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ABSTRACT
Objective:

The aim of this study was to determine early implantation
criteria for diagnosis, prognostic values, life process and

mechanical circulatory support in patients with heart failure.

Method:

40 (male, 33; female, 7) patients were enrolled in this
retrospective study. Patients were grouped as having
dilated, ischemic and hypertrophic cardiomyopathy. New
York Heart Association classes were determined, and a
short-form 36 quality-of-life assessment questionnaire was
administered. INTERMACS © has been leveled. VO, max and
6-minute walk test, blood sodium and pro-BNP levels, LVEF,
RVEF, right atrial filling pressures were examined. Total
artificial heart devices were implanted to the patients in our

clinic prior to the surgery.

Results:

Rates of the group of dilated CMP, hypertrophic CMP, and
ischemic CMP were 75%, 5%, and 20%, respectively. Ratios

of the patients according to four classed NYHA classification

(I to IV) were 5%, 25%, 47.5%, and 22.5%, respectively.
Diagnostic criteria’s used for cardiac device implantation
resulted such as; Mean Intermacs levels were 4.90 + 1.59 and
3.66 + 1.22 and VO, max values were 13.52+6, 02, according
to a six-minute walk test, walking distances were

280.55+131.94 meters, LVEF values were 23.10 +6.73.

Conclusion:

High left ventricle end-diastolic diameter and low VO, max
values were associated with a poor prognosis. Right
ventricular ejection fraction as independent variables and
the six-minute walk test were associated with death.
According to our study survey can be corrected by applying
for mechanical circulation support in selected patients with
heart failure with high mortality. An increasing number of
patients in the future are likely to have these devices
implanted as an alternative to transplantation, and of these,
all with nonischemic dilated cardiomyopathy are candidates

for recovery.

Keywords

Heart failure, life expectancy, cardiomyopathy, mechanical

circulatory support, bionic heart
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INTRODUCTION

Congestive heart failure (CHF) is a chronic and life-
threatening disease, and it is characterized by severe fatigue,
dyspnea, functional impairment and fluid retention. The
incidence of heart failure and the treatment costs of patients
with heart failure are increasing because of the ageing
population, improvement in survival after acute myocardial
infarction (MI) and decreased mortality due to other
diseases. The data suggest that the risk of developing
lifetime heart failure is approximately 20% The incidence of
heart failure is 0.3% and its prevalence is approximately 1%—
2%, and these values increase with age and with only 35%
surviving 5 years after the initial diagnosis (Birks et al.,2006,
Bleumink et al., 2004). In the Framingham study, a two-fold
increase in heart failure incidence was observed in every
decade in people of the age range 45-75 years. The duration
of hospitalization of patients with heart failure is longer than
that of other patients hospitalized for different reasons.
Mortality rate during hospitalization is between 18% and
30%. After being discharged, 14% of the patients died and
30%—40% re-hospitalized. Heart failure (HF) is the primary
reason for hospitalization of patients aged over 65 years.
Despite all the developments, HF is characterized by
increased mortality, progression of symptoms and re-
hospitalization after the onset of the symptoms (Jenkinson
etal.,1997). In the latest guidelines, early use of biventricular
support devices is recommended in patients with severe
symptoms or sudden worsening of the condition or in
patients with end-stage heart failure when there is left
ventricular support devices or ventricular failure in both
sides. However, there are few studies examining the
correlation between quality of life and clinical variables and
new treatment options for patients with heart failure (Ware
et al., 1992, Juengen et al.,2002). The most reliable method
for determining the functional capacity level in patients with
heart failure is to determine the maximal oxygen
consumption value using the cardiopulmonary test. In
addition, parameters such as blood sodium (Na), pro-brain

natriuretic peptide (Pro-BNP), left ventricular ejection

(NATURAL ©IFE WEDICINE

fraction (LVEF), right ventricular ejection fraction (RVEF) and
right atrial filling pressures that are predictive values for
heart failure affecting the prognosis can also be used. This
study aimed to investigate the effect of diagnosis, maximal
oxygen consumption values and prognostic factors in
patients with heart failure on the clinical status of patients
and their correlation with prognosis and to determine the
early implantation criteria for mechanical circulatory

support (MCS) (Juengen et al.,2002).

MATERIALS AND METHODS

Initial Evaluation

This retrospective study was approved by the ethics
committee of the institution with the decision of
08.01.2013/ 04. All patients were informed in detail on the
treatments and that written informed consent was obtained
in each patient. The study was designed in accordance with
Helsinki Protocol. Patients who underwent surgery due to
heart failure between 2009 and 2013 were included in the
study. Inclusion criteria were as follows: less than 45% of left
ventricular ejection fraction, having CHF symptoms for 6
months, aged over 18 years. Patients who failed the exercise
test owing to neurological, psychiatric, orthopedic,
peripheral vascular or severe pulmonary disease were
excluded from the study. Medical treatment was optimized
prior to exercise testing according to symptoms and renal
functions of the patients. All patients were receiving optimal
heart failure treatment for the previous 2 months. A detailed
history was obtained and a physical examination was
performed for each patient at the beginning of the study.
Pulmonary function tests were performed to exclude
pulmonary diseases that would prevent exercise testing.
According to etiological causes, patients were divided into
groups of dilated (idiopathic and valvular), cardiomyopathy
and hypertrophic cardiomyopathy. Comorbid conditions
were determined. Initial functional status of the patients was
evaluated by New York Heart Association (NYHA) functional
class, cardiopulmonary exercise test and submaximal

exercise tests. For statistical analysis, NYHA classes were
24
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grouped among themselves as class I-ll (group 1=living

group) and class IlI-1V (group 2= mortality group).

Pulmonary Function Test

Prior to the cardiopulmonary exercise test, all patients
underwent pulmonary function tests to exclude pulmonary
diseases. The cardiopulmonary exercise test was
administered to all patients by the same person. During the

test, none of the patients developed myocardial ischemia.

Submaximal Exercise Test

A 6-minute walk test was used as the submaximal exercise
test. Patients walked for 6 min in a quiet, uncarpeted
corridor over a fixed distance and were recorded. Patients
were asked to walk at their normal walking speed during the

test.

Determination of Intermacs level

Interagency Registry for Mechanically Assisted Circulatory
Support (INTERMACS®) Levelling was performed according
to the level of physical capacities and inotropic needs and
findings of patients. Level 1 describes patients with critical
cardiogenic shock; those with life-threatening hypotension;
those with critical organ hypoperfusion along with acidosis
and lactate levels; and those requiring immediate inotropic
support. Increasing levels up to Level 7 indicate a better

status of health (Stevenson et al.,2009, Kirklin et al.,2014).

Quality of Life

Quality of life was assessed using the Short Form 36 (SF 36)
(Lynson et al.,1994). Parameters that have predictive values
for HF such as blood sodium (Na), Pro-BNP, LVEF, RVEF and
right atrial filling pressures, were assessed. RVEF was
calculated by using right ventricular fractional area change
(FAD) and using a relative value estimate to determine
whether the inferior vena cava (IVC) diameter is normally
1.2-1.3 cm and shows more than 50% reduction with
breathing. The NYHA functional class of all patients was

evaluated by an independent cardiologist prior to other
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measurements. Patients were followed up by hospital visits
or telephone checks. Echocardiography was performed with

a 2.5-mHZ probe using a General Electric VIVID 3 device.

Cardiopulmonary Exercise test (CPET)

Oxygen usage was obtained by measuring carbon dioxide
production using a CortexMetalyzer 3B device on a Quinton
5000 treadmill exercise device. The anaerobic threshold was
evaluated by the V-slope method. Before each test, volume
and gas calibration was performed. As an exercise protocol:
A 2° inclination increase per minute at a speed of 2.5km/h

was used.

Statistical Analysis

SPSS 16.0 (SPSS for Windows, Chicago, USA) package
programme was used for statistical analyses. Frequency
distribution was used to determine basal characteristics.
When comparing NYHA with short form 36 (SF36) and
functional parameters, the significance between the two
means was tested using the student t-test, and the
correlation between variables was evaluated by Pearson
correlation analysis. The correlation between the dependent
variable KF36 scale and independent variables (maximal
oxygen uptake (VO max), 6-min-walk test and ejection
fraction) was examined by stepwise linear regression
analysis. The effect of diagnosis on mortality was analyzed
using logistic regression forward stepwise method.
Prognostic indicators and survey findings were evaluated

with survival function analysis.

RESULTS

A total of 40 patients were enrolled to the study. Medical
treatments of the patients were optimized a minimum 6
months in advance. The Characteristics of the patients are

summarized in Table 1- 2.
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Table 1. Characteristics of patients with congestive heart failure

Demographic Characteristics Statistical correlation between NYHA and Quality of Life
Age 45,17 £11,69 .
& Parameters were shown in Table 3.
BMI (kg/m?) 26,34+4,42
Male %82,5 (n:33)
Gender Female %17.5 (n: 7) Table 3. Comparison of SF36 scale and NYHA classes in CHF patients
NYHA (mean#SD)
i i SF 36 scale
Etiological Cause Class 11 Class -V P
Dilated Cardiomyopathy (%) n: 30 %75 General health 37,08 £18,02 38,75 +19,37 0.439
hi i v (%)n: S Physical function 49,16 +25,92 47,67 £21,19 0.427
Hypertrophic Cardiomyopathy (%)n: 2 %5 Physical role 31,25£32,20 | 16,07+29,03 | 0.297
Ischemic Cardiomyopathy (%)n: 8 %20 Vitality 45,00 11,48 42,85 +16,46 0.154
Social function 54,58+ 11,00 52,69+ 10,71 0.987
NYHA Class -
Pain 64,79+22,79 56,78 +27,35 0.365
ClassIn:2 %5 Mental health 61,33+ 18,07 60,42 +18,77 0.787
Class I n: 10 %25 L . . .
Class 19 %475 Results of statistical evaluation between quality of life and
Class IV n: 9 %22,5 functional variables were given in Table 4.
Functional Measurements
VO, Max.(ml/kg/dk) 13,52+6,02
- Table 4. Correlation between LVEF, VO,, 6-minute walk test and Quality of life parameters
6 minute walk test, m 280,55 + 131,94 Parameters |General |Physical |Physical |Vitality |Social Pain Mental
LVEF, % 23,1046,73 health |Function |Role function health
Medications LVEF 0,124 |-0,074 0,055 |-0,096 |-0,074 0,084 |-0,005
Angiotensin Receptor Blocker %2,5
ACE inhibitor %775 VO, max 0,106 |-0,065 0,102 |- 0,198 |-0,065 0,128 (-0,015
Beta Receptor Blocker %87,5 6-min 0041 0,136  |0,020 |-0,114|0,136  |-0,251*|-0,172
Aspirin %92,5 walking
Digital %52,5 p<0.05 LVEF: Left ventricular ejection, VO, max: Maximal oxygen consumption
Diuretic %100,0
Antihyperlipidemic %12,5
Antiarthythmic %30,0 Statistical correlation between NYHA and Functional
Pulmonary Function Tests variables were shared in Table 5.
VC 3,430, 90
+
FEV1 2,670, 86 Table 5. Comparison of prognostic values and NYHA classes in patients with CHF
FvC 3,37+0, 89 NYHA (mean1SD)
Parameters
FEV1/FVC 73,9049,06 Class I-1l Class llI-IV
Comorbidities Age 49,00 £ 11,06 43,53+ 11,75
VO, max 16,16+ 4,66 12,396,24
Coronary Disease %27,5
M %12,5 6-min-walktest 359,41450,53 246,751141,97
Valvular Disease %77,5 ve 3,4810,83 3,414,94
iCD Presence %35,0 FEV1 2,54+0,71 2,734,092
LVEF 25,16+£9,21 22,21+5,31
Table 2. Correlation between NYHA and other parameters RVEF 37,08+11,37 33,57411,22
Parameters NYHA (Mean + SD)
Class | Class Il Class Il Class IV
Age (years 49,00 £11,06 43,53£11,75 . . . . .
ge (years) Statistical correlation between patient characteristics in
VO, Max (ml/kg/dk) 16,16 +4,66 12,39 16,24
. mortality and clinical variables were given in Table 6.
6 Minute Walk test, (m) 3504145053 | 246,75+141,97* Y 8
LVEF (%) 25,16 19,21 22,215,31
RVEF (%) 37,08 £11,37 33,5711,22
VC 3,48 0,83 3,4110,94
FEV1 2,54 10,71 2,730,92
FVC 3,390,82 3,3610,94
FEV1/FVC (%) 73,417,35 74,1019,82
*P<0.01
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Table 6. Patient characteristics in mortality According to the NYHA class, right atrial pressure and Pro-

Age, Ml history, valvular disease and central nervous system
(CNS) involvement and implantable cardioverter defibrillator
(ICD) presence were significantly different between the two
groups. Age, Ml history, presence of valvular disease and
CNS involvement were associated with poor prognosis in the
mortality group in fact diabetes mellitus (DM) ratio was
significantly higher in the mortality group. Although dilated
and hypertrophic CMP were not significant in terms of
mortality according to etiological diagnosis, ischemic CMP
was statistically significant (p <0.05). Patient characteristics
in mortality are shown in (Table 7). Left ventricular end
diastolic diameter (LVEDD) and VO, max values (p <0.05)
were statistically significant and high left ventricular end
diastolic volume (LVEDV) and low VO, max values were
associated with poor prognosis. Although not statistically
significant, LVEF and Intermacs values were found to be low

in the mortality group.

Parameters Living Patients Ex Patients P BNP values increased from Class | to Class 1V, whereas VO,
Age 44,83+10,28 46,33+16,36 0,008
Male 78,8% 21,2% 0,179 max values exhibited a decreasing trend.
Female 71,4% 28,6%
Coronary Disease | %12 %11 0,779 In the multivariate analysis, RVEF was associated with
mi %22 %44 0,076 ) ) ) )
Valvular Disease %70 %100 0,000¢ mortality as an independent variable. Mortality rate was
ICD Presence %38 %22 0,029* higher in patients with low RVEF (p <0.05). Similarly, the 6-
CNS Involvement | %03 %22 0,000* ) ) )
Diabetes %16 %33 0,061 min walk test was also found to be an independent predictor
HT %12 %22 0,211 of mortality.
CABG History %09 %22 0,071
LVEF 23,25¢7,25 22,55¢4,82 0,318
LVDEV 6,15£0,98 6,94+1,85 0,023* DISCUSSION
LVDED 6,46+1,21 6,98+1,46 0,237
RA pressure 11,75+£2,74 12,33+ 2,64 0,621 . . X . .
LVEF 36,67¢11,01 27552942 0425 Chronic heart failure is becoming more common owing to
:’ﬁ/kk\g’/or;in) 14,45+ 6,45 10,31£2,36 0,012 the aging population and the number of patients with
6 Min Walking (m) | 321,51#102,71 139,44+128,09 | 0,173 chronic heart failure is increasing daily. Despite recent
iINTERMACS 4,90+1,59 3,6611,22 0,273 ) ) ) )

- advances in treatment, HF still has high mortality and
Sodium 132,3245,17 130,006,28 0,571
Pro-BNP 3025,1845794,10 | 2674,91891,63 | 0,497 morbidity rates. Previous studies have shown that the
Functional Capacity NYHA quality of life is impaired in patients with heart failure

| 0, 0, . .
Class -1 83,3% 16,7% 0,335 (Seferovic et al.,2021, Moradi et al.,2020). In our study, as
Class IIIl-IV 75,0% 25,0% the NYHA functional class worsened, the SF36 parameters
E::tritn:ate also worsened; however, a significant correlation was found
beats/min 89,03+ 18,89 97,22+ 24,09 0,642 ) )
only between the pain parameter of SF36 and the 6-min-

Heart Rate walk test. SF36 parameters were correlated with each other.
Max. 121,29+31,81 131,55424,26 0,337
beats/min Other studies have demonstrated a significant correlation

between NYHA functional class and all parameters of SF 36
(Karapolat et al.,2006). In our study, a nonsignificant
correlation was found between the two groups of NYHA class
I-1l (group 1) and class IlI-IV (group 2) in terms of quality of
life parameters. However, physical role parameter values,
which indicate the accomplishment of daily activities and
effortful tasks, were 50% lower in group 2 than in group 1.
Rose et al. have also published similar results. However, the
determinants of quality of life deterioration remain unclear
(Rose et al.,2001). Although other studies have reported a
significant correlation between NYHA functional class and all
parameters of SF36, no such correlation was found in our
study. This can be attributed to new treatment approaches
and psychological support given to the patient by increasing
awareness, there by increasing patient comfort. Lee et al.
also demonstrated that an improvement in psychological

support and functional health parameters increased the
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quality of life (Lee et al.,2005). Clark et al. also reported
higher values of quality of life in patients with positive life
beliefs who receive social support and are in communication
with their physicians (Clark et al.,2003). In their study, Hobbs
et al. showed that beta-blockers and angiotensin-converting
enzyme (ACE) inhibitors increased the quality of life (Hobbs
et al.,2002). The results of our study are consistent with
those of these studies.The mean survival time for advanced-
stage heart failure is 2—3 years (Poggin et al.,2010). High-risk
patients are identified by evaluating the patien’s clinical
status, functional capacity and left ventricular functions at
rest (Laincbury et al,2002). However, all these
measurements are insufficient to determine the prognosis of
patients.In our study age, Ml history, presence of valvular
disease and CNS involvement were associated with poor
prognosis. DM rate was significantly higher in the mortality
group.DM also poses a risk for cerebrovascular accident,
carotid artery disease, and coronary artery disease (Isik et
al., 2021). Although not homogeneously distributed, the
presence of ICD was found to be higher in living patients,
which can be argued to contribute to the survey by
preventing ventricular arrhythmias. In the Sudden Cardiac
Death in Heart Failure Trial (SCD-HeFT) study, the effects of
amiodarone on surveying patients with sustained ventricular
tachycardia and ventricular fibrillation were compared at
45.5months of follow-up. In that study, ICD implantation was
shown to reduce death risk by 23%, although amiodarone
showed a similar effect to that of placebo (McMurray et al.,
2012, Bardy et al.,2005).In our study, although dilated and
hypertrophic CMP were not significant in terms of mortality
based on etiological diagnosis, ischaemic CMP was
statistically significant. Furthermore, right atrial pressure
and proBNP values increased from Class | to Class 1V,
whereas VO, max values exhibited a decreasing trend. In
their study included 45 year follow-up Ladenvall et al.
showed that VO, max is an important independent indicator
of mortality, and low VO, max values were associated with
poor prognosis and Altes et al. reported that increased right
atrial pressure was an independent indicator of mortality.

(Ladenvall et al.,2016, Altes et al. 2019). Mayer et al.

(NATURAL ©IFE WEDICINE

investigated the prognostic value of N-terminal fragment of
the BNP precursor (NT-proBNP) in patients with chronic
coronary heart disease without clinical HF and found that
mortality rate due to all causes was higher in the group with
a NT-proBNP level of 862pmol/L compared with lower NT-
proBNP levels (3.46%/year vs. 1.08%/year) (Mayer et
al.,2009). As explained above, our patient group also showed
poor prognosis and the results were consistent with those of
other studies. In multiple regression analysis, RVEF was
associated with mortality as an independent variable.
Mortality rate was higher in patients with low RVEF.
Mortality was observed in 5 of 6 patients (83%) with RVEFof
<25%. Meyer et al. investigated the RVEF effects in patients
with chronic heart failure and reported that <20% RVEF was
an independent predictor of mortality and hospitalization. In
this series of 2008 patients, the mortality rate was 8% when
RVEF was <40%, and it increased to 18% when RVEF was
<20% (Meyer et al.,2010). In our study, RVEF was also found
as an independent predictor of mortality; however, a larger
patient population is required for a more clear evaluation of
mortality and statistical significance. Similarly, the 6-min-
walk test was also found as an independent predictor of
mortality. Mortality rate was significantly higher in the
mortality group at low walking distance. When compared
with all patients, the mortality rate was 53% at a walking
distance of <200 m. Mortality was observed in 7 of 13
patients. Arenaza et al. evaluated patients with severe aortic
stenosis having NYHA class Il and IV symptoms, and found
that mortality or stroke rate was 13% in the group with <300
m 6-min-walk test and 3.9% in the group with <600 m, and
concluded that less walking distance was an independent
predictor of mortality or stroke (Arenaza et
al.,2006).Cardiopulmonary  exercise test (CPET) is
recommended for the measurement of functional capacity,
prognosis and follow-up of medical treatment success and
evaluation of new treatment alternatives for patients with
heart failure (Poggin et al.,2010, Lainchbury et
al.,2002).With CPET, the exercise capacity of patients can be
objectively determined. Maximal oxygen consumption value

provides information about the patients with higher risk of
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cardiac death and long-term prognosis. Peak VO, value is the
most widely accepted parameter for prognosis.
Cardiovascular mortality rapidly increases when peak VO,
falls below 14 ml/kg/min. Similar toprevious studies, 36-
month follow-up mortality was found to be 22.5% in patients
with a peak VOslevel below 14 ml/kg/min in our study. The
mortality rate in patients increased, particularly when the
maximal oxygen consumption decreased below 10
ml/kg/min. In this patient group, 47% of patients survived at
the end of 36 months. However, all patients with peak VO,
values of <14 were alive at the end of follow-up. These
findings are consistent with the 5-year follow-up survey
rates of 25% in malesand 38% in females reported by Poggin
et al (Poggin et al.,2010). In addition to peak VO,, New York
Heart Association functional class, pro-BNP values, LVEDD,
RVEF and 6-min-walk test were found to be associated with
prognosis in our study. When all patients were compared,
the mortality rate in NYHA class I-Il was 16.7%, and it
increased to 25% in NYHA class llI-IV. The mortality rate was
77% in NYHA class llI-IV patients in the mortality group (7 of
9 patients) and this group had lower Intermacs values than
the living group (3.66 versus 4.90). Mortality rate was 16.6%
in patients treated with left ventricular assist device (LVAD).
It should be noted that patients were selected to be treated
with LVAD were patients in the NYHA class Ill and IV group,
and their probability of benefiting from medical treatments
was so limited or they were patients in the mortal limit who
were unable to tolerate maximal treatments owing to side
effects. Accordingly, as mentioned above, the mortality rate
we found in this group decreased from 77% to 16%. This
result is consistent with the findings of Rose et al.
investigating long-term use of left ventricular assist devices
in end-stage heart failure, where in a 48% reduction in
mortality risk was obtained compared with the medical
treatment group (Rose et al.,2001). Similar results are found
in auxiliary devices that provide continuous current
(Slaughter et al.,2009). A total artificial heart device is an
implantable machine that replaces the heart and provides
temporary life-saving situations for the bridge to heart

transplantation (Vis et al., 2022). It maintains perfusion

(NATURAL ©IFE WEDICINE

support mechanically until the patients recover or prior to
heart transplantation (Cavga, 2022). Total artificial heart
(TAH) implantation provides emergency hemodynamic
repair and clinical stabilization by correcting end organ
failure in patients close to death and allows for
transplantation. Jack and colleagues found that the survey
bridge to transplantation was 79% in patients who
underwent this procedure. Previous studies reported
surveys up to transplantation as 51%—71% for LVADs and
58%—-61% for biventricular assist devices (BIVAD)s. The
mortality and morbidity benefits of TAH devices for bridging
patients with biventricular insufficiency to transplantation

are superior to those of BIVADs (Copeland et al.,2004).

Previous studies have shown that quality of life is impaired
in patients with heart failure. Positive life beliefs, social
support, psychological support, patient communication with
physicians and improvement of functional health
parameters increase quality of life. However, the parameters
predicting deterioration of quality of life remain unclear and
multicenter studies with large series are required. Because
comorbid conditions are associated with poor prognosis, it
would be appropriate to evaluate these conditions in large
series. According to the etiologic diagnosis, patients with
dilated and ischemic CMP (due to their high mortality)
should be carefully followed. We believe that early and
correct decisions regarding support devices for this group

will directly have an impact on survival and quality of life.
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OZET

Amag

Bu calismada bagirsak mikrobiyotasi insulin direnci ve
diyabet arasindaki iliski arastirilmistir. Son yillarda bagirsak
mikrobiyotasi, insulin direnci ve diyabet iliskisi ile ilgili
yapilan c¢alismalar incelenmistir. Ek olarak bagirsak
mikrobiyotasi diyabet iliskisinin altinda yatan potansiyel
mekanizmalar, diyabeti ve insulin direncini 6nlemede

kullanilabilecek yontemler hakkinda bilgi verilmistir.

Yéntemler

Pubmed ve Google Scholar gibi veri tabanlari kullanilarak
2012-2022 vyillart arasinda bagirsak mikrobiyotasi, insulin
direnci ve diyabet ile ilgili yapilan calismalar incelenmis ve

derleme halinde sunulmustur.

Bulgular

insulin direnci veya diyabeti olan hastalarda bagirsak
mikrobiyotasinda saglikli insanlara gore degisiklikler oldugu
gbzlenmistir. Bagirsak mikrobiyota ¢esitliligi ile insulin
direnci ve diyabet arasinda dikkate deger bir iliski mevcuttur
ve kisa zincirli yag asitleri bu iliskide ©6nemli bir rol

Ustlenmektedir.

Sonug¢

Diyabet diinya ¢apinda milyonlarca insani etkileyen kronik

metabolik bir hastaliktir. Diyabetin nedenleri, etkileri,

Onleme stratejileri strekli arastirilmaktadir. Yapilan
caligmalar arastirmacilara yeni bakis acilari
kazandirmaktadir. insulin direnci veya diyabeti olan
hastalarin bagirsak mikrobiyotasinda saglikl insanlara goére
degisiklikler oldugu gozlenmistir. Bagirsak mikrobiyotasinin
cesitliligi diyabet ve insulin direncini 6nlemede 6nemli bir
strateji olabilir. Mikrobiyotanin olumlu yonde degistirilmesi
(prebiyotik ve probiyotik tiketimi, fekal mikrobiyom
transferi vb.) obezite, insulin direnci ve diyabeti 6nleme veya
tedavi yontemlerinden biri olabilir. Bagirsak mikrobiyotasi ile
diyabet iliskisini ve mikrobiyotanin terapétik potansiyelini

anlamak icin daha fazla arastirmaya ihtiyac vardir.

Anahtar Kelimeler

Bagirsak mikrobiyotasi, diyabet, insulin direnci, prebiyotik,

probiyotik, kisa Zincirli yag asitleri

ABSTRACT

Objective

In this study, the association of intestinal microbiota with
insulin resistance and diabetes was investigated. Recent
studies have examined the association of intestinal
microbiota  with insulin  resistance and diabetes.
Additionally, the potential mechanisms underlying this
association were discussed, and methods for preventing
diabetes and insulin resistance were investigated based on

this association.
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Methods

Using databases such as Pubmed and Google Scholar,
studies on gut microbiota, insulin resistance and diabetes in
2012-2022 years have been reviewed and presented in a

review.

Results

It has been observed that there are changes in the gut
microbiota in patients with insulin resistance or diabetes
compared to healthy people. There is a remarkable
association between intestinal microbiota diversity and
insulin resistance; short-chain fatty acids also play an

important role in this relationship.

Conclusion

Diabetes is a chronic metabolic disease that affects millions
of people worldwide. The causes, effects, and prevention
strategies of diabetes are constantly being researched. The
research conducted provides researchers with new aspects.
It has been observed that there are changes in the gut
microbiota in patients with insulin resistance or diabetes
compared to healthy people. The diversity of the gut
microbiota could be an important preventive strategy for
diabetes and insulin resistance. Modification of microbiota
(prebiotic and probiotic consumption, fecal microbiome
transfer, etc.) can be used to prevent or treat insulin
resistance, obesity, and diabetes. The relationship between
the gut microbiota and diabetes, as well as the microbiota's

therapeutic potential, both require further investigation.

Keywords

Gut microbiota, diabetes, insulin resistance, prebiotic,

probiotic, ahort chain fatty acids
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Diyabet, kalpte, kan damarlarinda, gozlerde, bobreklerde ve
sinirlerde ciddi hasara yol acan yiiksek kan sekeri seviyeleri
ile karakterize kronik, metabolik bir hastaliktir (Diinya Saglik
Orgiitii [WHO]). Uluslararasi Diyabet Federasyonu (IDF) 2021
verilerine gore diinyada 537 milyon insan diyabet hastasidir
ve yine 2021 yilinda 6.7 milyon 6limiin sebebi diyabettir.
Dinyada oldugu gibi Ulkemizde de diyabet prevalansi
giderek artmaktadir (International Diabetes Federation
[IDF]). Bu nedenle inslilin direnci ve diyabetin nedenleri, yeni
tedavi yontemleri, diyabeti Onleme stratejileri saghk
profesyonelleri tarafindan arastiriimaktadir. insan viicudu
icin mikrobiyotanin 6nemi yeni calismalar yapildik¢a daha da
iyi anlasilmaktadir. Kardiyovaskiler hastaliklar, kanser,
solunum vyolu hastaliklari, diyabet, inflamatuar bagirsak
hastaliklari, beyin bozukluklari, kronik bébrek hastaliklari ve
karaciger hastaliklari gibi bircok hastaligin mikrobiyota ile
iliskili oldugu gorialmustir (Hou ve ark, 2022).
Gastrointestinal sistem (GIS) mikrobiyotasi insan viicudunda
en fazla mikroorganizma barindiran kisimdir (Sender ve ark.,
2016). Yapilan galismalar diyabeti veya insilin direnci olan
hastalarda bagirsak mikrobiyota ¢esitliliginde saglikh
bireylere gore degisikler oldugunu gostermektedir (Wu ve
ark., 2020; Chen ve ark., 2021). Bu nedenle mikrobiyota
cesitliliginin insilin direnci ile olan iliskisini ve bunun altinda
yatan mekanizmalari anlamak, diyabet ve insulin direncinin
olusum mekanizmalarini daha iyi anlamaya katki saglayacagi
icin  onemlidir.  Bu iliskiye  dayanarak  bagirsak
mikrobiyotasinda bilingli olarak yapilan degisiklikler diyabeti
onleme veya kan sekerini diizenlemede potansiyel bir tedavi

yontemi olarak kullanilabilir (Tao ve ark., 2020; Wang ve ark.,

2020).

Mikrobiyota

insan viicudunda ¢ok sayida mikroorganizma, mayalar ve
virisler bulunur. Bu mikrobiyal topluluklar, homeostaza
katki saglar ve bagisiklik fonksiyonunu diizenler. Son yillarda
mikrobiyotanin, saghgin strdiarilmesindeki ve

hastaliklardaki rolu ile ilgili bircok arastirma yapilmistir.
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Lokalize oldugu bolgelere gore mikrobiyota; bagirsak, agiz,
solunum ve deri mikrobiyotasi olarak siniflandirilabilir (Hou
ve ark., 2022). Mikrobiyotanin bilesimi bulundugu bolgeye
gore degisir. Bagirsak mikrobiyotasi bunlarin icerisinde en
fazla mikroorganizma barindiran ve insan saghgi icin en
onemli kabul edilen mikrobiyotadir. Bagirsak bakterileri,
gidalarin  fermantasyonu, patojenlere karsi korunma,
bagisiklik yanitinin uyarilmasi ve vitamin Gretimi gibi cesitli
islevlere hizmet eder. Ortalama 70 kg bir insanin kolonunda
yaklasik 10™ bakteri bulunur (Sender ve ark., 2016). Bu
bakteri sayisinin ve gesitliligin hastalik durumlarinda degistigi
gozlenmistir. Bununla birlikte mikrobiyota dengesinin
bozulmasi olarak ifade edilen disbiyoz durumunun ise bircok
hastaligin sebebi olabilecegi ile ilgili c¢cokca ¢alisma
mevcuttur. Genel olarak, bagirsak mikrobiyotasi Firmicutes,
Bacteroidetes, Actinobacteria, Proteobacteria, Fusobacteria
ve Verrucomicrobia olmak lGzere 6 filumdan olusur. Candida,
Saccharomyces, Malassezia ve Cladosporium bagirsak
mikrobiyotasinda bulunan bazi mantarlardir. Bakteri ve
mantarlara ek olarak, bagirsak mikrobiyotasi ayrica virusler,
fajlar ve basta M. smithii olmak tizere arkeler igerir ( Hou ve

ark., 2022).

Bagirsak Mikrobiyotasi ve Glikoz Metabolizmasi

Bagirsak mikrobiyotasinda bulunan bakterilerin insan
viicudu icin en dnemli katkilarindan bir tanesi de kisa zincirli
yag asitlerinin Uretilmesidir. Kisa zincirli yag asitleri (KZYA),
insan vicudu tarafindan sindirilemeyen karbonhidratlarin
bagirsak mikrobiyotasi tarafindan fermente edilmesiyle
Uretilir. Bunlar butirat, asetat ve propiyonattir (Morisson ve
Preston, 2016). Konak enterositleri icin gerekli bir besin
maddesi olmanin yanisira, KZYA insilin duyarlihgini, sistemik
inflamasyonu, glikoz ve lipit homeostazini dlizenler. KZYA,
tokluk hormonlarinin salinimini artirarak ve vagal afferent
kemoreseptorleri uyararak istahi bastirir. Karaciger ve yag
dokusunda termojenez ile ilgili proteinleri diizenler ve enerji
harcamasini arttirir. Ayrica pankreatik B hicrelerinden

insilin sekresyonunu artirir (Sanna ve ark., 2019).
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KZYA, epitelyal blylmeyi ve hasarlara karsi dogal savunmayi
artirarak epitel bariyer fonksiyonunu glclendirir. Ayrica B
lenfosit aktivasyonunu ve plazma B lenfositlerinde

farklilasmay tesvik ederek antikor Gretimini arttirir.

G-protein-bagli reseptoér (GPR)43, GPR41, GPR109A ve
Olfaktor reseptor-78 (OIfr78), KZYA reseptorleri olarak
tanimlanmistir.  Bu KZYA reseptorlerinin  ekspresyonu,
bagirsak epitel hiicreleri (GPR43 ve GPR41), enteroendokrin
hicreler (GPR43 ve GPR41), adipositler (GPR41), renal
endotel hicreleri (OIfr78) ve belirli miyeloid hcreler
(notrofiller icin GPR43) gibi spesifik hiicre tiplerini kapsar.
GPR41 ve GPR43 pankreasta yliksek oranda eksprese edilir.
KZYA hepatik portal sistem ile limen arasindaki hicre igci
molekiler gecisi saglayan siki baglanti proteinlerinin
dizenlenmesiyle epitel bariyerin bitlinliglini saglamada
onemli bir rol oynar. Epitel bariyerindeki gecirgenlik,
bakterilerin ve/veya bunlarin hiicre duvari bilesenlerinin
(lipopolisakkaritler) translokasyonu sebebiyle obezite ve
insulin direnci ile iliskilendirilen bir inflamatuvar kaskadi
tetikledigi icin onemlidir. Propionatin Peptit YY(PYY) ve
Glukagon benzeri peptit-1(GLP-1) aracih mekanizmalarla

istah dizenlemesini indlkledigini gostermistir (Kim, 2018).

Ayrica bagirsak mikrobiyotasi birincil safra asitlerini ikincil
safra asitlerine metabolize eder. ikincil safra asitleri,
farnesoid X reseptériine baglanir ve insilin duyarhhgini ve
glikoz toleransini artirabilen fibroblast bliyiime faktor
(FGF)19/15'in serbestlenmesini saglar. Bu nedenle, bagirsak
mikrobiyotasinin  disbiyozu, glikoz = metabolizmasini
etkileyerek anormal safra asidi metabolizmasina yol acabilir

(Hou ve ark., 2022).

MATERYAL & METOT

Pubmed, Google Scholar gibi veri tabanlarinda 2012-2022
yillari arasinda yayinlanan insilin direnci ve diyabet ile
bagirsak mikrobiyotasi arasindaki iliskiyi arastiran makaleler
incelenmistir. Randomize c¢ift kor plasebo kontrolli olan,
katihmci sayisinin daha fazla oldugu calismalar incelenerek

derleme haline getirilmistir.
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BULGULAR

Diyabet mikrobiyota iliskisi

2018 yilinda Zhao ve arkadaslari tarafindan Tip 2 Diabetes
Mellitus (T2DM) hastalariyla yapilan ¢alismada hastalar 16
ve 27 kisilik iki gruba ayrilmistir. iki gruba da saglkli
beslenme ve egzersiz tavsiyeleri verilmis ve bir amilaz
inhibitori olan akarboz kullandiriimistir. Akarboz, diyetle
alinan nisastanin sindirimini azaltir ve nisastayr kalin
bagirsakta fermente edilebilir karbonhidrat haline getirerek
life donusturir. 16 kisilik olan U grubuna lifli diyet
verilmezken 27 kisilik ikinci grup olan W grubu tam
tahillardan, geleneksel Cin tibbi gidalarindan ve
prebiyotiklerden olusan lifli diyet ile beslenmistir.
Hemoglobin Alc (HbAlc) duzeylerinde her iki grupta da
azalma go6zlenmistir; ancak 28. giinden itibaren W
grubundaki azalmanin daha fazla oldugu gorilmdastar. Yeterli
glisemik kontrol (HbAlc <%7) elde edilen katihmcilarin
oraninin da W grubunda daha ytiksek oldugu gorilmustir.
(%89'a karsi %50). W grubunun ayrica U grubuna gore viicut
agirhginda daha fazla azalma ve daha iyi kan lipit profilleri
gosterdigi goralmustir. Bagirsak mikrobiyotasi ve lif kaynakli
beslenmeyle glisemik kontroliin iyilesmesi arasindaki iliskiyi
anlamak icin, ayni katihmcilarin midahale 6ncesi ve sonrasi
bagirsak mikrobiyotasi C57BL/6J farelerine nakledilmistir.
Mudahale sonrasi W veya U grubundan mikrobiyota
nakledilen fareler, midahale o©ncesinde mikrobiyota
nakledilen farelerden daha iyi metabolik saglik parametreleri
gostermistir. Midahale sonrasi W grubundan mikrobiyota
alan farelerin, tim gnotobiyotik fareler arasinda en distk
aclhk ve yemek sonrasi seviyelerine sahip oldugu
gozlenmistir. Bu da T2DM hastalarinda diyet liflerinin
etkisiyle  degisen ve sonrasinda transfer edilen
mikrobiyotanin  glikoz homestazina katki sagladigini
gostermektedir. Bu ¢alismada yine hastalardaki kisa zincirli
yag asitleri miktari ve KZYA Uretimine katki sagladigi bilinen
bakteri suslarinin degisimini anlamak icin bakteri suslari ve
ph analizi yapilmistir. W grubunda KZYA Gretimini arttirdigi

bilinen 15 sustan 15 tanesinin asetat ve 5 tanesinin ise
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butirat tretimini arttiran genler bulundurdugu, U grubunda
ise sadece 3 tane susun asetat Uretimini arttiran genler
bulundurdugu gézlenmistir. iki grupta da ph azalmistir bu da
butirat asetat gibi KZYA miktarinin arttigina isaret
etmektedir. Bu ¢alisma mikrobiyotanin degistirilmesinin
T2DM  ve disbiyozla iliskili  hastaliklarda  fayda

saglayabilecegini gostermektedir (Zhao ve ark., 2018).

Bagirsak mikrobiyotasi ve T2DM arasindaki iliskiyi arastirmak
icin isve¢’te 1011 kisilik kesif ve 484 kisilik dogrulama grubu
ile bir calisma yapilmistir. Gruplar; izole bozulmus aclik
glukozu olan (IFG), izole bozulmus glukoz toleransi olan
(IGT), kombine glukoz intoleransi olan (CGl), diyabet tedavisi
goérmemis T2DM olan, T2DM igin risk faktorleri olan ancak
degismis bir glikoz fenotipi olmayan kisiler seklinde
olusturulmustur. Bagirsak mikrobiyotasindaki degisiklikleri
tespit etmek i¢in, normal toleransi (NGT) olan bireyler de
T2DM gelistirme riski digsik ve vyiksek olan olarak
gruplandiriimistir.  Bozulmus glukoz toleransi, kombine
glukoz intoleransi ve T2DM olan gruplarda genel bagirsak
mikrobiyota kompozisyonunun degistigi, ancak bozulmus
aclk glukozu olan degismedigi gozlenmistir. Diyabet tedavisi
goérmemis T2DM'li bireylerde bagirsak mikrobiyotasinda
onemli degisiklikler gozlenmistir. Bagirsak
mikrobiyotasindaki degisikliklerin bireylerde zaten mevcut
oldugu, ancak kombine glukoz intoleransi (CGl) olan kisilerde
daha belirgin oldugu ve insilin direnci ile baglantili oldugu
gozlenmistir. Bununla birlikte bitirat Gretiminde potansiyel
roli olan bitirat Ureticilerinin bollugunun hem prediyabet
hem de T2DM gruplarinda azaldigl gozlenmistir. Yapilan
analizler IFG ve IGT gruplarinda instlin direncinin mikrobiyal
cesitlilikle iligkili oldugunu gostermigstir. Dlstk riskli NGT
gruplari ve yuksek riskli NGT gruplari karsilastinildiginda 1GT,
CGl ve T2DM gruplarinda bdatirat (reticileri olarak
siniflandirilan tirlerde bir azalma gozlemlenmistir. Bununla
beraber prediyabet ve T2DM gruplarinda bitirat Gretimi igin
gerekli olan gen bollugunun azaldigi gozlemlenmistir. Bu gen
kaybi hem prediyabette hem de daha biyik 6lgide IGT ve
CGI gruplarinda meydana gelmistir. Calismanin bulgulari,

bitirat Ureticilerinin ve/veya butiratin kendisinin glukoz
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intoleransi ve T2DM ilerlemesinde roli  oldugunu
gostermektedir. Calismada bagirsak mikrobiyotasindaki
degisiklikler, aghk glikozu ile degil, insilin direnci ile

iliskilendirilmistir (Wu ve ark., 2020).

2166 kisi ile yapilan yeni tarihli genis ¢apli bir arastirma da
insulin direnci ve mikrobiyota iliskisini desteklemektedir.
Arastirmaya gore bagirsak mikrobiyota bilesimi ile T2DM
prevalansi ve insilin direnci baglantilidir. Calismada daha
yuksek mikrobiyota cesitliliginin daha distk insdlin direnci
ve daha disik T2DM prevalansi ile iliskili oldugu
belirtiimektedir. Calismada ayrica 12 bakteri taksonunun
bollugunun insilin direnci ve T2DM riskine karsi fayda
saglayabilecegi tespit edilmistir:  Christensenellaceae,
Clostridiaceae 1, Peptostreptococcaceae,
Christensenellaceae R7 grubu, Marvinbryantia,
Ruminococcaceae UCGO05, Ruminococcaceae UCGO0S,
Ruminococcaceae UCGO010, Ruminococcaceae NK4A214
grubu, Csensustricto 1, Intestinibacter ve Romboutsia. Bu 12
bakteri taksonunun hepsinin buitirat Ureten bakteriler
oldugu bilinmektedir. Bu galisma da tipki diger ¢alismalarda

oldugu gibi butiratin ve butirat treten bakterilerin insilin

direncindeki roliinii gostermektedir (Chen ve ark., 2021).

Mikrobiyota diyabet ¢alismalarinin yaninda yine mikrobiyota
insllin direnci arasindaki iliskiye dayanarak fekal mikrobiyom
transferinin obez bireylerin kilo kaybina bir katkisinin olup
olmadigi arastirilmistir. 2017-2019 vyillari arasinda 87 kisi ile
yapilan plasebo kontrolli randomize bir arastirmada fekal
mikrobiyom transferinin obez hastalarin kilo kaybina
etkisinin olmadigi fakat hastalarda visseral yag doku
miktarini azalttigl ve metabolik sendromun ¢oziilmesine

katkida bulundugu gozlenmistir (Leong ve ark., 2020).

Tim bu bilgilerden yola ¢ikarak probiyotik takviyelerinin
insllin direnci ve diyabet Uzerine olabilecek potansiyel
olumlu etkilerini arastirmak icin bircok calisma yapilmistir.
Yapilan c¢alismalar  probiyotik  takviyelerinin  T2DM
hastalarinda HbA1lc, aglik kan ve insilin direncinin
azalmasina yol agarak olumlu etkilere sebep olabilecegini
gostermektedir (Tao ve ark., 2020).
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Ayrica insilin direnci ve T2DM hastaliginda sikca recete
edilen ve dilizenlenmesinde oldukca etkili bir ila¢g olan
Metformin ile mikrobiyota iliskisi de arastirmacilar
tarafindan  incelenmistir.  Metforminin  mikrobiyota
birlesimini 6nemli 6lglide degistirdigi ve butirat, asetat,
valerat gibi kisa zincirli yag asitleri miktarini arttirdig

gozlenmistir (Mueller ve ark., 2021).
Elde edilen bulgular kisaca 6zetlenecek olursa;

= T2DM hastalarinda bagirsak mikrobiyotasinda saglikh
bireylere gore degisikler oldugu gozlenmistir (Zhao ve
ark., 2018; Wu ve ark., 2020; Chen ve ark., 2021).

=  Bozulmus glukoz toleransi ve kombine glukoz olan
bireylerde de bagirsak mikrobiyotasinda degisiklikler
oldugu gorilmis ve bu degisikligin insulin direnci ile
baglantili oldugu gozlenmistir (Wu ve ark., 2020).

= Bagirsak mikrobiyotasinda bulunan bitirat gibi KZYA
Ureten bakterilerin bollugunun insulin direnci ve diyabet
varliginda azaldig1 gorilmektedir (Zhao ve ark., 2018;
Wu ve ark., 2020; Chen ve ark., 2021).

= Probiyotik ve lifli gidalarla beslenme T2DM hastalarinda
HbAlc, aglik kan glukozu ve insulin direncinde
azalmalara yol agarak olumlu etkilere sebep olmustur.
(Zhao ve ark., 2018; Tao ve ark., 2020).

= Kan sekerini dizenlemek amaciyla kullanilan
Metforminin mikrobiyota bilesimini 6nemli Olglde
degistirdigi ve KZYA Uretimini arttirdigi gozlenmistir.
(Mueller ve ark., 2021)

TARTISMA

Son yillarda instlin direnci, Tip 2 Diabetes Mellitus (T2DM)
ve bagirsak mikrobiyotasi arasindaki iliskiyi anlamak icin
bircok calisma yapilmistir. Bu c¢alismalar mikrobiyota ile
insllin direnci ve T2DM arasinda ciddi bir iliski oldugunu ve
kisa zincirli yag asitlerinin bu iliskiye aracilik edebilecegini
gostermektedir. Diyabet ve GIS mikrobiyota arasindaki iligki
gbdz onilne alindiginda saglikli bir mikrobiyotanin insilin
direnci, obezite ve diyabeti 6nlemede 6nemli oldugu

gorllmektedir. GIS mikrobiyotayr etkileyen en 6nemli
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faktorlerden biri tiikettigimiz besinlerdir. Zhao ve arkadaslari
tarafindan yapilan calismada gosterildigi Gzere saglikh ve lif
yoniinden zengin gidalarla beslenme bagirsak
mikrobiyotasinda olumlu degisikliklere yol acarak diyabet ve
instlin direnci igin fayda saglayabilmektedir (Zhao ve ark.,

2018).

Prebiyotik ve Probiyotik

Prebiyotik “konakg¢i mikroorganizmalar tarafindan segici
olarak kullanilan ve saglik yarari saglayan substrat” olarak
tanimlanmaktadir.  Frukto-oligosakkaritler ve galakto
oligosakkaritler ~ gibi  prebiyotikler  Lactobacillus  ve
Bifidobacterium'un ¢ogalmasini uyarir. Klasik prebiyotik
olarak kabul edilen molekiiller arasinda insan siti
oligosakkaritleri, intlin, frukto-oligosakkaritler ve galakto-
oligosakkaritler sayilabilir. Bununla beraber direngli nisasta,
pektin, arabinoksilan, kepekli tahillar, g¢esitli diyet lifleri de
bagirsak mikrobiyotasinin modilasyonuna neden olarak
prebiyotik gibi davranabilir. Probiyotikler ise en basit haliyle
“Yeterli miktarlarda uygulandiginda konakgiya bir saglk
yararlt  saglayan  canli  mikroorganizmalar”  olarak
tanimlanabilir (Quigley, 2019). Probiyotiklerin
gastrointestinal bozukluklar, otoimmun hastaliklar, obezite,
insllin direnci, T2DM ve alkole bagl olmayan yagh karaciger
hastaligi gibi kronik hastaliklar i¢in faydali oldugu
bulunmustur. Ayrica probiyotik kullaniminin oksidatif stresi
azaltarak antioksidan kapasiteyi arttirdigi gorulmustir
(Kayacan ve ark., 2022). Prebiyotik ve probiyotik gidalarin
tiiketimi bagirsak mikrobiyotasinin iyilestirilmesi icin fayda
saglayabilir. Ulkemizde yaygin olarak tiiketilen yogurt,
peynir, kefir gibi fermente sit Urlnleri Lactobacillus,
Lactococcus, Leuconostoc gibi probiyotik bakteriler
bulundurur ( Bellikci ve Blyliktuncer, 2018). Bunlarla birlikte
glinimizde piyasada ¢ok sayida probiyotik ve prebiyotik
iceren mdihtahzarlar, gida takviyeleri ve vyiyecekler

mevcuttur.
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Antibiyotikler ve Mikrobiyota

Bagirsak mikrobiyotasinda degisimlere neden olan
faktorlerden bir tanesi de insan vicudunda patojen
bakterileri tedavi etmek amaciyla kullanilan antibiyotiklerdir.
Her ne kadar patojen mikroorganizmaya secici etki eden ilag
kullanilmaya c¢alisilsa da kullanilan antibiyotikler GIS
mikrobiyotayi etkilemektedir. Ayrica bazi klinik durumlar
genis  spektrumlu antibiyotikle tedaviyi  kaciniimaz
kilmaktadir. Kullanilan antibiyotigin etki spektrumu, etki
mekanizmasli, dozu, kullanim siresi ve mikroorganizmalar
Gzerinde olusturdugu direng profili mikrobiyota tizerine olan
etkilerini belirler. Ozellikle yogun ve genis spektrumlu
antibiyotik kullanimi mikrobiyotada kisa ve uzun dénem
etkilere yol agar. Bu etkiler fonksiyonel ve taksonomik olarak
cesitliligini  yitirmis ve patojenlere karsi savunmasiz
disbiyotik bir mikrobiyotaya yol agmasi veya antibiyotik
direncini ifade eder. Antibiyotik kullaniminin Gzerlerine daha
fazla etki ettigi gozlenen baslica bakteri gruplari
Actinobacteria, Bacteroidetes, Firmicutes ve Proteobacteria
gruplaridir (Lange ve ark., 2016; Kili¢ ve Altindis, 2017). Bu
nedenle antibiyotiklerin akilci kullanimi mikrobiyota saghgi

icin oldukga 6nemlidir.

Kiiresel Koronaviriis Hastaligi 2019 (COVID-19)

ve Diyabet

COVID-19 pandemisi etkisini hala strdirmektedir. Siddetli
akut solunum sendromuna yol acarak etkisini gosteren
COVID-19 hastaligi ortaya c¢iktigi glinden beri o6limle
sonuglanan bircok vakanin sebebi olmustur. Diyabet bircok
hastaligin gelisiminde ve prognozunda etkilidir ve tim
diinyada milyonlarca diyabet hastasi vardir. Bu nedenle
COVID-19’un diyabet ile olan iliskisi ve diyabetin COVID-19
hastaliginin prognozuna olan etkisi olduk¢a ©6nemli bir
meseledir. Yapilan calismalar gostermektedir ki diyabet,
COVID-19" a vyakalanma riskini etkilemezken, COVID-19
hastalarinda hastaliga eslik eden diyabetin varli§i hastaligin
ciddiyetini  6nemli  Ol¢ide  arttirmaktadir.  Diyabet
hastalarinda ciddi COVID-19 hastaligi gelisme olasiligi normal

bireylere gore yaklasik iki kat daha fazladir ve bu nedenle
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diyabetik hastalarin 6lim riski de daha fazladir. COVID-19 ve
diyabetli hastalarin akut solunum sikintisi sendromu (ARDS)
gelistirme olasiligi diyabetik olmayan bireylere gore daha
yuksektir. Diyabetik hastalar daha fazla yogun bakima ve
invaziv ventilasyona ihtiya¢ duyarlar ve hastaliga karsi daha
savunmasizdirlar. Diyabet varli§i COVID-19’un mortalitesini

arttirmaktadir (Kumar ve ark., 2020).

COVID-19 ve Bagirsak Mikrobiyotasi

Bagirsak mikrobiyotasinin COVID-19 hastaligi ve hastaligin
prognozu Uzerine olan etkileri bilim insanlari tarafindan
arastirilmaktadir. COVID-19 hastalarinin ¢ogunda ishal, mide
bulantisi  veya kusma gibi gastrointestinal belirtiler
gozlenmektedir. COVID-19 ve post-akut COVID-19 sendromu
(PACS) hastalarinda  mikrobiyotanin  énemli  dlclide
degistigine dair kanitlar mevcuttur. Yapilan ¢alismalara gore
COVID-19 hastalarinda bagirsak mikrobiyota bilesimi, sitokin
seviyeleri ve enflamatuvar belirtecler arasindaki iliskiler,
bagirsak mikrobiyotasinin konakgi bagisiklik tepkilerini
modile ederek COVID-19 siddetinin buyikliginde rol
oynadigini  gostermektedir.  Bagirsak  mikrobiyotasi
konake¢inin bagisiklik tepkisini modiile etmede rol oynayarak
hastaligin potansiyel siddetini ve sonuglarini etkileyebilir.
Ayrica, bagirsak mikrobiyotasinin disbiyozu hastaliktan
sonraki stirecte, kalici semptomlara katkida bulunabilir (Yeoh

ve ark., 2021; Wang ve ark., 2022).

Diyabeti Onlemede Mikrobiyotanin Rolii

Bugline kadar yapilan galismalar insan mikrobiyotasinin
bircok hastaliktan korunmada &nemli bir rol Ustlendigini
gostermektedir (Hou ve ark., 2022). Diyabet diinya ¢apinda
milyonlarca insani etkileyen kronik ve metabolik bir
hastaliktir.  Tim dinyada oldugu gibi Ulkemizde de
prevalansi giderek artmaktadir. Ayrica diyabet nefropati,
noropati, kardiyovaskiiler hastaliklar gibi bircok ciddi
hastaliga yol agmakta ve insan saghgini tehdit etmektedir.
Diyabet ve diyabet ile iliskili hastaliklar i¢in tim diinyada
milyarlarca ilag ve maddi kaynak kullaniimaktadir (IDF).

insulin direnci ve obezite, T2DM’ye yol acan en &nemli
37

@ v 0

Share This Paper:



Journal of Natural Life Medicine / 2022 | Volume: 4 Issue: 2.

sebeplerdendir. Ozellikle prediyabetik dénemde insiilin
direncini kontrol altina almak diyabeti 6nlemek igin
onemlidir. Son vyillarda yapilan ¢alismalar insilin direnci ile
bagirsak mikrobiyotasi arasinda dikkate deger bir iliski
oldugunu goéstermektedir. Calismalar 0Ozellikle bagirsak
mikrobiyotasinda bulunan bakteriler tarafindan Uretilen
butirat gibi kisa zincirli yag asitlerinin bu baglantiya aracilik
edebilecegini gostermektedir (Zhao ve ark., 2018; Wu ve
ark., 2020; Chen ve ark., 2021). Yine insilin direnci ve diyabet
tedavisinde sik kullanilan ve kan sekerini diizenlemede etkili
bir ilag olan Metformin ve bagirsak mikrobiyotasi ile ilgili
yapilan c¢alismalarda da gorilmektedir ki metformin
kullanimi  bagirsak mikrobiyotasinda degisikliklere vyol
acmakta ve butirat, propiyonat ve valerat gibi kisa zincirli yag
asitlerinin Gretimini arttirmaktadir (Mueller ve ark., 2021).
Kisa zincirli yag asitlerinin insilin duyarhligini, sistemik
inflamasyonu, glikoz ve lipit homeostazini diizenlemede
onemli rolu oldugu gorulmistir (Sanna ve ark., 2019). Bu
bulgulardan yola gikarak saglikh bir mikrobiyotanin insilin
direnci, obezite ve diyabeti 6nlemede faydali olabilecegini
soylenebilir. Bagirsak mikrobiyotasinin gelisiminde tiiketilen
besinlerin 6nemli bir yeri vardir. Saghkl ve lifli gidalarla
beslenme, prebiyotik ve probiyotiklerin tiiketimi bagirsak
mikrobiyotasinin saghg icin faydali olabilir (Zhao ve ark.,
2018). Fekal mikrobiyota transferi (FMT), tasarlanmis
simbiyotik  bakteriler ~ve  mikrobiyotadan tiretilen
metabolitlerin  kullanimi gibi yontemler mikrobiyotanin
olumlu yénde degisimine katki saglayarak faydali olabilecek
yontemlerdir ( Wang ve ark., 2020) Tim bunlara ek olarak
Gizerinde durulmasi gereken baska bir nokta ise antibiyotik
kullanimidir.  Mikrobiyotanin sagligi, dengesi ve direng
gelisiminin 6nlenmesi i¢in yanlis ve gereksiz antibiyotik
kullanimindan mimkin oldugunca kaginilmadir. Son yillarda
bakanhgin da aldigi tedbirlerle llkemizde antibiyotik
kullanimi azalmis olsa da Saglik Bakanliginin 2019 verilerine
gore Turkiye hala OECD (ulkeleri arasinda antibiyotik
kullaniminda besinci sirada yer almaktadir (Saglik Bakanligi).
Antibiyotikler sadece gerekli durumlarda, uygun doz ve
sirede  kullanilmali  genis  spektrumlu  antibiyotik

kullanimindan mimkin oldugunca kaginilmalidir.
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SONUC

Son yillarda vyapilan calismalar insan  sagliginda
mikrobiyotanin dnemini ve birgok hastalikla iliskili oldugunu
gostermektedir. Cagimizin en 6nemli kronik hastaliklarindan
biri olan diyabet ile bagirsak mikrobiyotasi arasinda dikkate
deger bir iliski vardir. Bagirsak mikrobiyotasindaki
mikroorganizmalarin gesitliligi ve miktari diyabet veya insilin
direnci varliginda degismektedir. Ozellikle butirat gibi kisa
zincirli yag asitleri Ureten mikroorganizmalarin  miktari
diyabet veya insilin direnci varliginda azalmaktadir. Bagirsak
mikrobiyotasinin dogal veya beseri yollarla degistirilmesi
insllin direncini etkileyebilir. Saglikl beslenme ve prebiyotik,
probiyotik tlketimi gibi dogal yollar fayda saglayabilir.
Bagirsak mikrobiyotasi diyabeti 6nleme veya kan sekerini
kontrol altina almada rol alabilir. Bagirsak mikrobiyotasi ve
insllin direnci iliskisinin daha iyi anlasiimasi ve terapotik

amacli kullanimi ile ilgili daha fazla arastirmaya ihtiyag vardir.
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