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Turkiye’de Obezite

» TOHTA?*;
- BKI >30 kg/m? kadinlar:%36
- Erkekler: %21.5
- Genel obezite insidansi: %25

» TEKHARF**: obezite prevalansi;
- Eriskin kadinlarda %43
- Erkeklerde %21.1**

» TEKHARF***; Bel cevresi > 102 cm olan erkekler %17,
bel cevresi >88 cm kadinlar %56

» TURDEP: BKi>30 kg/m2:%22, BKi :25-30 kg/m2 %35

*Hatemi H ve ark. Endokrinolojide Yonelisler 2002; 11(1 eki):1-15
**Onat A. ve ark. TEKHARF, Argos lletisim 2001.
***Satman |, and the TURDEP Group. TURDEP Study Diabetes Care 2002



Obezite iliskili Glomerulopati

» Ik kez 1974’de tanimlanmistir

» FSGS ile uyumlu histopatolojik bulgu

» Glomerulomegali

» 10 yillik renal survi %51

» Idiopatik FSGS’ye gore yavas progresyon

» Podosit hasar1 daha az

Kambham N. et al Ki. 2001, 59: 1498-1509



Obezite iliskili Glomerulopati

» ABD’de 6818 renal biyopsi degerlendirildiginde;
» 1986 = 2000

%0.2 = %2

insidans 10 kat artis gostermistir

v

%48 nefrotik proteiniiri
%52 subnefrotik proteiniiri

¥ ¥ ¥ ¥

%44 renal yetmezlik

Kambham N. et al Ki. 2001, 59: 1498-1509



Obezite iliskili Glomerulopati

Obezite:

» IgA nefropatisi
» Allograft nefropatisi

» FSGS
» Unilateral renal agenezis veya nefrektomi

Gelisimi ve progresyonu icin bagimsiz risk faktoriidiir

Kambham N. et al Ki. 2001, 59: 1498-1509



Kambham N. Kidney International. 2001
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Cocukluk Caginda Obezite
ve Renal Hasar

773 olgu
Yas: 6-14

BMI: 10-15 | BMI: 15-20 | BMI: 20-25 | BMI: 25-30 | BMI>30
Asemptomatik %8.5 %13.5 %11.8 %8.6

proteiniiri prevalansi

Kazunari K. J. Pediatric, 2010; 156:342-343



Son Donem Bobrek Yetersizligi
Risk Faktorleri

RR Artisi

m DM

mHT

m SIGARA

m OBEZITE

mYAS

m ERKEK

KOLESTEROL

ooa

Risk factors for end-stage renal disease in a community-based

population: 26-year follow-up of 25 821 men and women in
eastern Finland

= M. Kastarinen’, A. Juutilai ¥
P.Jousilahti®

n',V.Salomaa®.P.Karhap&a', ). Tuomilehto®*%, C. Gronha,



Viicut Kitle indeksi ve GFR Azalmasi

BMI = 20 20 = BMI < 25 25 = BMI < 30
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2012 olgu
5 yil takip

Risk Factors for Progression in Patients with Early-stage
Chronic Kidney Disease in the Japanese Population. Inter Med 47: 1859-1864, 2008



Obezite ve KBY Gelisim Riski

Framinghan Heart Study

2676 olgu 18.5 yildan daha uzun siire izlendiginde

CVH riski

(Hipertansiyon, sigara,

KBY (Evre 3) riski HDL kolesterol, diyabet)

eslestirildiginde
Asin kilo 1.29 1.06
Obez 1.68 1.09

Meredit C. Et al. Am. J. Kidney Dis. 2008 52:39-48



Viicut Kitle indeksi ve
Son Donem Bobrek Yetmezligi Gelisimi

:_i_i Total
| EA Men
| Women

W s 00 N ©

Cumulative incidence of ESRD
per 1000 screenees

(0]
BMI, kg/m2 =21.0 21.0-23 .1 23.2-25.4 25 .5-
N of screenees 24,155 25,826 25,130 25,642
(Men/women) (10,810/13,345) (12,473/13,353)(12,575/12,555)(11,646/13,996)
MNof ESRD 60 98 97 149
(Men/women) (28/32) (55/43) (61/36) (88/61)

Body mass index and the risk of development of end-stage renal
disease in a screened cohort. Kidney International, Vol. 65 (2004), pp. 1870-1876



Obezite ve
Son Donem Bobrek Yetmezligi Gelisim Riski

320252 olgu
15-35 yil takip edildiginde

SDBY gelisim Riski

Normal kilolu 1
Obez 1.87
Klas | Obezite
57
BMI: 30-34.9 3.3

Klas Il Obezit
as ezite 6.2

BMI: 35-39.9
Klas lll Obezite
BMI: >40

Hsu CY. et al. Ann. int. Med. 2006; 144: 21-28




Mikroalbuminduiri:
Metabolik Sendrom ile iliskisi

OBS
%15-20

Normal
popilasyon

%15-40
DM




Metabolik Sendrom Mikroalbuminiiri iliskisi

5]

30 -
P=0.004 P<0.001 P=0.277

o T e,

Percentage with microalbuminuria

Total (n=934) Men (n=345) Women (n=589)

B No traits O One trait O Two traits Three or more traits

Association of the insulin resistance syndrome and microalbuminuria among nondiabetic native Americans.
The Inter-Tribal Heart Project. J Am Soc Nephrol. 2002 Jun;13(6):1626-34.



Santral Obezite-Insiilin Direnci
Mikroalbumintiri lliskisi

= Total olgu B Santral obezite (-)
200 200
n=752 =507
E 160 | t=022,p=0.01 160 r=0027, p=054
© 3 ' : 2
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o 200 200
& n =245 n=87
=3 _. 160 F r=0.26,p<001 160 F =035, p <001
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0 2 4 6 8 10 0 2 4 6 8 10
HOMA-R HOMA-R

Association of Urinary Albumin Excretion with Insulin
Resistance in Japanese Subjects: Impact of Gender Difference on Insulin Resistance. Inter Med 48: 1621-1627, 2009



Bel-Kalca Cevresi Orani ve Mikroalbuminuri

20 % |

18 -
_ 16.0 152
:E 14 | 13.6
E 12
5 10
L 3
S 6
x 4
= 2

0

High WHR = - +
Hypertension - - + +
Odds ratio 1.0 3.3 4.0 3.6
95% CI - 2.0-5.5 2.5-6.3 2.1-6.3

Microalbuminuria, central adiposity and hypertension in the non-diabetic urban
population of the MONICA Augsburg survey 1994/95. Journal of Human Hypertension (2001) 15, 799-804



Bel-Kalca Cevresi Orani ve Mikroalbumindiri

Table 1 Mean, age-adjusted levels of measures of anthropometry and body composition in non-diabetic persons with and without
microalbuminuria. MONICA Augsburg survey 1994/95, city of Augsburg

Men Women

Microalbuminuric Normoalbuminuric P-value  Microalbuminuric Normoalbuminuric P-value

{n=79) (n = 841) fn= 71} (n = 808)
Weight (kg) 83.0 82.0 70.4 68.0 0.1142
Body mass index (kg/m?) 27.3 26.9 27.6 26.1 0.0088
Obese (BMI =30 kg/m?) 23.5% 15.6% 36.3% 19.1% 0.0005
Waist circumference (cm) 96.8 4.6 85.1 81.9 0.0111
Waist =80th percentile® 29.1% 19.3% 40.3% 18.6% 0.0001
Waist-to-hip ratio (WHR]) 0.94 0.92 0.81 0.80 0.0488
WHR =80th percentile® 32.1% 19.2% 30.7% 19.5% 0.0172
Body Fat (kg)® 24.3 23.4 27.3 24.9 0.0202
Body fat =80th percentile®® 24.3% 19.5% 34.2% 18.9% 0.0028
Fat free mass (kg)" 58.9 58.6 43.5 43.1 0.4954
Percent body fat (%)" 28.9 28.2 37.0 35.7 0.0760
Percent body fat =80th 26.3% 19.3% 39.4% 18.4% 0.0001
percentile®

aGender-specific percentiles; "Results based on 898 men (78 with microalbuminuria) and 851 women (64 with microalbuminuria).

Microalbuminuria, central adiposity and hypertension in the non-diabetic urban
population of the MONICA Augsburg survey 1994/95. Journal of Human Hypertension (2001) 15, 799-804



Metabolik Sendrom ve KBY Gelisim Riski

31307 metabolik sendromu olmayan olgu
3670 metabolik sendromlu olgu
5.8 yil takip edildiginde

MS (-)
Bobrek fonksiyon kaybi
(GFR <60 ml/dk) %2 4

Metabolic syndrome and risk of development of chronic kidney disease: the Niigata preventive
medicine study. Diabetes Metab Res Rev 2010; 26: 26-32.



Metabolik Sendrom ve KBY Gelisim Riski

Table 4. Metabolic syndrome and risk of kidney dysfunction: multivariate models®

Subjects without Subjects =60 years without
antihypertensive drug, antihypertensive drug,
All subjects diabetes, or CVD diabetes, or CVD
HR (95% CI) p value HR (95% Cl) p value HR (95% CI) p value
Metabaolic syndrome 2.12(1.81-2.5) =0.001 1.99 (1.56-2.54) <0.001 2.11(1.26-3.53) 0.005
Metaholic syndrome components
Obesity 1.40 (1.21-1.62) =0.001 1.21(0.98-1.49) 0.08 1.56 (1.04-2.33) 0.03
Elevated blood pressure 1.95(1.68-2.26) =0.001 1.70 (1.41-2.04) <0.001 1.53 (1.06-2.21) 0.02
Low HDL cholesterol 1.67 (1.42-1.97) =0.001 1.42 (1.13-1.79) 0.003 1.78 (1.14-2.78) 0.01
Elevated triglycerides 1.72(1.47-2.01) =0.001 1.77(1.43-2.2) =0.001 1.86(1.2-2.89) 0.005
Impaired glucose tolerance 1.55(1.29-1.85) =0.001 1.84 (1.42-2.38) =0.001 1.94 (1.06-3.54) 0.03
Metabolic syndrome components, N
0 1
1 \8-2.06) =0.001 1.88) 0.001 1.60 (1.01-2.55) 0.046
2 2.34{1.9-2.89) =0.001 2.77) =0.001 2.27 (1.36-3.78) 0.002
>3 9-4.37) =0.001 3.87) <0.001 3.09(1.7-5.59) =0.001
Trend across number of components 1.49 (1 £9-1.59) <0.001 1.56) =0.001 1.46 (1.22-1.74) <0.001

Kidney dysfunction was defined by occurrence of estimated glomerular filtration rate =60 mL/min/1.73 mZ.

IModels were adjusted for sex and age.

Metabolic syndrome and risk of development of chronic kidney disease: the Niigata preventive
medicine study. Diabetes Metab Res Rev 2010; 26: 26-32.



Metabolik Sendrom ve Proteiniiri Gelisim Riski

Table 5. Metabolic syndrome and risk of proteinuria: multivariate models®

Subjects without Subjects =60 years without
antihypertensive drug, antihypertensive drug,
All subjects diabetes, or VD diabetes, or CVD
HR (95% Cl) p value HR (95% CI) p value HR (95% Cl) p value
Metabolic syndrome 1.76 (1.57-1.98) <0.001 1.64 (1.39-1.93) <0.001 2.14(1.69-2.7) <0.001
Metabolic syndrome components

Obesity 1.63(1.48-1.79) <0.001 1.6(1.42-1.8) <0.001 1.93 (1.62-2.31) <0.001
Elevated blood pressure 1.59 (1.45-1.74) =0.001 1.45(1.3-1.61) <0.001 1.61(1.37-1.91) =0.001

Low HDL cholesterol 1.19(1.05-1.34) 0.006 1.22 (1.04-1.42) 0.01 1.3(1.04-1.64) 0.02
Elevated triglycerides 1.28 (1.15-1.43) =0.001 1.25(1.08-1.44) 0.002 1.51(1.23-1.85) =0.001

Impaired glucose tolerance 1.73(1.54-1.95) =0.001 1.31(1.16-1.48) =0.001 1.49(1.09-2.03) 0.01

Metabolic syndrome components, N

0 1

1 =0.001 . 1X-1.48) <0.001 1.31 (1.07-1.61) 0.009
2 =0.001 1.73 (1.494-2.01) =0.001 1.97 (1.57-2.48) =0.001
=3 =0.001 2.07 (1.72}2.49) <0.001 2.75(2.12-3.57) =0.001
Trend across number of components =0.001 1.33) =0.001 1.36(1.27-147) =0.001

IModels were adjusted for sex and age.

Metabolic syndrome and risk of development of chronic kidney disease: the Niigata preventive
medicine study. Diabetes Metab Res Rev 2010; 26: 26-32.



Metabolik Sendrom ve KBY Gelisim Riski

Cumulative incidence, %

0
1440 olgu D{N} (1087) (353) (N) (740) (347)  (22T)  (126)
5 l t ki Metabolic Metabaolic =1 2 - 3 4 =
yl a IP syndrome (<)  syndrome (+) Metabolic S}']Idl'm‘lle component, n

GFR<60 ml/dk

Metabolic Syndrome and CKD in a General Japanese Population: The Hisayama Study. American Journal of Kidney
Diseases, Vol 48, No 3 (September), 2006: pp 383-391



Metabolik Sendrom ve KBY Gelisim Riski
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Metabolic Syndrome and CKD in a General Japanese Population: The Hisayama Study. American Journal of Kidney
Diseases, Vol 48, No 3 (September), 2006: pp 383-391



Kilo Kayb1 ve Proteiniride Azalma

Study Yo
1D WMD (95% ClI) Weight
Saiki A. (2005) - -1.77 (-2.99, -0.55) 29.68

Praga M. (1995) -

|
|
|
|
|
:
Morales E. (2003) ! - -0.90 (-1.77, -0.03) 38.72
|
:
l -2.50 (-3.64, -1.36) 31.59
|
|

Overall (I-squared = 59.5%, p =0.084) @ -1.66 (-2.63, -0.69) 100.00

|
|
|
NOTE: Weights are from random effects analysis :
|
|

I I
-4 0 4

13 calismanin Meta-analizi
522 olgu

Weight loss and proteinuria: systematic review of clinical trials and comparative cohorts.
Nephrol Dial Transplant (2010) 25: 1173-1183



Kilo Kayb1 ve Mikroalbuminiiride Azalma

Study Yo
ID WMD (95% CI) Weight
BS :
Chagnac A. (2003) < : -49.66 (-97.02, -2.30) 0.47
Navarro-Diaz M (2006) —— -10.84 (-16.70, -4.98) 15.52
Agrawal V. (2008) . — -13.99 (-26.03, -1.95) 5.92
1
Life style modification :
Cubeddu LX. (2007) - -8.90 (-12.62, -5.18) 22.17
1
Exercise :
Lazarevic G (2007) + : -29.00 (-61.46, 3.46) 0.97
i
Medication !
Stenlof K (2006) —— -15.72 (-22.65, -8.79) 12.92
Tong PC. (2002) - -15.40 (-18.41, -12.39) 24.62
’ 1
Low caloric diet
Vasquez B. (1984) —— -17.50 (-22.69, -12.31)  17.41
Overall (l-squared = 50.0%, p = 0.051) -13.87 (-17.12, -10.61) 100.00

NOTE: Weights are from random effects analysis

9

I
-97

13 calismanin Meta-analizi
522 olgu

Weight loss and proteinuria: systematic review of clinical trials and comparative cohorts.
Nephrol Dial Transplant (2010) 25: 1173-1183
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Diyabetes Hipertansiyon Hemodinamik

Mellitus Y / Faktorler

Obezite/
Metabolik sendrom

SN

ihab M et al. J. Am. Soc. Nephrol 2007;2:550-62



Obezite

Tibdilusler
T Na Reabs.
J Na ex.

\

1 NacCl
RAAS aktivasyonu
Afferent art. dilatasyon

Bozulmus glukoz
toleransi

U

insiilin direnci
Hiper insiilinemi

/ \

?1 Lipid peroksidasyon
iriinleri

T Glikoksidasyon

v iiriinleri
Glomerul 1
T GFR 1 RAAS T Ang i
aktivasyonu  Etkileri 1 Oksidatif stres =
1 Uriner )
albumin ex 1 Proinflamatuar o
Renal sitokinler N
hiicreler Hipertansiyon
1 SNS aktivitesi 1 intraglomeruler basing
Na retansiyonu T Proteiniiri o IL-1 5
Voliim ekspansiyonu T Renal inflamatuar sitokinler | g TEndotel bagimli
Mezengial hiicre proliferasyonu Biiyiime faktorleri . vazodilatasyonda
TNF-a —
Apopitozis CRP bozulma
Ekstraselliiler matriks proteini Leptin
Rezistin

4 Diger biiyiime 1 Kan basinci

faktorlerinin
ekspresyonu
IGF-I, TGF-B1, CTGF

Sol ventrikiil hipertrofisi

Alessandro S. Horm Res Paediatr 2010;73:303-311



Obezite-Bobrek Hastaligi-Patogenez

|| Obezite ||
“L.eptin" T FFA T Adipoz Renal Nefron sayisi/
P dokuda . . o
Insiilin RAS parankimal Viicut boyutu uygunsuzlugu
direnci sentezi kompresyon

T |
Sempatik Tiibiiler akimda yavaslama
stimulasyon

v

v . I proksimal >distal
HT J T RAS Na reabsorbsiyonu

----------------------------------------

v '
Efferent arteriyQl¢terent arteriyol
konstriiksiyonu  djlatasyonu

A

— || Hiperfiltrasyon

¥
Glomerulomegali

Proteinuri

Podosit hasar
Tubijlfr hasar

[
»

| Glomeruloskleroz

ihab M et al. J. Am. Soc. Nephrol 2007;2:550-62



Obezite-Bobrek Hastaligi-Patogenez

J Adiponektin TIL-6, T TNF-a.

T RAS, T MCP-1, T PAI-1, T Rezistin

T

I T SREPB,

T Mezangial
@Hijcre VLDL R
¥ TG cikig T TG T FFA Uptake
\ T Kolesterol V FFA oxidasyonu
T intraseliiler . )
TG ve kolesterol T Intraseliiler FFA

LIPOTOKSISITE

ihab M et al. J. Am. Soc. Nephrol 2007;2:550-62



Obezite-Bobrek Hastaligi-Patogenez

" instilin direnci ||
‘ Q7

< llllllllllllllllllllll Lepti n

direnci
v { PRPAR; | 71 EREPB,
1 Mezangial
@ Hiicre VLDL R £ A

1 TG T FFA Uptake

1 TQgikisn T Kolesterol | FFA oxidasyonu
v v

% intraseliiler
TG ve kolesterol

! Adiponektin TIL-6, T TNF-o
T RAS, T MCP-1, T PAi-1, T Rezistin

Mezangial hiicreler

G
? TGF-B, T PAI-1, Keramide
Kopliksi hiicreler * TNF-a, 1 IL-6 DAG

Fatty acyl CoA

Mezangial Endotel s
.. . . Renal hiicre
0 Leptin hiicre hasan disfonksiyonu abobitozU
= T mezengial Ateroskleroz pop

matriks Podosit hasari

l

Glomeruloskleroz

Tubulointertisyel fibrozis

ihab M et al. J. Am. Soc. Nephrol 2007;2:550-62



Adipokinler-insiilin Rezistansi- inflamasyon ve Ateroskleroz iliskisi

Obesity Inflammation
Adipocyte  Innate immune Hepatic

hypertrophy activation steatosis

i
Inflammation
0x1dat1ve stress

INCREASED: INCREASED: INCREASED:
Resistin IL-6 PAI-1
- TNF-a RBP4
IL-1b

Atherosclerosis \
Insulin resistance

(Lazar M. Nature Medicine 2006)



Adipokinler-insiilin Rezistansi- inflamasyon ve Ateroskleroz iliskisi

Adipocytes
f\\) P
L, FFA
TNF-a r 4
Weight gain /\ Weight g3i
Preadipoc —_— 'I’Endothelial cells—> /
@

N

(-
_ \j)-p FFA
~ Macrophage\:

“accumulatio )
, o /ﬁa)crophage 4 /—\
Pl Q . accumulation \

|

Wallen KE and Hotamisligil G: J. Clin. Invest. 112: 1785-1788, 2003



Adiponektinin Karaciger ve Kas Hiicrelerinde Etkisi

WAT Full-length Globular
W= adiponectin  adiponectin
———
— D
Full-length adiponectin G _
- — G — EE
s = Skeletal muscl n\
Liver “m"mm B Glucose
'z AMPK" AMP uptake T
AMPK GLUT4
1l PPARa T PPAR T AMPK translocation 1
PEPCK | , G6Pase | ACC L
! B-oxidatio 1
deceased TG content deceased TG content
IRS-1/IRS-2 function 1 IRS-1/IRS-2 function 1

increased insulin sensitivity increased insulin sensitivity



Obezite-Adiponektin ve Insiilin Rezistans:

Obesity « (Hypothesis)

Hyperinsulinemia

Decreased adiponectin level Oxidative stress
Inflammation

Decreased adiponectin receptor expression

4

“Adiponectin resistance”

rd

Decreased adiponectin effects

Insulin resistanc ~
“Vicious Cycle”

(J.Biol.Chem. 279: 30817-30822, 2004)



AdipoR1-R2 Reseptorleri ve insiilin Sensitivitesi

Secretion |
Adlponectln

Liver AdlpoR1 mlpoRz

(\ﬂﬂf

r 'U VAV, P |U|\/ U
v 4 L v

AMPK PPARa

gﬁECKt ACO UCP2
ase
fatty-acid / 1
SREBP1c || 2ty
gluconeogenesis | Odea}|on X\

energy

expenditure
TG content |

fasting glucose |
Increased insulin sensitivity

(Yamauchi T., et al. Nature Medicine 13 : 332 - 339, 2007)



AdipoR2 Reseptorii ve inflamasyon

WAT
Secretion|
A Rq‘diponectin AdinoR2
i i Ipo
Liver Adipo T

- L4y L
Y —_— PPIiRa -> TNFal Mcl:m

SOD Catalaset

ACO UCP2 Inflammationl
1 Oxidative stress I atty-acid l
oxidation
/ Energy I
1 TG expenditure
content

Il

Increased insulin sensitivity




insiilin di renci ObeZIte

HTN Dislipidemi

Endotelyal hiicreler, podositler
ve mezangial hiicreler

Lipid depolanmaSI
VSMC/Mezengial biiyiime
Lokosit adezyonu
Vazokonstriiksiyon

Tromboz
i

H T inflamasyon ve oksidatif stress

4

Endotel disfonksiyon ve aterogenez

! !

Lo |+ e, 1o v




Obezite ve Bobrek Hastaliklar

Kilo kontrol
sitokinleri
(Leptin,
TNF-a.,
IL-6)

Metabolik sendrom
e Obezite
« insiilin direnci
e Hiperinsiilinemi
e Dislipidemi

Anormal

fetal evre

Kronik Bobrek Hastaligi



Ozet-1

» Obezite cocukluk ve eriskin caginda renal hasar icin
bagimsiz risk faktorudiir

» Viicut kitle indeksi arttikca, metabolik sendrom
komponenti sayis1 arttikca renal hasar riski de
artmaktadir

» Renal hasar1 belirlemede; santral obeziteyi gosteren
bel cevresi, bel-kalca oranm viicut kitle indeksine gore
daha degerli olabilir



Ozet-2

» Obezite iliskili renal hasarda:

+ Hiperfiltrasyon,

« insiilin direnci

« Inflamatuvar sitokinler,
¢ Lipotoksisite

+ Endotel disfonksiyonu

« Baz1 adipokinler ozellikle de adiponektin

patogenezde rol alirlar



