A\ XA
CANAL Y S e W

oldeol (Sloys 2l closs 9 Sy pole sl
€ ogle g 4y ii5 pusiisty
dxols a4y iz5 09,5
i Cel Cliiing 35, SHSea b

M)lwl;,.;})lf‘tq.)a d& Coa a0l obb

VALY o, Lo s L
:0’9"‘
Lof SN 5 lis 33 Oy g9 o B gio —ddguxo i oW

S 23U g o il SB S )logu cla O i 9090T by o9 v >

Sl 93bio o yuiaw 49 Yino OB 30 JWigusT & Shes Wby

03§ Jaslow! wof 259 leia]y Sliuf
F155 wamo 55 (st ;T W 259 255l 5Ll

) OOl o o, 55

W+ oo g




S

w3y Sy Gl o by i il b Sglie oo 5 B ol Gl tdonde
Pt JS P chams S oS i gl 5, 01s bl bl 8y (o Conl 035y olyon lic
S iz 0128 alauly olge JUbig il 5 Slac agou ol slaaial)d LT o cons jasiiie S Jgslio
2 ez b Gl o3y lamg S b SN Pl oy Ban b il alllas sizn stgllae
Koo 065 9 Jubigl 3,8Lee o byyo (la s ls 5 oo 1oy sloges o (38 gugudl o pus pobas
ol g0 Sglio oy 4

BMI) (3 L i 6Lsl (slyls o5 ¥ (g9, 5y ablia e 2l ey 4 adlle ol sl g,
w235 095 93 4 (Bolad ysb 4y S S b ol SJplia py1i 4, Mis (Y0 kg/m® (oYL,
ShtengsS bugis Covgaza b (i 015, o (Lays ZY+-YD ey 75 —20) Slyamg, S i
4 9> Washout o)5 g azin & alslie dls 1o izil, 0SS (oy2 TYF-Fe wlying, S Z¥Y-¥Y)
2205 il leordgn 5 (2t 5 (sloeasli (g8 L5 dlsye 1 Ol 5 £959 5 pelonl Jsbo o,
HY/mL) SAA o (2133l b CliamgsSyy iS5 Gyuno i Oiy phalS w) e il aidly
b 25y Bpas Ul )> gy olyan (—V/EALY/Y ng/mL) (uSSspsl adaw ials 4 (¥/YVEY/VY
=ViFem Jliep -v/4) o8 29 i (pgllasl Ol s 4 yoeis Olidapg)S Lausgio Cydgisns
o M) Syt o3l P=o/¥ SV oom oy YY) oyl )9 5 (P=+ley
b olie sy b (P=+/+0) =V/YYmmHg  flae,> W) SJgisls g (P=-+/.5 ~Y/A¥YmmHg
OhdgSy Gle 005, B ), il tals Slrtengs)S s 023 31 G Sltumg S bagzs cydgie
Jloy N¥) 2yl (55 o 3 gllas it w2se Clbg)S bugie Codgumma | p3)
PP E9sd A3 o (P=2/+F =\ iy =+1N) TGHDL-C i o (P=-/-v <YV /Ymg/dL
P=e1-¥) by Jials (ol ieo pobo 4y ShamgrS bawgio Codgiome b liE 113, 5, s Sgulie
w23y Span (b &SJloys (P=2/4Y) il Ll clings,, Llic w23y JU> 4 5t ca e pdas
oo g p ol sl Slss sgMe 4y il S (ae yuss Slyng S bugio Cudgume b lic
hs TNF-0 5 hs IL-6 ths-CRP clale (P=+/-2) cuily lic o3, E9 92 Omt G (ime Cglis oyt
e P Oglis A3 5 I Glb 035y Chyume 28,5 3 tHe Sl o) 5 S g il cos
E- ooy o (2l 035 55 51 Sy yn j) Cuns izt SVCAMLI 9 SICAM-1 ¢l ,, s
{99 o (sl P<-[-0) b Lials o) csbeo 32,5536 A 3945 1, selectin

ol 4 gt o b Wl w5, ClasgS g 2Rl ol dnls 3508 doe
5 dogs ol 13 39290 el laiolyd § Sdglia pyais 5l 5 SrSuly Ca e g)lKal,
CRP ol (Bl 093,l38 Sdplis it hings§ Lagis Cadgle 1 oudls 4155l
Jubgal 5, Shec 418 stmguns]




el L 51z 50 b Ols YL,

P95l o o Jh3 Jelse Sl S bausgie Cudgazme b iE o2}y s Bl sy )
(el (K3 0182 abro > Ll 125 9 048 4B us) Sl p i & Moo o5

) 29290 4215 52 ()90 1 Splin pytias 1K Gl 51 oy e (o ol g bggiio cudpy ¥
(Olediel (S35 0aStils aloxo > Ll 115 5 003

lasih® hals el wlsne Sdglto oyt &) oo o3l 3 38bys ClyungS 53,8 sgie LT ¥

(ol 238 (5ol 0,5 pamaily 53 03 ) S0 ol 5 el

b 5L 51z S OV oyl

4. Moderate replacement of carbohydrates by dietary fats affects features of
metabolic syndrome: a randomized cross-over clinical trial

5. Comparative effects of carbohydrate versus fat restriction on serum levels of
adipocytokines, markers of inflammation and endothelial function among
women with metabolic syndrome: a randomized cross-over clinical trial
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The effect of variations in macronutrient intakes on chronic inflammation in the

metabolic syndrome: a review
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ABSTRACT:

Objective: Inflammation plays a crucial role in pathogenesis and development of type IT diabetes,
atherosclerosis, cardiovascular disease and metabolic syndrome (MetS). Despite considerable
prevalence of MetS and its contribution to other chronic inflammatory diseases, the optimal dietary
macronutrient composition to manage inflammatory process in the MetS remains unknown. We aimed
to review the evidence on the effects of variation in dietary macronutrient intakes on chronic
inflammation in the MetS.

Methods & Materials: We searched PubMed/MedLine from 1970 till 2011, with the use of
following keywords: "Macronutrient, high/low-carbohydrate,-fat,-protein, ketogenic, metabolic
syndrome, chronic inflammation" and surrogate inflammatory biomarkers. The clinical trials, cross-
sectional and prospective studies were included in this investigation.

Results: Dietary intakes of trans fatty acids have been associated with elevated levels of
inflammatory indices. Although strict restriction of dietary carbohydrates (ketogenic diet) has affected
inflammatory biomarkers considerably, moderately-restricted carbohydrate diets were not different
from low fat diets in terms of their impacts on inflammation. High protein diets do not seem to be a
suitable strategy for alleviating inflammation, because of their probable deleterious effects on liver
and kidney function.

Conclusion: To influence inflammatory process in the MetS, sever restriction- of dietary
carbohydrates seems to be a necessity. Moderate dietary carbohydrate restriction does not seem to
affect inflammation in individuals with the MetS. Lack of sufficient data on different groups of
patients and limitations in the design of current studies indicates the necessity of additional
investigations in this field.

Keywords: Macronutrient, carbohydrate, fat, protein, inflammation, metabolic syndrome.
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