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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Goal: Obesity is a global challenge of the 21st 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 21st 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 

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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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 III) 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).

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 A1c 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).

Figure 1. Study of glucose levels in morbidly obese patients. 1. Control 
group; 2. Before bariatric surgery 3. After bariatric surgery.

Figure 2. Study of insulin levels in morbidly obese patients. 1. Control 
group 2. Before bariatric surgery 3. After bariatric surgery.
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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 II [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 

[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.
Funding.

This research was funded by Batumi Shota Rustaveli State 
University (https://bsu.ge/sub-45/page/13718/index.html).

REFERENCES
1. M. E. Frigolet, K. Dong-Hoon, S. Canizales-Quinteros, et al. 
Obesidad, tejido adiposo y cirugía bariátrica. Bol. Méd. Hosp. 
Infant. México. 2020;77:3276.
2. A. Tsai, R. Schumann. Morbid obesity and perioperative 
complications. Curr. Opin. Anaesthesiol. 2016;29:103-108.
3. X. Xu, Renqi Yin, Kangkang Zhi, et al. Morbid obesity 
impacts mortality among inpatients with type a aortic dissection: 
an analysis of the national inpatient sample. J. Cardiothorac. 
Surg. 2023;18:14.

Figure 3. Study of glycated hemoglobin levels in the morbidly obese 
patients.
1. Control group; 2. Before bariatric surgery 3. After bariatric surgery.



42

4. Waist circumference and not body mass index explains 
obesity-related health risk. 2023.
5. T. M. Powell-Wiley, Poirier P, Burke LE, et al. Obesity 
and Cardiovascular Disease: A Scientific Statement From the 
American Heart Association. Circulation. 2021;143:e984-e1010.
6. F. Lopez-Jimenez, Almahmeed W, Bays H, et al. Obesity and 
cardiovascular disease: mechanistic insights and management 
strategies. A joint position paper by the World Heart Federation 
and World Obesity Federation. Eur. J. Prev. Cardiol. 
2022;29:2218-2237.
7. X. Jin, Qiu T, Li L, et al. Pathophysiology of obesity and its 
associated diseases. Acta Pharm. Sin. B. 2023;13:2403-2424.
8. R. Ruze, Liu T, Zou X, et al. Obesity and type 2 diabetes 
mellitus: connections in epidemiology, pathogenesis, and 
treatments. Front. Endocrinol. 2023;14:1161521.
9. I. Janssen, P. T. Katzmarzyk, R. Ross. Waist circumference 
and not body mass index explains obesity-related health risk. 
Am. J. Clin. Nutr. 2004;79:379-384.
10. K. H. Pietiläinen, Kaprio J, Borg P, et al. Physical Inactivity 
and Obesity: A Vicious Circle. Obesity. 2008;16:409-414.
11. T. Auguet, Bertran L, Capellades J, et al. LC/MS-Based 
Untargeted Metabolomics Analysis in Women with Morbid 
Obesity and Associated Type 2 Diabetes Mellitus. Int. J. Mol. 
Sci. 2023;24:7761.
12. M. W. Schwartz, Seeley RJ, Zeltser LM, et al. Obesity 
Pathogenesis: An Endocrine Society Scientific Statement. 
Endocr. Rev. 2017;38:267-296.
13. R. J. F. Loos, G. S. H. Yeo. The genetics of obesity: from 
discovery to biology. Nat. Rev. Genet. 2022;23:120-133.
14. M. Gulinac, Miteva DG, Peshevska-Sekulovska M, et 
al. Long-term effectiveness, outcomes and complications of 
bariatric surgery. World J. Clin. Cases. 2023;11:4504-4512.
15. I. Romieu, Dossus L, Barquera S, et al. Energy balance and 
obesity: what are the main drivers?. Cancer Causes Control. 
2017;28:247-258.
16. S. Kaboré, T. Millogo, J. K. Soubeiga, et al. Prevalence 
and risk factors for overweight and obesity: a cross-
sectional countrywide study in Burkina Faso. BMJ Open. 
2020;10:e032953.
17. A. Chait, L. J. den Hartigh. Adipose Tissue Distribution, 
Inflammation and Its Metabolic Consequences, Including 
Diabetes and Cardiovascular Disease. Front. Cardiovasc. Med. 
2020;7:22.
18. V. L. Albaugh, N. N. Abumrad. Surgical treatment of 
obesity. F1000Research. 2018;7.
19. S. L. Van Veldhuisen, Gorter TM, Woerden GV, et al. 
Bariatric surgery and cardiovascular disease: a systematic 
review and meta-analysis. Eur. Heart J. 2022;43:1955-1969.

20. C. Boutari, C. S. Mantzoros. A 2022 update on the 
epidemiology of obesity and a call to action: as its twin 
COVID-19 pandemic appears to be receding, the obesity and 
dysmetabolism pandemic continues to rage on. Metabolism. 
vol. 2022;133:155217.
21. M. Shadnoush, Tabesh MR, Asadzadeh-Aghdaei H, et 
al. Effect of bariatric surgery on atherogenicity and insulin 
resistance in patients with obesity class II: a prospective study. 
BMJ Open. 2023;13:e072418.
22. X. Zhou, C. Zeng. Diabetes remission of bariatric surgery 
and nonsurgical treatments in type 2 diabetes patients who 
failure to meet the criteria for surgery: a systematic review and 
meta-analysis. BMC Endocr. Disord. 2023;23:46.
23. M. R. Flores, R. C. C. Soto, V. V. Velázquez, et al. 
Continuous glucose monitoring in the management of patients 
after gastric bypass. Endocrinol. Diabetes Metab. Case Rep. 
2019;2019:18-0155.
24. A. H. Affinati, N. H. Esfandiari, E. A. Oral, et al. Bariatric 
Surgery in the Treatment of Type 2 Diabetes. Curr. Diab. Rep. 
2019;19:156.
25. C. S. Fuziwara, K. C. Saito, E. T. Kimura. Thyroid Follicular 
Cell Loss of Differentiation Induced by MicroRNA miR-17-92 
Cluster Is Attenuated by CRISPR/Cas9n Gene Silencing in 
Anaplastic Thyroid Cancer. Thyroid®. 2020;30:81-94.
26. Todorović L, Stanojević B, Mandušić V, et al. Expression of 
VHL tumor suppressor mRNA and miR-92a in papillary thyroid 
carcinoma and their correlation with clinical and pathological 
parameters. Medical oncology (Northwood, London, England). 
2018;35:17.
27. R. Cereijo, Taxerås SD, Piquer-Garcia I, et al. Elevated 
Levels of Circulating miR-92a Are Associated with Impaired 
Glucose Homeostasis in Patients with Obesity and Correlate 
with Metabolic Status After Bariatric Surgery. Obes. Surg. 
2020;30:174-179.
28. A. Panic, Stanimirovic J, Obradovic M, et al. Estradiol‐
mediated regulation of hepatic iNOS in obese rats: Impact 
of Src, ERK1/2, AMPKα, and miR‐221. Biotechnol. Appl. 
Biochem. 2018;65:797-806.
29. E. Dilektasli, B. Demir. Definitions and current indications 
for obesity and metabolic surgery. Ann. Laparosc. Endosc. 
Surg. 2021;6.
30. J. H. Kang, Q. A. Le. Effectiveness of bariatric surgical 
procedures: A systematic review and network meta-analysis 
of randomized controlled trials. Medicine (Baltimore). 
2017;96:e8632.
31. P. Topart. Obesity surgery: Which procedure should we 
choose and why?," J. Visc. Surg. 2023;160:S30-S37.


	Title

