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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Goal: Obesity is a global challenge of the 21% century, both in
terms of morbidity and mortality worldwide. In this article, we
studied the effect of surgical treatment on glycemic indicators
within morbid obesity patients, therefore assessing the glucose
and glycosylated hemoglobin in blood serum. Also, we
evaluated the hormonal background associated with Obesity -
by measuring the insulin level in patients.

Material and methods: This study included 40 patients who
underwent bariatric surgery in the period 2017-2021; the above
laboratory parameters were assessed before and after surgery.
The control group consisted of 40 patients with morbid Obesity
planning bariatric surgery in the future. Thus, we investigeted
three groups: I - control group - 40 patients with morbid
Obesity who planning bariatric surgery in the future, Group II
- 40 patients with morbid Obesity immediately before bariatric
surgery and group III - the same 40 patients as in the second
group, but after bariatric surgery performed between 2017 and
2021.

Results: It should be noted that the glucose level is ~1.4
times higher in patients immediately before bariatric surgery
(group II) compared to the control group (group I) and ~1.19
times lower in the postoperative period (group III) according
to compared with the control group. The insulin level is ~1.4
times higher in patients immediately before bariatric surgery
(group II) compared to the control group (p=0.0066) and ~2.5
times lower in the postoperative period (group III) compared
to the control group (p= 0.0001). According to the results, the
insulin level after surgery decreases by ~3.7 times compared to
the preoperative group (p = 0.0001). The glycated hemoglobin
level in bariatric patients is lower (slightly) than in the control
group (~1.01 times), which is explained by the preoperative
preparation of the patient at least several months before surgery.
In postoperative patients, it decreased by ~1.06 times compared to
preoperative patients. Conclusion: Thus, today, bariatric surgery is
undoubtedly a very effective method of radical treatment of morbid
Obesity, which we can consider to be one of the most essential
parts of the holistic model of obesity treatment.

Key words. Morbid obesity, bariatric surgery, insulin, glucose,
glycosylated hemoglobin.

Introduction.

Obesity (as a chronic metabolic disease) is a global challenge
of the 21* century, both in terms of morbidity and mortality
worldwide [1-3]. It should be noted that Obesity affects
four out of ten Americans [4]. Obesity is associated with
numerous diseases, including cardiovascular disease, diabetes,
neurological disease, etc. [5-7]. In particular, the prevalence of
obesity and diabetes mellitus has been consistently increasing
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worldwide. Moreover, Obesity significantly increases the
risk of diabetes [8]. This increase is related to the widespread
prevalence of constitutional-alimentary Obesity, which, in
addition to a significant deterioration in social activity and
quality of life, also leads to even greater physical inactivity, thus
creating a vicious circle [9,10].

As a disease, Obesity is a multifactorial/complex disease
caused by numerous factors [11]. Among the causative factors
are the following: environmental, metabolic, genetic/epigenetic,
physiologic, etc. It is suggested that the interactions among risk
alleles, as the epigenetic factors, significantly affect Obesity.
Moreover, the heritable factors increase Obesity's predisposition
and development [12,13].

Dietary imbalance/overeating affects the increased cases of
diseases [14]. The leading cause of Obesity is a significant
imbalance in food intake and energy expenditure from body
tissues. In the modern world, overeating is usually associated
with using foods with a high glycemic index. In particular, fast
food, during which the principal amount of food is delivered
to the body in the evening, a few hours before sleep [15,16].
Besides mentioned, a sedentary lifestyle with minimal physical
activity primarily facilitates the increase in weight and adipose
tissue volume. Metabolic changes in adipocytes are controlled
by central regulatory mechanisms, resulting in the emergence
and fixation of new eating habits and behavioural responses
[17]. Among the pathogenesis aspects of this condition are
hypothalamic dysfunctions with excessive activation of the
appetite centre and suppression of the activity of the satiety
centre—characteristic periods of latent hypoglycemia against
the background of chronic hyperinsulinemia.

It has been proven that the only effective method of treating
morbid Obesity is complex treatment with a low-calorie diet,
pharmacological support, and a particular physical activity
regimen. Surgical treatment has a special place in the complex
approach, without which, according to most authors, it is
impossible to achieve the required level of energy expenditure,
taking into account the energy value of food [18]. The critical
outcome of Bariatric surgery is significant weight loss and
notable health improvement; moreover, it cures related
comorbidities, including numerous diseases (CVD, diabetes,
respiratory disease, etc.). Overall, this surgical intervention
decreases the mortality rate [14]. Based on the meta-analysis, it
is suggested that bariatric surgery is correlated with a significant
decrease in cardiovascular disease incidence and mortality [19].
Therefore, studying the aspects related to the development/
progression/treatment of morbid Obesity is significant for
adequately managing the disease. In this article, we aimed to
investigate some laboratory Parameters within Patients with
Morbid Obesity after Bariatric Surgery. In particular, we
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studied the effect of surgical treatment on glycemic indicators
of morbidly obese patients, therefore assessing the glucose and
glycosylated hemoglobin in blood serum. Also, we evaluated the
hormonal background associated with Obesity - by measuring
the insulin level in patients.

Materials and Methods.

We have studied the effect of surgical treatment of morbid
(extreme degree) Obesity on metabolic indicators. In particular,
we investigated blood glucose, Insulin, and glycosylated
hemoglobin in Patients with Morbid Obesity after Bariatric
Surgery. The selection criterion of patients was morbid Obesity
in the preoperative period. A fully automated DIALAB, Roche
COBAS-411 analyzer and a HumaMeter Alc glycohemoglobin
device were used for laboratory parameters evaluation based
on laboratory "Medical World". Blood samples were examined
with the mentioned devices to determine selected laboratory
parameters. This study included 40 patients who underwent
bariatric surgery using the same method in the past (JDSF97),
during approximately the same period (2017-2021).

The above laboratory parameters were assessed both before
and after surgery. The control group consisted of 40 patients with
morbid Obesity planning bariatric surgery in the future. Thus,
we divided the presented results into three groups: I - the control
group - 40 patients with morbid Obesity planning bariatric
surgery in the future, Group II - 40 patients with morbid Obesity
immediately before bariatric surgery and group III - the same
40 patients as in the second group, but after bariatric surgery
performed between 2017 and 2021. Inclusion criteria: 1) the
patient must have had bariatric surgery before; 2) The operation
have been performed laparoscopically. Exclusion criteria: 1)
repeated bariatric surgery; 2) surgery performed by a method
other than laparoscopic. Statistical analysis of experimental data
was processed using GraphPad Prisma (Version 9.0). P-value <
0.05 was considered statistically significant.

Results.

From the laboratory indicators, the changes in the glucose,
Insulin, and glycosylated hemoglobin, before and after the
operation, are clearly marked. It should be noted that in the
background of morbid Obesity, an insulin-resistant condition
develops, which, in turn, subsequently leads to the development
of non-insulin-dependent diabetes. As already well known,
determining glucose in the blood is a decisive and necessary
indicator for diagnosing diabetes. Also, the Insulin's levels
increase parallel to glucose and in direct proportion with the
progression of the disease. It is well known that the glycated
hemoglobin test, which shows the sum of the glucose content
in the blood for the last three months, is used to monitor the
disease. Therefore, we can unequivocally say that to evaluate
the main expected result of the radical treatment of Obesity, it
is essential to assess the mentioned three laboratory indicators
with special attention and routinely. It should be noted that
despite the incomplete and poor postoperative monitoring, in
100% of the patients included in the study, there is a decrease
in the plasma glucose level after the operation, which in turn
significantly reduces the risk of expected complications of
diabetes in the future (Figure 1).
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Figure 1. Study of glucose levels in morbidly obese patients. 1. Control
group; 2. Before bariatric surgery 3. After bariatric surgery.
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Figure 2. Study of insulin levels in morbidly obese patients. 1. Control
group 2. Before bariatric surgery 3. After bariatric surgery.

It should be noted that the glucose level is ~1.4 times higher
in patients immediately before bariatric surgery (group II)
compared to the control group (group I) and ~1.19 times lower
in the postoperative period (group III) according to compared
with the control group (Figure 1).

W consider an increase in glucose levels immediately before
surgery as a stressful condition in patients already in the
hospital awaiting surgery. This explains the higher glucose level
compared to the control group, where there were patients who
were planning surgery in the future. Whereas in the postoperative
period (group IIT) we see a decrease in glucose level compared
to both group I and group II (when comparing postoperative and
preoperative groups, the glucose level is reduced by ~1,7 times).

It should be noted that in 90% of cases, the insulin level in
the blood is reduced after the operation. Insulin resistance is
not observed in patients; the risk of developing diabetes in the
future is also low. Insulin level is ~1.4 times higher in patients
immediately before bariatric surgery (group II) compared to
the control group (p=0.0066) and ~2.5 times lowered in the
postoperative period (group III) compared to the control group
(p= 0.0001). According to the results, the insulin level after
surgery decreased by ~3.7 times compared to the preoperative
group (p = 0.0001) (Figure 2).
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Figure 3. Study of glycated hemoglobin levels in the morbidly obese
patients.
1. Control group; 2. Before bariatric surgery 3. After bariatric surgery.

Assessing the insulin level data, we would like to note that
there was only a light difference between groups I and II. In
contrast, in the postoperative period (group III), the insulin level
was significantly reduced, both in comparison with the data in
group II (the same patients immediately before surgery) and in
comparison, to group I.

The level of glycated hemoglobin in bariatric patients is lower
(slightly) than in the control group (~1.01 times), which is explained
by the preoperative preparation of the patient at least several months
before surgery. It decreased by ~1.06 times in postoperative patients
compared to preoperative patients (Figure 3).

We can consider this result as one of the unconditional and
essential benefits of bariatric surgery, especially in patients with
non-insulin-dependent diabetes or insulin resistance.

Discussion.

It suggests that the rise in Obesity has accelerated during the
last decade. Notable, prevalence is higher in females than males
and increases according to age. In general, current studies must
focus on Obesity's aspects investigation to prevent the global
obesity pandemic [20].

The study revealed that three bariatric surgery procedures'
ability to improve insulin resistance within patients with obesity
class 1I [21]. In type 2 diabetes patients (BMI<35 kg/m2),
bariatric surgery improves diabetes remission. In Addition,
same study revealed the better blood glucose control compared
to nonsurgical treatment [22]. As already confirmed, continuous
glucose monitoring could detect complications in glucose
homeostasis (including the mechanisms of bariatric surgery, the
patient's behaviours, etc.), thus improving the decision-making
processes during follow-up [23]. Another study demonstrated
that Bariatric surgery has a significant effect on the improvement
of type 2 diabetes by decreasing blood sugar and reducing the
need for medications [24].

Knowing the fact Breast Cancer (BS) is closely associated
with the activation of adipocytes from brown fat tissue and has
an effect on metabolism, there is a need to discover in the future
some other parameters for the prediction of brown adipose
tissue activity, such as microRNAs that regulate almost every
process in the human body. Some of them, such as miR-92a, are
involved in the regulation of thyroid gland cell differentiation
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[25] associated with thyroid cancer [26] related to the disbalance
of glucose homeostasis [27] and may have the potential to
predict the activity of brown fat tissue, and thus the success of
BS [27]. Thus, Cereijo et al. have shown that miR-92a and miR-
99b measured from circulation differed among patients with
morbid Obesity at baseline and after BS. They have shown that
higher miR-92a levels were associated with Obesity, while its
levels reduced six months after BS. Lover miR-92a levels were
under better metabolic status, while higher levels with worse
glucose metabolism Cereijo et al. The above-mentioned shows
the significance of introducing novel biomarkers for prediction
not only of the disease severity but also for the prediction of
success of the therapy from the non-coding RNA world, among
other standard parameters, and that answer to the prediction of
individual response to therapy might lay in our genetic and/or
epigenetic background. There are also miRNAs associated with
Obesity, such as miR-221 [28].

Today, bariatric surgery is a radical treatment for morbid
(extreme degree) obesity [29]. Moreover, it can be said that
there is no alternative method [30,31]. At the same time, we
must remember that, despite the great benefits, this treatment
method is associated with certain risks. In particular, the
successful solution achieved due to surgical intervention may
regress over time. To avoid this, we believe that the patient
should focus on his responsibility and maintain and improve the
achieved results at the expense of consistent medical supervision
(routine deductions, endocrinologist consultation) and a healthy
lifestyle (correct and balanced diet, physical activity, daily
calorie control). Otherwise, it will be inevitable that the volume
of the stomach will increase, the low logical increases, and
the manifestation of other comorbidities. However, it should
be noted here that with our exception, despite the imperfect
postoperative management, most patients maintained low levels
of insulin resistance and several markers critical to diabetes for
several years after surgery, particularly glucose, glycosylated
hemoglobin, and Insulin.

Conclusion.

Thus, today, bariatric surgery is undoubtedly a very effective
method of radical treatment of morbid Obesity, which we can
consider to be one of the most essential parts of the holistic
model of obesity treatment. But achieving and maintaining ideal
results passes through the patient's awareness of his/her own
responsibility.
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