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OBJECTIVE — to create a model for choosing the most effective method of surgical treatment of obesity.

MATERIALS AND METHODS. The study was conducted at the Department of General Surgery No 2, Bogomolets
National Medical University. The study group included 53 patients who consented to the bariatric procedure. The
control group consisted of 59 patients. The study group underwent bariatric interventions: laparoscopic gastric
bypass (37.7 %), laparoscopic sleeve gastrectomy (32.2 %), and 30.1 % underwent the installation of an intragas-
tric balloon, followed by gastric bypass and outcome assessment after 12 months. The control group received
conservative treatment for obesity. All patients underwent routine general clinical examinations, genotyping via
the Fast Real-Time PCR System in TagMan medium, and stool analysis using polymerase chain reaction to deter-
mine the parameters of the intestinal microbiome.

REsuLrs. Statistical data processing showed that the chance of achieving an optimal outcome is highest in
patients with a detected SNP MC4R, an unsatisfactory initial intestinal microbiota pattern, and an extensive fam-
ily history of obesity, as well as those who underwent laparoscopic gastric bypass.

ConcLusions. Laparoscopic gastric bypass is the preferred surgical technique for obesity treatment, yielding an

optimal outcome. The presence of an unsatisfactory initial intestinal microbiota pattern, the detection of SNP
MCAR polymorphism, and a family history of obesity influence the effectiveness of surgical treatment. The chance

of achieving an optimal outcome is 3.6 times higher in patients with a detected SNP MC4R polymorphism.
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Obesity is characterized by an excessive accumula-
tion of adipose tissue in the human body, leading to
the occurrence of many comorbidities and a decline
in quality of life. Obesity increases the risk of diabetes,
metabolic syndrome, arterial hypertension, ischemic
heart disease, and acute cerebrovascular accidents.
Obesity is associated with gallstone disease, colorec-
tal cancer, non-alcoholic fatty liver disease, hiatal her-
nia, osteoarthritis, etc. Consequently, enhancing the
effectiveness of obesity treatment is relevant.
Bariatric surgery is becoming more prevalent
globally as an effective and safe treatment option for
obesity. The IFSO 8th Global Registry Report [5]
indicates that, in 2023, there were 480,970 bariatric
operations performed worldwide. The most common
metabolic interventions included sleeve gastrectomy
(60.4 %), Roux-en-Y gastric bypass (29.5 %), mini-
gastric bypass (4.3 %), and other operations (5.8 %).
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Some scientific studies evaluated changes in the in-
testinal microbiota of individuals depending on their
body weight and response [12] to bariatric interven-
tions. The reseachers also noted a correlation between
obesity and polymorphisms in specific genes.

Jianhua Zhao et al. used a global population
gene study (GWAS) to analyze the genetic ma-
terial of 2,760 individuals with class IIT obesity,
revealing polymorphisms in FTO, TMEM1S,
NRXN3, MC4R, SEC16B, GNPDA2, TNNI3K,
QPCTL, and BDNF in 1,697 (61.4 %) of the indi-
viduals, indicating a relationship between obesity
and the human genome [15]. S.Z. Lutz et al. de-
termined the correlation between the presence of
the HSD11B1 gene (responsible for encoding the
activator of 11B-hydroxysteroid dehydrogenase,
a regulator of cellular fatty acid metabolism) in
the genome of obesity-associated single-nucleotide
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polymorphisms (SNPs) rs2235543, rs12565406, and
4844880 and non-alcoholic fatty liver disease in
obese individuals [ 11]. M. Bandstein et al. identified
seven single-nucleotide polymorphisms (PTBP2,
NUDT3, TFAP2B, ZNF608, MAP2KS5, GNPDA2,
and MTCH2) associated with obesity in 238 pa-
tients undergoing laparoscopic gastric bypass. They
discovered that patients who had any of the single-
nucleotide polymorphisms had an 11 % greater per-
centage of excess weight loss (EWL) compared to
those lacking these SNPs in all genomes [3].

Consequently, there exists a correlation between
obesity, regardless of gender and race, and changes in
intestinal microbiota patterns, as well as gene poly-
morphisms, namely SNP rs571312 of the MC4R
gene and SNP 153810291 of the TMEM 160 gene.

Currently, a significant challenge in bariatric sur-
gery is the creation of a decision-making model that
enables the selection of the most successful surgical
approach for obesity treatment in each case based
on specific criteria.

OBJECTIVE — to create a model for identifying the
most effective method for the surgical treatment of
obesity based on the analysis of intestinal micro-
biome parameters and genetic markers associated
with obesity.

Materials and methods

The monocentric prospective observational cohort
study was conducted at the Department of General
Surgery No 2, Bogomolets National Medical Uni-
versity.

The study included 112 patients (see Table 1
for their clinical characteristics). All patients met
the IFSO criteria and required surgical treatment:
BMI >35 kg/m? regardless of comorbidities or
BMI 30.00-34.99 kg/m? with comorbid condi-
tions. All patients in the study were offered surgical
treatment. The study group included 53 patients

Table 1. Clinical characteristics of study patients
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who consented to bariatric surgery. The control
group consisted of 59 patients who refused surgi-
cal treatment and instead received conservative
therapy. The findings were evaluated one year after
the start of treatment. The study group underwent
the following bariatric interventions: laparoscopic
gastric bypass — 20 patients (37.7 %), laparoscopic
sleeve gastrectomy — 17 patients (32.2 %), and 16
patients (30.1 %) with super-obesity who under-
went two-stage surgical treatment, namely the in-
stallation of an intragastric balloon for 6 months as
the first stage of the two-stage treatment, followed
by gastric bypass within 14 days after balloon re-
moval and outcome assessment 12 months after
the two-stage treatment initiation [1]. The con-
trol group consisted of 59 obese patients who were
treated conservatively, including diet therapy, psy-
chological support sessions, lifestyle adjustments,
and moderate physical activity.

At the beginning of treatment, both groups were
prescribed anthropometric assessments, standard
general clinical evaluations, genotyping via the Al-
lelic Discrimination system using the Fast Real-
Time PCR System (Applied Biosystems™, Life
Technologies, USA) in TagMan media, and stool
analysis by PCR to determine quantitative and
qualitative indicators of the intestinal microbiome.

The assessment of treatment effectiveness was con-
ducted using the following multifactorial criteria:

1) Percentage of EWL. The American Society for
Metabolic and Bariatric Surgery defines effective
surgical treatment of obesity as achieving a EWL of
no less than 50 % within 12 months postoperatively.

2) The intestinal microbiota patterns, specifically
the Firmicutes/Bacterioidetes ratio (FBR) and Bac-
terioidetes/Faecalibacterium ratio (BFaR), represent
the ratios of the dominant families of microorganisms
that colonize the intestinal mucosa. The average nor-
mal values for the indicated colonies in Europe are
1-5 for FBR and 0.01-100.0 for BFaR [8].

Indicator All patients (n=112) Study group (n=>53) Control group (n=>59) P
Age, years 48.2+9.2 (27-68) 47.7%9.1 (23-68) 48.9+9.5(29-67) 0.286*
Body mass, kg 144.8+15.7 (110.1-210.2) 148.0+184 (110.1-210.2) 141.8+12.2(117.2-172.2)  0.085*
Height, cm 166+ 13 (150—188) 165+12 (152-188) 166 =13 (150—-185) 0.818
Initial BMI, kg/m? 45.1+6.1(35.2-75.3) 48.6+7.4(35.2-75.3) 41.6+3.1 (35.5-50.5) 0.256*
Ideal body mass, kg 62.2£7.2 (51.5-74.5) 62.6 7.1 (52.8-73.3) 61.2+£6.8 (51.1-74.5) 0.362*
Excess weight, kg 100.2+19.0 (65.9-144.6) 101.5+22.3 (70.5—144.6) 99.8+18.5 (62.3-132.7) 0.321*
Note. A comparison of data between the study and control groups.

*In one or both groups, the data distribution differed from normal; the analysis was performed using the Wilcoxon T-test.
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3) The presence or absence of genetic markers as-
sociated with obesity includes polymorphisms SNP
rs571312 of the MC4R gene and SNP rs3810291 of
the TMEM160 gene.

4) Comorbidity of diabetes.

5) Patient age.

6) Patient gender.

7) Family history of obesity.

8) Bad habits (alcohol, smoking).

Results

The average BMI of patients in the study group
before surgery was 48.6 £ 20.1 kg/m?2. The average
BMI among patients in the control group before
treatment was 43.6+16.0 kg/m? After surgery,
the average BMI in the study group decreased to
29.5+5.4 kg/m?, while in patients in the control
group, it was 40.2 + 13.8 kg/m? (Table 2).

The study group exhibited an average EWL of
59.21 % £ 23 % after 12 months of observation. The
maximum EWL observed in the study group was
77.2 %, while the minimum EWL was 49.9%. The
control group exhibited a significantly lower aver-
age EWL of 9.92% £7.25%. The EWL range in
the control group was 19.45 % to 2.2 %. The aver-
age EWL in patients undergoing bariatric surgery
with various techniques differed. Patients who
underwent gastric bypass using the Roux tech-
nique demonstrated the highest average EWL, at
69.71%+20.0%. In contrast, those who under-
went sleeve gastrectomy had an average EWL
of 51.57% £5.9%, while patients after two-stage
surgical treatment achieved an average EWL of
51.7% £792%.

Analysis of the FBR and BFaR in the study
group revealed an average FBR of 94.5 before sur-
gical treatment. Only three patients in this group
(5.67%) had FBR values within the reference
range before treatment. The average BFaR in the

study group was 1708.5, with a significant range of
minimum and maximum values, specifically 50000
and 0.0003, respectively. Before surgical treatment,
BFaR was within reference values for two patients
(3.77%).

The intestinal FBR in the control group was
52.5+91.1 on average before treatment. Two pa-
tients in this group (3.38 %) had average FBRs that
varied within the reference values before treatment
initiation. The average BFaR before treatment was
579.1. Reference values of BFaR before treatment
were not detected.

Analysis of intestinal microbiota patterns re-
vealed the following changes 12 months after sur-
gery. The average FBR after surgical intervention for
obesity was 2.84 + 6.4, with a range of maximum and
minimum values of 7.19 and 0.79, respectively. The
indicators attained reference values in 50 patients
(94.33 % of the cohort). Three patients (5.67 %) ex-
hibited no positive changes in FBR indicators, re-
sulting in insufficient effectiveness of surgical treat-
ment, with an average EWL of 49.52 % +0.6. The
average BFaR indicator in patients under treatment
after 12 months was 58.4, with the maximum and
minimum values recorded at 121 and 0.256, respec-
tively. In 49 patients (92.4 % of the cohort), the
indicators attained reference values. Four patients
(7.6 %) did not have intestinal microbiota markers
return to reference values, resulting in insufficient
effectiveness of surgical treatment, with an average
EWL of 49.33% + 1.1.

In the control group, the average FBR indicator
after treatment was 6.1 £22.2, with a range of 0.2 to
22.4. Ten patients (16.9 %) exhibited results within
the reference values from the onset of treatment.
The average BFaR indicators in treated patients
were 130.2, with reference values achieved in 11 pa-
tients (18.6 %) (Table 3).

The distribution of results was determined by
the presence of polymorphisms in the studied genes.

Table 2. BMI dynamics in both groups depending on the treatment method, kg/m?

Treatment method Before treatment After treatment p
RYGB 47.8+10.1 (35.2-75.3) 28.5+6.2 (26.2-30.1) <0.001
Sleeve gastrectomy 42.2+7.4(35.4—48.6) 30.1£5.5(29.2-31.0) <0.001
Intragastric balloon implantation + gastric bypass ~ 52.2 +6.4 (50.1-54.4) 28.3+6.0 (26.1-30.5) <0.001
Study group (total) 48.6+20.1 (35.2-75.3) 99.5+5.4 (26.1-31.0) <0.001
Control group 43.6+16.0 (35.5-50.5) 40.2+£13.8 (33.4—-47.0) 0.06

Note. Intragastric balloon implantation + gastric bypass — placement of an intragastric balloon as the first stage of treatment for
patients with super-obesity, and performing gastric bypass 6 months after the start of treatment.
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Table 3. Microbiome status depending on the treatment method, % of references

Firmicutes/Bacterioidetes

Bacterioidetes/Faecalibacterium

Treatment method

Before After Before After
treatment treatment P treatment treatment P
RYGB 5.00 95.00 <0.001* 10.00 95.00 <0.001*
Sleeve gastrectomy 0.00 94.22 <0.001* 5.82 94.28 <0.001*
Intragastric balloon implantation + gastric bypass 6.25 87.50 <0.001* 0.00 81.25 <0.001*
Study group (total) 5.67 94.33 <0.001* 3.77 92.40 <0.001*
Control group 3.38 16.90 0.06 0 18.60 0.07*

Note. " In one or both groups, the data distribution differs from normal. A comparison was performed using the Wilcoxon T-test. *

The analyzed single-nucleotide polymorphisms
were identified in 23.2 % (n=26) of all patients in-
cluded in the study (n=112), while 76.8 % (n = 86)
did not have SNP rs571312 MC4R and SNP
3810291 TMEM 160 in the studied samples. The
distribution of single- nucleotide polymorphisms
among patient groups is presented as follows. The
rs571312 MC4R polymorphism was detected more
often in the study group compared to the control
group (p=0.007), while the rs3810291 TMEM 160
polymorphism was also more prevalent in the study
group (p<0.01). The presence of both polymor-
phisms was identified only in the study group, ac-
counting for 7.3 % (n=3) (Table 4).

The study group consisted of three subgroups
depending on the chosen surgical treatment meth-
od and the presence of genetic markers associated
with obesity: 20 patients underwent laparoscopic
gastric bypass (nMC4R=8, nNMEM160 =3),
17 patients underwent laparoscopic sleeve gas-
trectomy (nMC4R =2, nNMEM160=1), and 16
patients received two-stage treatment involving
intragastric balloon placement followed by laparo-
scopic gastric bypass after 6 months (nMC4R =3,
nNMEM160=1). Among these subgroups, the
highest treatment efficiency in terms of EWL was

Table 4. SNPs distribution in both groups

SNP Stl(lr(li}; %g(;up Cor(lflrglsggr)oup
571312 MC4R 10 (18.8 %) 8 (13.5 %)
rs3810291 TMEM 160 5(94 %) 3(5.1%)
Both SNPs 3* (5.6 %) 0

No SNPs 38 (71.7 %) 48 (81.4 %)

Note." n=3 among patients in whom both polymorphisms were
detected (n=26)
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observed in patients who underwent laparoscopic
gastric bypass, achieving 69.7 %. Patients who un-
derwent two-stage treatment had a EWL of 55.7 %,
while those operated on by sleeve gastrectomy had
the lowest EWL at 52.5 %.

In a significant cohort of patients undergoing
surgery for obesity, initial assessments of intesti-
nal microbiome patterns revealed unsatisfactory
results. Specifically, the FBR was within reference
values for only three patients (5.67 %), while the
average BFaR met reference values in only two pa-
tients (3.77 % of the cohort) before surgery.

Statistical analysis

The results of univariate logistic regression yielded
astatistical model indicating that individual criteria
can influence the chance of achieving an optimal out-
come (EWL >65): the presence of the SNP MC4R
genotype — OR 3.6 (95 %CI 1.45-5.65; p<0.0001);
unsatisfactory initial pattern of intestinal microbio-
ta— OR 1.32 (95 %CI 2.11-6.15; p<0.0001); fam-
ily history of obesity — OR 1.8 (95 %CI 1.1—1.26;
p<0.0001); other criteria do not have a statistically
significant effect on the chance of achieving an opti-
mal outcome, as shown in Table 5.

The quality of the model, as indicated by the
AUC values, was good (> 0.7) for SNP MC4R at
0.81 (p<0.001), an unsatisfactory initial pattern of
intestinal microbiota at 0.73 (p=0.003), and a fam-
ily history of obesity at 0.76 (p<0.001). Other in-
dicators yielded AUC values below the acceptable
threshold, as shown in Table 6.

Discussion

Analysis of the obtained data revealed that the
best outcomes in terms of EWL were achieved in
patients who underwent laparoscopic gastric by-
pass surgery — 69.7% (n=20). Within this sub-
group, the SNP MC4R polymorphism was most
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Table 5. Statictical analysis results

Parameter Indicators Model odds ratio (95 % CI) p*
SNP MC4R 2.88+0.48 3.60 (1.45-5.65) <0.0001
SNP TMEM160 0.50+0.76 1.10 (2.12-6.15) 0.003
Both SNPs 0.26+0.10 7.00 (2.53-19.3) 0.002
Unsatisfactory initial pattern of intestinal microbiota 1.32+0.17 3.1(2.11-6.15) <0.0001
Diabetus mellitus 0.15+0.10 10.10 (3.16-41.0) 0.02
Age 0.38+0.07 0.69 (0.77—-1.36) 0.0001
Sex 0.31£0.02 1.19 (0.25-1.57) 0.82
Family obesity 1.92+0.74 1.80 (1.10-1.26) <0.0001
Bad habits 0.12+0.03 0.49 (0.52-0.98) 0.009

Note. * Significance level of the difference between the mean and mean values from O.

Table 6. ROC analysis of the obtained model

Parameter AUC Sensitivity, % Specificity, % Optimal border p
SNP MC4R 0.81 65.0 98.0 0 <0.001
SNP TMEM160 0.52 43.0 86.0 0 <0.001
Both SNPs 0.48 50 77.5 0.5 0.002
Unsatisfactory initial pattern of intestinal microbiota  0.73 72.2 96.0 0 <0.001
Diabetus mellitus 0.6 22.0 91.0 0 0.046
Age 0.49 50.0 81.0 14.0 0.002
Sex 0.5 11.0 60.0 0 0.838
Family obesity 0.76 69.0 88.0 0.5 <0.001
Bad habits 0.55 37.0 75.0 0 0.437
often detected (nMC4R=35), compared to pa- Conclusions

tients who underwent sleeve gastrectomy (n=17,
nMC4R=2), and those who received two-stage
treatment (n=16, nMC4R =3). Statistical data
processing showed that the chance of obtaining
optimal outcomes is highest in patients meeting
specific criteria for surgical treatment: the presence
of SNP MCA4R, unsatisfactory initial intestinal mi-
crobiota patterns, and an extensive family history
of obesity. Given that the majority of these patients
underwent laparoscopic gastric bypass surgery for
obesity, it can be inferred that this surgical tech-
nique is a preferred treatment option for patients
meeting the specified criteria. This hypothesis is
confirmed by A. C. Gomes [7].

Multivariate analysis demonstrates that the
selected criteria, including the detected SNP
TMEM160, the presence of both gene polymor-
phisms, diabetes, age, gender, and bad habits, do not
have a significant impact on achieving better surgi-
cal outcomes in patients with obesity.
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An unsatisfactory initial pattern of intestinal mi-
crobiota, the presence of the SNP MCA4R polymor-
phism, and a family history of obesity influence the
effectiveness of surgical treatment as measured by
EWL (p<0.0001). Other criteria have little effect
on the surgical outcomes as measured by EWL.

The chance of achieving an optimal outcome with
EWL (i 65 %) s 3.6 times higher (95 %CI 1.45-5.65;
p<0.0001) in patients with a detected SNP MC4R
polymorphism,; 1.32 times higher (95 %CI12.11-6.15;
p<0.0001) in patients with an unsatisfactory initial
pattern of intestinal microbiota; and 1.8 times higher
(95%CI 1.1-1.26; p<0.0001) in patients with an
extensive family history of obesity.

Laparoscopic gastric bypass is the preferred sur-
gical technique for obesity treatment to achieve an
optimal EWL outcome (i 65 %) in patients with the
MCA4R SNP polymorphism, an unsatisfactory ini-
tial pattern of intestinal microbiota, and an exten-
sive family history of obesity.
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O.Y. Ioffe, PA. Kobzar

6. Gentile CL, Weir TL. The gut microbiota at the intersection
DECLARATION OF INTERESTS of diet and human health. Science. 2018;362(6416):776-80.
The authors declare that they have no conflicts of interest. doi:10.1126/science.aau5812.

7. Gomes AC, Hoffmann C, Mota JE The human gut micro-

Funding. This study received no funding from any specific biota: metabolism and perspective in obesity. Gut Microbes.

public, commercial, or non-profit organization. 2018:9(4):308-25. doi:10.1080/19490976.2018.1465157.
This S[udy was conducted as pg_rt of a dissertation of 8. Gutiérrez-Repiso C, Moreno-Indias I, Tinahones FJ. Shifts in
P. A. Kobzar for a PhD degree «Multifactorial analysis of the gut microbiota and their metabolites induced by bariatric

surgery. Impact of factors shaping gut microbiota on bariatric
surgery outcomes. Rev Endocr Metab Disord. 2021;22:1137-56.
doi:10.1007 /s11154-021-09676-8.

bariatric surgery outcomes in patients with morbid obesity».

AUTHORS CONTRIBUTIONS 9. Lee CJ, Sears CL, Maruthur N. Gut microbiome and its role in obe-
sity and insulin resistance. Ann N 'Y Acad Sci. 2020;1461(1):37-52.
Ioffe OY: conception and critical revision of the manuscript; doi:10.1111/nyas.14107.
Kobzar PA: conception, design, data collection, analysis, and 10. Loos RJF, Yeo GSH. The genetics of obesity: from discovery to
interpretation. biology. Nat Rev Genet. 2022;23(2):120-33. doi:10.1038/s41576-
021-00414-z.
11. Lutz SZ, Schuchardt M, Jéhnert M, Rodiger M, Dorr M, Krohn K,
REFERENCES et al. Single nucleotide polymorphisms in the G-protein coupled
. . receptor kinase 5 (GRK5) gene are associated with plasma LDL-
1. Iocpq)§ OIO, MonHap IM,' Iropa IOIT Ta in. B%61p ONTUMATbHUX cholesterol levels in humans. Sci Rep. 2018 May 17;8(1):7745.
CTPOKIB BUKOHAHHA 6ap13TpI/I‘{HI/IX OTICpaniv mcst BUJAICHHA doi:10.1 038/54 1598-01 8—2605 5-7.

BHYTPIIHBOLUIYHKOBOIO Ga/IOHY. AKTya/IbHi IPOGIEMH CYMACHOT 15 palmisano S, Campisciano G, Silvestri M, et al. Changes in gut

mepnuuHu. Bick YRp mea cromaron akan, 2017;17(3):115-8.. microbiota composition after bariatric surgery: a new balance to
2. Al-Humadi AW, Mullaney J, Fernandez J, et al. Obesity character- decode. ] Gastrointest Surg. 2020;24(8):1736-46. doi:10.1007/

istics are poor predictors of genetic mutations associated with §11605-019-04321-x.

obesity. J Clin Med. 2023;12(19):6396. doi:10.3390/jcm12196396. 3 y

) . DI . Xu G, Song M. Recent advances in the mechanisms under-
3. Bandstein M, Henriksson H, Rask-Andersen M, et al. A genetic risk

lying the beneficial effects of bariatric and metabolic sur-

score is associated with weight loss following Roux-en Y gastric gery. Surg Obes Relat Dis. 2021;17(1):231-8. doi:10.1016/j.
bypass surgery. Obes Surg, 2016;26:2183-9. doi:10.1007 /s11695- s0ard.2020.08.028. ’ ’
016-2072-9. . . 14. Zsalig D, Papp R, Madacsy T, et al. A review of the relationship
4. Bouchard C. Genetics of obesity: what we have learned over between gut microbiome and obesity. Appl Sci. 2023;13(1):610.
decades of research. Obesity (Silver Spring). 2021;29(5):802-20. doi:10.3390/app13010610.
doi:10.1002/0by.25116. 15. ZhaoJ, Li M, Bradfield JB, Wang K, Zhang H, Kim CE, et al. Exami-
5. Coulman KD, Chalmers K, Blazeby J, et al. Development of a Bar- nation of type 2 diabetes loci implicates CDKALI as a birth
iatric Surgery Core Data Set for an International Registry. Obes weight gene. Diabetes. 2009 Oct;58(10):2414-8. doi:10.2337/
Surg. 2023;33(5):1463-75. doi:10.1007 /s11695-023-06545-y. db09-0506.

MynsTU(paKTOpHA OL[iHKA €(PEKTUBHOCTI XipyprivyHOro
JIIKYBAHHS OKUPIiHHA
0.10. Iodde, I1. A. Ko63ap

Hamionanbuuit mepuunmii yuisepcuret imeti O. O. Boromoubirst, Kuis

MeTa — CTBOPEHHS MOJIEI /11 BUOOPY HANE(PEKTHUBHIIIOTO METOAY XipyprivHOTO JIIKYBAHHS OXXKHUPiHHSL

Marepiaau Ta MeTOmH. JJOCITiPKEHHS IIPOBEAEHO Ha 6a3i kKadeapu 3aranpHOI Xipyprii Ne 2 HanioHaabHOTro
MeJUYHOTrO yHiBepcuTeTy iMeHi O. O. bBoromorblid. JOCIiDKYBaHINA TPy MALIEHTIB (N=53) BUKOHYBAIN 6api-
ATPHUYHI BTPYYAHHS: JIAIIAPOCKOIIYHE LIIYHKOBE LIYHTYBAHHA (37,7 %), JANIAPOCKOIIYHY PYKABHY PE3EKLIiIO
LIUTYHKA (32,2 %), yCTaHOBJIEHHA BHYTPIITHBOIIUTYHKOBOTI'O OaJI0HA i3 MIYHTYBaHHAM HUTyHKA (30,1 %). Pesynsrar
OLIiHIOBAIM Yepe3 12 Mic. KoHTpoibHa Ipynia — 59 nanieHTiB 3 OKUPIHHAM, AKMX JIIKYBaJIM KOHCEPBATUBHO. YCiM
MNali€eHTaM BUKOHYBAJIM PYTHHHI 3arAJIbHOKIIHIYHI OOCTEKEHHS, TEHOTUITYBAHHSA 3 BUKOPUCTAHHAM CUCTEMU
Fast Real-Time PCR System y cepeposuiti TagMan, aHaii3 Kaay 32 JOIIOMOI'OIO ITOJIIMEPA3HO1 JIAHIIOTOBOI pEAK-
Lif 711 BU3HAYEHHS ITAPAMETPiB KUIIIKOBOI'O MiKPOOioMYy.

PesynpraT. CTATUCTUYHA OOPOOKA JAHUX BUABWIA, IO IIAHC OTPUMATH iICATIBHUI PE3Yy/IBraT HAUBUIINNI
y nanieHTiB i3 nonimop@izmoMm SNP MCAR, s1Ki MaIOTh HE33JOBUIBHUI ITATEPH KHUIIIKOBOI MiKpOOiOTH, OOTSIKE-
HUI CIMENHWI aHAMHES 100 OXKUPIHHA TA AKUM BUKOHAHO JIAITAPOCKOIIYHE TUIYHKOBE IITYHTYBAHHA.

BHCHOBKH. JIaI1apOCKOMiYHE ITYHTYBAHHS IIUTYHKA € OIITHMAJIbHAM METOOM XipyPIridHOI'O JIIKYBAHHA OXKUPIHHA
JUTA JOCATHEHHA iZIEA/IbHOTO PE3YNBTaTy. HaaBHICTh HE3aJOBUIbHOI'O IIOYATKOBOIO ITATEPHY KUIIKOBOI MiKPOBIOTH,
BUAB/IEHHA 110/1iMOP(dizMy SNP MC4R Ta OKMPIHHA B WIEHIB POJAWHH BIUIMBAIOTH HA €(PEKTHUBHICTD XiPypPIridHOI'O
sikyBanHs1. [IaHC TOCATHEHHS iIEAThHOTO PE3Y/BIATY B 3,6 pa3y BUINHMIT Y TIAITIEHTIB i3 moniMopdizmom SNP MC4R.
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