Symptoms of the pathology are 
usually caused by physical overstrain or infec-
tious diseases, and they can appear after star-
vation or low-calorie diet as well as after tak-
ing certain medications [1, 2]. Increased 
bilirubin concentration in blood is a basic 
laboratory parameter; it occurs primarily due 

to an indirect fraction. Both physical and bio-
chemical indicators of the disease are variable, 
therefore they can't be considered reliable and 
sufficient to put a diagnosis, especially when it 
comes to children who haven't reached adoles-
cence [3].  

Basic GS signs are transitory and aren't 
considered to directly lead to grave damage 
to the liver. But still GS is often accompa-
nied with other gastrointestinal tract diseases 
[4], and cholelithiasis can be a probable re-
mote outcome of the syndrome in some pa-
tients [5, 6]. This trend becomes even more 
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apparent in case of any concomitant diseases. 
Thus, when GS is combined with sickle-cell 
anemia, it makes cholelithiasis much more 
probable [7, 8]. Gilbert's syndrome in infants 
with hemolytic states causes much greater 
risks of complications and death in the neo-
natal period [2]. 

Biochemical and genetic basics of GS are 
now well-established. Lower activity of UDP-
glucuronosyltransferase A1 in case of the dis-
ease is determined either by changes in rele-
vant UGT1A1 gene expression or by structural 
modifications in the enzyme itself. In the first 
case there is usually a change in number of 
dinucleotide repeats TA in the gene promoter 
section  (rs8175347 polymorph marker). Thus, 
if a "wild type" allele *1 is characterized with 
six tandem repeats TА, then in case of GS-
related mutations their number increases up to 7 
(allele *28) or 8 (allele *37). Another variation 
in the promoter section is characterized with 
fewer repeats TA, usually 5 (allele *36) and 
leads to increased UGT1A1 activity without 
any pathological signs [9, 10]. It was detected 
that genotype *1/*28 carriers and especially 
*28/*28 carriers tended to have on average 
higher bilirubin concentrations in their blood 
serum than homozygotes *1/*1 [11–13].   

There are very scarce data on UGT1A1 
genetic polymorphism as well as on its 
physiological and biochemical signs in popu-
lation in Russia [14, 15]. Besides, Gilbert's 
syndrome frequency is unknown and there are 
no data on how many people or what specific 
population groups run risks of this pathology. 
It makes additional population-genetic re-
search on UGT1A1 truly vital.  

This research can be considered relevant 
and practically significant as there is a neces-
sity to work out efficient medical and diagnos-
tic algorithms aimed at detecting multi-factor 
pathologies, such as Gilbert's syndrome, on the 
basis of the latest achievements in genetics and 
allied sciences. 

Our research goal was to substantiate the 
necessity and possibility to perform mass 
health examinations among country population 
aimed at detecting Gilbert's syndrome via mo-
lecular and genetic analysis of UGT1A1 gene.  

Data and methods. We performed our 
examinations on two groups of people living 
in Kemerovo region; all the examined people 
were Caucasians (predominantly Russians). 
The population group was made up of person-
nel and patients who underwent a prophylactic 
medical examination at Kemerovo regional 
clinical hospital, both sexes (68 females and 
64 males), the data are given in the Table. We 
didn't take the examined people's health into 
account. This sampling was applied to perform 
population-genetic analysis of rs8175347 po-
lymorphic marker in UGT1A1 gene.  

T a b l e  
Characteristics of the examined groups 

Age, years 
Group n М ± S.E. Me Mo min-

max 
Population 132 36.4±0.61 36 38 23–51
Clinical 71 34.3±2.30 30 15 4–71 

Note: n is a group volume; M is a simple 
mean; S.E. is a standard error of the mean; Ме is 
median; Мо is mode; min-max are variation limits.  

 
The clinical sampling included patients 

who were treated at Kemerovo regional clinical 
hospital (38 females and 33 males) and had 
been previously sent to a medical-genetic con-
sultation to have a medical-genetic examination 
in relation to supposed Gilbert's syndrome. 
Polymorph section rs8175347 in UGT1A1 gene 
was analyzed in all patients and a conclusion on 
homozygosity as per a mutant allele *28 was 
made; it confirmed a preliminary diagnosis was 
correct. This group allowed to examine certain 
age aspects related to GS manifestations and 
detection. 

Venous blood samples were taken from all 
the examined people in an in-patient depart-
ment and EDTA was applied as an anticoagu-
lant. DNA was extracted out of whole blood on 
"K-Sorb" columns produced by "Syntol" com-
pany according to the manufacturer's instruc-
tions. PCR-amplification of polymorph section 
rs8175347 in UGT1A1 gene was performed 
with a commercial reagent kit manufactured by 
"Litech" LLC. We detected allele*1 (a wild 
type, 6 ТА-repeats in a promoter section of 
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UGT1A gene) and *28 (mutation, 7 ТА-repeats). 
To detect PCR results, we applied horizontal 
electrophoresis of amplification products in 3% 
agarose gel with ethidium bromide used as a 
colorant. 

We statistically analyzed initial data and 
calculated basic selective parameters for 
quantitative variables. Frequencies of marker 
rs8175347 alleles and genotypes in UGT1A1 
gene were calculated as fractions of their 
overall number in a sampling. Qualitative 
variables distributions were compared with χ² 
criterion in "STATISTICA 6.0". A discrepancy 
was considered to be authentic at p<0.05.  

Results and discussion. When discussing 
genetic factors that cause GS risks, we should 
first of all assess prevalence of mutations in 
UGT1A1 gene which are associated with the 
pathology. *1/*1 (47.0%) prevailed in the ex-
amined population group that included Cauca-
sians living in Kemerovo region (Table 2). Fre-
quency of minor allele *28 associated with a 
pathologic state amounted to 33.3%. A fraction 
that belonged to the rarest genotype *28/*28 
associated with Gilbert's syndrome was equal to 
13.6%. The established ratio of the genotypes 
didn't have any authentic discrepancies from the 
expected one in accordance with Hardy-
Weinberg equilibrium  (χ² = 0.674; p = 0.714). 
It proves there is no apparent deadaptation in 
any genotype and a selection against this geno-
type in the examined population. 

T a b l e  2  
Population and genetic peculiarities of marker 

rs8175347 in UGT1A1 gene in different 
Caucasian ethnic groups 
UGT1A1 genotypes 

(rs8175347), % Ethnic 
group *1/*1 *1/*28 *28/*28 

Allele  
frequency 

*28, % 
Source

Russians 47.0 39.4 13.6  
33.3 

Own 
data 

Russians 40.4 50.0 9.6 34.6 [14] 
Russians 42.4 51.7 5.9 31.8 [15] 
Croats 39.9 49.8 10.2 35.1 [16] 
Italians 43.9 39.8 16.3 36.2 [17] 
Dutch 44.2 43.7 11.9 33.7 [18] 
Spaniards 40.0 51.0 9.0 34.5 [19] 
Caucasians 
in the USA 46.6 43.1 10.0 31.6 [20] 

Pathologic genotype frequency which we 
detected is rather high and it requires further 
confirmation based on other independent re-
search. Data on population and genetic peculi-
arities of UGT1A1 gene in population in Rus-
sia are scarce. Recently some research results 
have been published on UGT1A1 polymorphism 
in a sampling which included people living in 
the south of Russia (Rostov-on-Don) [14].  
According to the obtained results, *28/*28 
genotype fraction amounted to 9.6%, and al-
lele *28 frequency was even higher than we 
detected in our research. We should also note 
that this examined sampling, strictly speaking, 
can't be considered a population one as it was 
made up of oncologic patients who suffered 
from colorectal cancer. In other research, 
Shatalova E.G. et al. [15] detected frequency 
of rs8175347 alleles and genotypes in healthy 
Russian females. Frequency of *28/*28 homo-
zygotes amounted to 5.9% only, and a fraction 
of *28 allele was equal to 31.8%. 

We analyzed some other works that fo-
cused on examining UGT1A1 polymorphism; 
according to them, a fraction of a clinically 
significant allele *28 usually exceeds 30% but 
doesn't reach 37% among Caucasians [16–20]. 
It corresponds to a homozygote genotype 
*28/*28 frequency being, as a rule, about 10% 
or a bit higher. Such frequency of a minor al-
lele is close to its critical value when fractions 
of homozygotes *1/*1 and heterozygotes are 
practically the same. Therefore there was a 
common regularity detected in different exam-
ined groups, that is, comparable frequencies of 
two genotypes, *1/*1 и *1/*28, usually with 
insignificant prevalence of *1/*1 variant. 

We can conclude that our data in general 
are consistent with results obtained in previ-
ous research. A fraction of potential or al-
ready detected patients with Gilbert's syn-
drome among Caucasians who are carriers of 
UGT1A1 *28/*28 genotype usually exceeds 10%.  

High frequency of homozygote UGT1A1 
mutation carriers detected in various research 
requires developing and implementing specific 
algorithms into medical practices that will al-
low to perform mass health examinations in 
order to detect population groups that run ele-
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vated GS risks; such algorithms should be 
based on high-precision pathology markers. As 
it was stated previously, Gilbert's syndrome 
symptoms usually become apparent when ado-
lescence begins and vary significantly in dif-
ferent patients depending on specific combina-
tions of external influences. In such a situation 
conventional diagnostic techniques turn out to 
lack precision and make for a longer period 
during which the disease is diagnosed.  

But at the same time, all the contemporary 
knowledge on Gilbert's syndrome etiology and 
a role played by mutations in UGT1A1 gene 
allow to propose a reliable algorithm for GS 
diagnostics based on molecular and genetic ap-
proaches. Timely detection of mutant *28/*28 
genotype carriers, ideally as early as at the 
prenosological stage already, enables adjusting 
a life style which a patient pursues in order to 
prevent the pathology from its manifestation or 
making possible harm to a patient's health as 
minimal as its only possible. 

To determine an optimal age at which a di-
agnostic examination should be accomplished, 
we studied the sampling that comprised  pa-
tients with GS with the diagnoses being given 
on the basis of clinical manifestations and de-
tection of *28/*28 UGT1A1 genotype (Figure). 

 
Figure. Age distribution of the examined  

patients suffering from GS  

 An age at which GS was diagnosed for 
the first time can vary significantly, starting 
from 4 and up to 71 (Table). But at the same 
time, more than 30% of the examined patients 

were people younger than 20, and a modal age 
as per the clinical sampling amounted to 15. It 
is consistent with previously published obser-
vations, according to which basic GS manifes-
tations usually appear when pubescence starts  
[3, 21]. A fraction of patients in older age groups 
was slightly lower. The second peak related to 
GS diagnosis was detected among people older 
than 50 which can be caused by a decrease in 
body functional reserves at an older age and 
combined effects produced by pathogenic fac-
tors which appeared in previous years.  

Obviously, there are people with GS being 
diagnosed for the first time in all age groups. 
The disease manifestations are known to be as-
sociated with an individual combination of 
pathogenic factors, peculiarities of a body, life-
style, diet, etc., and they are un predictable in 
terms of the ontogenetic aspect [1–3]. Never-
theless, we can assume that an inherited de-
crease in UGT1A1 function in most cases will 
sooner or later become apparent due to impacts 
exerted by either endogenous or exogenous fac-
tors. Besides, we can also assume there are in-
dividuals in a population with various manifes-
tations of the pathology caused by *28/*28 
UGT1A1 genotype carrying who haven't ever 
applied to a medical organization. 

As it was mentioned above, when GS is 
diagnosed too late and there is no relevant 
therapy, it can cause elevated health risks for 
a patient [5–8, 21]. In our opinion, an age be-
fore pubescence starts is an optimal one at 
which GS should be detected as any symp-
toms of the pathology are usually absent thus 
early. Such  check-ups can be performed dur-
ing regular mass health examinations among 
school children.  

According to the Order issued by the RF 
Public Healthcare Ministry "On a procedure 
for medical examinations of minors including 
those performed before entering an educa-
tional establishment and during studies"1 mi-
nors are to be examined on a regular basis at 
a certain age. Schoolchildren usually undergo 

__________________________ 
 
1 On a procedure for medical examinations of minors including those performed before entering an educational estab-

lishment and during studies: The Order by the RF Public Healthcare Ministry issued on December 21, 2012 No. 134bn [Web-
source] // Garant: information and legal database. – URL: https://www.garant.ru/products/ipo/prime/doc/70255102/ (date of 
visit February 14, 2019). 
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a comprehensive medical examination at 7, 10, 
as well as 14, 15, 16, and 17 years. Notably, 
the existing system of medical examinations 
for minors doesn't include a consultation and 
examination by a gastroenterologist; given 
that, GS can be detected only when its first 
symptoms become apparent and a patient starts 
to complain about health. 

A child usually starts school at 7 and addi-
tional risk factors that can cause GS appear at 
this moment. They are physical and psycho-
emotional strain and organized meals at a school. 
Before a child starts school, his or her parents 
usually can control the timetable, a child's diet 
and how regularly he or she eats, but when a 
child goes to school, the task becomes rather 
complicated. Children undergo preventive medi-
cal examinations at 7 and 10 and visit some 
medical specialists during them. They also have 
their blood analyzed; it could be an optimal mo-
ment to diagnose GS via examining UGT1A1 
gene mutations. Small aliquots of whole blood 
could be a DNA source. 

A methodical part in a molecular-genetic 
examination can be implemented on the basis 
of the previously described approaches with a 
domestic instrumental base and test-systems so 
that requirements related to replacing imports 
of medical materials and equipment are met. 
A diagnostic procedure is going to be cheap 
and easy to perform thus being available for 
mass application [22].  

Mass genetic examinations aimed at detect-
ing Gilbert's syndrome will allow to divide all 
people into 2 groups. *1/*1 и *1/*28 genotypes 
carriers will be assigned into "conditional stan-
dard"; *28/*28 genotype carriers, into "a risk 
group as per Gilbert's syndrome". A "standard" 
can be only "conditional" as we can't completely 
exclude other, rarer mutations among people 
from this group; these mutations can appear in 
UGT1A1 gene sections which haven't been ex-
amined so far and they can also lead to GS 
symptoms occurrence. But still, there are too few 
such people as it was detected in previous re-
search on various ethnic groups [11, 20].  

People from "risk group as pert Gilbert's 
syndrome" should be observed thoroughly by 
a gastroenterologist and their genetic data 

should be included into their overall case his-
tory. As genetic diagnostics is supposed to be 
performed among children, most of them can 
have no apparent GS signs. And public health-
care specialists should first of all communicate 
health risks to potential patients and perform 
efficient activities aimed at preventing any GS 
manifestations. It primarily concerns making 
children have responsible attitudes towards 
their lifestyle and diet. It is necessary to ex-
clude factors that stimulate the pathology de-
velopment; such factors include nervous and 
physical strain, acute chills, abundant low-
calorie, spicy, or fried food in a diet as well as 
starvation or irregular meals etc. 

Specific medical activities chosen for each 
individual patient will depend on peculiarities 
related to the pathology manifestations. Apart 
from relevant therapeutic measures, a physician 
should thoroughly analyze reasons that caused 
the disease manifestations in order to eliminate 
them completely. Obviously, knowledge on ge-
netic predisposition to Gilbert's syndrome, pre-
ventive activities and timely relevant therapy 
can lead to a substantial improvement in life 
quality for most people from the risk group.  

Conclusion. We conducted population-
genetic research on rs8175347 marker in 
UGT1A1 gene among people living in Ke-
merovo region; the research revealed high fre-
quency of *28/*28 mutant genotype which was 
associated with Gilbert's syndrome (13.6%). 
Obviously, a significant share of the popula-
tion are potential patients or people with already 
diagnosed GS. It requires immediate measures 
to be taken to provide early detection of people 
with GS among those who run genetic risks 
and to implement prophylaxis and therapeutic 
activities in order to prevent the disease mani-
festations  in them.  

We proposed an algorithm for mass 
health examinations aimed at detecting GS at 
its prenosological stage; such examinations 
can be based on molecular-genetic technolo-
gies. When children aged 7 or 10 undergo 
their obligatory comprehensive medical ex-
amination as it is fixed in the existing regula-
tory documents, they can additionally have 
UGT1A1 mutations diagnosed in them. To do 
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that, medical experts can use laboratory equip-
ment and test-systems produced in Russia, 
and it will allow to accomplish mass health 
examinations among children in a shortest 
period of time. 

All obtained results can be taken into ac-
count by relevant medical specialists so that 
they can determine further necessary actions 
aimed at preventing and curing Gilbert's syn-
drome. Correct determination or necessary 
adjustment of a lifestyle, behavior, and diet 
will allow to significantly improve life quality 
for those people who have genetic predisposi-
tion to GS. 

The suggested algorithm is a feasible 
translation medicine model. The same proce-
dure can be applied in relation to other multi-
factor diseases with well-known genetic com-
ponent and significant genetic predisposition. 
Ideally, such activities should underlie a future 
system of personified medicine which focuses 
on individual genetic and physiological pecu-
liarities of a particular patient.  

 
Funding. The research was not granted any 

financial support. 
Conflict of interests. The authors state there 

is no any conflict of interests.  
 

References 
1. Strassburg C.P. Hyperbilirubinemia syndromes (Gilbert-Meulengracht, Crigler-Najjar, Dubin-

Johnson, and Rotor syndrome). Best Practice & Research Clinical Gastroenterology, 2010, vol. 24, 
pp. 555–571.  

2. Memon N. Inherited disorders of bilirubin clearance. Pediatr Research, 2016, vol. 79, no. 3, 
pp. 378–386.  

3. Zakharova I., Pykov M., Kaloeva Z., Kataeva L., Shishkina S., Berezhnaya I. [et al.]. Gilberts syn-
drome in children: contemporary diagnostic potentialities. Pediatricheskaya farmakologiya, 2011, vol. 8, 
no. 4, pp. 101–104 (in Russian). 

4. Dubrovina G.M., Botvin'ev O.K., Kolotilina A.I. Combination of Gilbert's syndrome and gastroin-
testinal diseases. Russian Journal of Gastroenterology, Hepatology, Coloproctology, 2014, no. 3, pp. 13–21 
(in Russian).  

5. Buch S., Schafmayer C., Völzke H., Seeger M., Miquel J.F., Sookoian S.C. [et al.]. Loci from 
a genome-wide analyses of bilirubin levels are associated with gallstone risk and composition. Gastroen-
terology, 2010, vol. 139, no. 6, pp. 1942–1951. 

6.  Tsezou A., Tzetis M., Giannatou E., Spanos I., Roma E., Fretzayas A. [et al.]. Gilbert syndrome 
as a predisposing factor for cholelithiasis risk in the Greek adult population. Genet. Test. Mol. Bio-
markers, 2009, vol. 13, no. 1, pp. 143–146. 

7. Carpenter S.L., Lieff S., Howard T.A., Eggleston B., Ware R.E. UGT1A1 promoter polymor-
phisms and the development of hyperbilirubinemia and gallbladder disease in children with sickle cell 
anemia. American Journal of Hematology, 2008, vol. 83, no. 10, pp. 800–803. 

8. Chaouch L., Talbi E., Moumni I., Chaabene A.B., Kalai M., Chaouachi D. [et al.]. Early compli-
cation in sickle cell anemia children due to A(TA)nTAA polymorphism at the promoter of UGT1A1 
gene. Disease Markers, 2013, vol. 35, no. 2, pp. 67–72. 

9. Matsui K., Maruo Y., Sato H., Takeuchi Y. Combined effect of regulatory polymorphisms on 
transcription of UGT1A1 as a cause of Gilbert syndrome. BMC Gastroenterology, 2010, vol. 10, no. 57. 
DOI: 10.1186/1471-230X-10-57 

10. Premawardhena A., Fisher C.A., Liu Y.T., Verma I.C.,  De Silva S.,  Arambepola M. [et al.]. 
The global distribution of length polymorphisms of the promoters of the glucuronosyltransferase 1 gene 
(UGT1A1): hematologic and evolutionary implications. Blood Cells, Molecules and Diseases, 2003, 
vol. 31, pp. 98–101. 

11. Johnson A.D., Kavousi M., Smith A.V., Chen M.H., Dehghan A., Aspelund T. [et al.]. Ge-
nome-wide association meta-analysis for total serum bilirubin levels. Human Molecular Genetics, 2009, 
vol. 18, no. 14, pp. 2700–2710. 

12. Kang T., Kim H., Ju H., Kim J., Jeon Y., Lee H. [et al.]. Genome-wide association of serum 
bilirubin levels in Korean population. Human Molecular Genetics, 2010, vol. 19, no. 18, pp. 3672–3678.  



UGT1A1 gene mutation as a marker indicating there is a high risk of Gilbert's syndrome…    

ISSN (Print) 2308-1155    ISSN (Online) 2308-1163    ISSN (Eng-online) 2542-2308 129

13. Hong A.L., Huo D., Kim H.J., Niu Q., Fackenthal D.L., Cummings S.A. [et al.]. UDP-Glucuro-
nosyltransferase 1A1 gene polymorphisms and total bilirubin levels in an ethnically diverse cohort of 
women. Drug Metabolism & Disposition, 2007, vol. 35, no. 8, pp. 1254–1261.  

14. Timoshkina N.N., Bogomolova O.A., Zhuzhelenko I.A., Kabanov S.N., Kalabanova E.A., Mi-
tashok I.S. [et al.]. Study of polymorphisms of UGT1A1 and DPYD genes in chemotherapy for colorec-
tal cancer. Siberian Journal of Oncology, 2018, vol. 17, no. 6, pp. 49–56 (in Russian). 

15. Shatalova E.G., Loginov V.I., Braga E.A., Kazubskaia T.P., Sudomoina M.A., Blanchard R.L., 
Favorova O.O. Association of polymorphisms in SULT1A1 and UGT1A1 genes with breast cancer risk 
and phenotypes in Russian women. Mol. Biol., 2006, vol. 40, no. 2, pp. 228–234.  

16. Marinkovic N., Pasalic D., Grskovic B., Ferencak G., Honović L., Rukavina A.S. Genotype 
frequencies of UDP-Glucuronosyltransferase 1A1 promoter gene polymorphism in the population of 
healthy Croatian pre-scholars. Collegium Antropologicum, 2008, vol. 32, no. 3, pp. 725–729. 

17. Biondi M.L., Turri O., Dilillo D., Stival G.,  Guagnellini E. Contribution of the TATA-box 
genotype (Gilbert syndrome) to serum bilirubin concentrations in the Italian population. Clinical Chemis-
try, 1999, vol. 45, no. 6, pp. 897–898. 

18. Te Morsche R.H., Zusterzeel P.L., Raijmakers M.T., Roes E.M., Steegers E.A., Peters W.H. 
Polymorphism in the promoter region of the bilirubin UDP-glucuronosyltransferase (Gilbert's syndrome) 
in healthy Dutch subjects. Hepatology, 2001, vol. 33, no. 3, pp. 765. 

19. Salazara J.M.F., Sevilla Á.R., Del Río Conde E., Bastús M.B. Distribución del genotipo 
A(TA)7TAA asociado al síndrome de Gilbert en la población española. Med. Clin. (Barcelona), 2000, 
vol. 115, pp. 540–541.  

20. Girard H., Butler L.M., Villeneuve L., Millikan R.C., Sinha R., Sandler R.S., Guillemette C. 
UGT1A1 and UGT1A9 functional variants, meat intake, and colon cancer, among Caucasians and Afri-
can Americans. Mutation Research, 2008, vol. 644, no. 1–2, pp. 56–63.  

21. Botvinyev O.K., Dubrovina G.M., Kolotilina A.I. Pathology of different portions of the gastroin-
testinal tract in children with Gilbert’s syndrome. Ros. Vestn. Perinatol. Pediat., 2015, no. 3, pp. 104–107 
(in Russian).   

22. Volkov A.N., Khabieva S.M., Smirnova E.Yu. The genetic diagnostics of mutations UGT1A1 in 
practice of modern medicine. Russian Clinical Laboratory Diagnostics, 2018, vol. 63, no. 3, pp. 186–192.    

 
 

Volkov A.N., Tsurkan E.V. UGT1A1 gene mutation as a marker indicating there is a high risk of 
Gilbert's syndrome: theoretical and applied aspects. Health Risk Analysis, 2019, no. 2, pp. 123–129. 
DOI: 10.21668/health.risk/2019.2.14.eng   

 
 
Received: 19.02.2019 
Accepted: 25.05.2019 
Published: 30.06.2019 
 

 




