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Flour Fortification with Iron:
Fighting Anemia or Fueling Obesity?
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Gamblinget al. 2009 Am PhysidRegulintegr :
ComPhysic964)RI06370 Hunt JR. Am J Clin Na@03 78(6) 116877
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The relation between body iron stores (ferritin) and

hepcidin
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Nakanistat al. 2012 ClirExpNephrolL6(6):819:826


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3521641/figure/Fig2/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3521641/figure/Fig2/
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The relation between body iron stores [(fepctdi)

and iroabsorption

mg/day
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Nakanistat al. 2012 ClirExgaNephroll66): 819;826


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3521641/figure/Fig3/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3521641/figure/Fig3/
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utilization
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+ others
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Red Blood
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Skin and mucosal
exfoliation
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Nakanistat al.(2012 ClirExgaNephroll66): 819;826


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3521641/figure/Fig1/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3521641/figure/Fig1/
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- Fe®* ® DcytB 00 FPN % pmT1

- Fe?* e Hepcidin .ferritin
DMTL: divalent metal transportdr FPNferroportinl
Dcythh duodenal cytochrome Ferricreductase

Shaletal.(2009 CeMetab9(?):152.164


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2659630/figure/F7/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2659630/figure/F7/
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@ Fe Absorption @ Erythropoiesis
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Hepcidiand Iron Supplement
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Piglets were supplemented with:

@ 150 and 40 mg Fe/kg b.w. on days 3 and 21, respectively
B 37.5 mg Fe/kg b.w. on days 3 and 14
A 37.5 mg Fe/kg b.w. on day 3

Starzynskit al(2013PLo®ne3(5): 664022


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3667775/figure/pone-0064022-g004/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3667775/figure/pone-0064022-g004/
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@ Fe absorption @ erythropoiesis
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@AUB Fats, inflammation and insulin resistance: insights to the
szt role of macrophage anellTaccumulation in adipose
1B tissue

Lean adipose Mild obesity Severe obesity
insulin sensitive insulin sensitive insulin resistant
Th2 © E— L Ly
CD3+CD8+*CD4- L EDFEDSCDE

IL-5 IFNy
IL-4 IL-10 TNFa
IL-5 IL-12

IL-10

CX) Weight gain

(:)TTGFB
IL-10

RANTES

Treg © — CHtaroxiEr
CD4+CD25*FOXP3+ CD3+CD8*CD4-

Harfordet al (2011) Proc Nutr So¢0(4)-40817

I Cytotoxins
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¥AUB Influence of a hifglt diet on gut microbiota, intestinal
permeability and metabehidotoxemia

l

High-tfat diet
(amount, quality, structure)

v ) v

. Changes in microbiota
[ Tcm ] [ T Bile ] v [ composition ]
( T Intestinal ]

I | -‘—L permeability j: I

T LPS absorption or L LPS degradation
translocation

L

-

- # I‘l

Metabolic ) ] »i Subclinical inflammation :

endotoxaemlaJ Long-term } Insulin resistance :
1

[
e -

J

Obesity, diabetes,
atherosclerosis

S

The possible pathways linking high fat consumption to metabolic endotoxaemia and chronic
diseases. CM, chylomicrons; IAP, intestinal alkaline phosphatase; LPS, lipopolysaccharide.

Moreiraet al (2012 British Joumal of Nutritidi98 801-809
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‘syp Adipokings Inflammation and Metabolic
el Disease

g /1 b]
A1
\L}T )
" Lean with normal Obese with mild Obese with full
metabolic function metabolic dysfunction metabolic dysfunction
o Inflammation \ T Inflammation ™ Inflammation

W Metabolic control
4 Vascular function

« Vascular function « Vascular function

< Metabolic control ‘ + Metabolic control

CcD8* ‘ Necrotic

M2 macrophage T cell— adipocyte-

Adipocyte [

§ Blood vessel

- el
/ M1 macrophage‘ \ Crown-like' l
structure

Anti-inflammatory adipokines Pro-inflammatory adipokines

Adiponectin Leptin ANGPTL2  CCL2

SFRPS Resistin TNF CXCL5
RBP4 IL-6 NAMPT
Lipocalin2  IL-18
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Ouchet al.(2011) Nature Reviews Immunolddgy8597



o;
|

a1doad AyjleasH “pood AyjlileaH “ylijiaeg AyjieaH

AL

Overweight children have higher cirdwdatmin
concentrations and lower iron status but have dietary iron intake
and bioavailability comparable with normal weight children

Normal weight Overweight
(== 85th percentile) (= 85th percentile)
n 33 85
Total iron intake (maqg) 100+ 2 = 102+ 28
Heme iron intake (mg) 0.99 +0.90 1.48 + 0.82°
Non-heme iron intake (mg) 911259 8.75+ 275 )
Vitamin C (mg) 104.5 +51.6 94.6+ 498
Meat products (g) 61.0+42.2 90.1 + 45.2°
Enhancing factors per meal 55.2+22.6 61.6x+ 223
% Non-heme iron bicavailability 6.7 £1.1 7.0x1.1
Bioavailable iron (mqg) 0.84 +0.31 0.96 = 0.30
0.75 -
0.50 -+ »
£
h= oy
(%] - [} = - .
g o 33 Aeberletal(2009
> g & International Journal of
2 0.00 - P Obesity33 11111117
-0.25 <
—1..0{] 0.1130 1.E]0 E.E]D S.E]IO
BMI-SDS




‘~ Sharply higher rates of iron deficiency in obese Mexican
AUB women and children are predicted by-ratesity
. inflammation rather than by differences in dietary iron

i=

£

i A

AR .
1 intake
' Data from 1174 Mexican school-age children in the second Mexican National Nutrition Survey (1999)’
Normal weight Overweight Obese
Variable (n=921; 18.4%) (n=212; 18.1%) (n=41:3.5%) Overall P value’
Age (y) 823 + 18§’ 794 + 197 834 £ 180 0.11
Female/male sex (%)’ 47.8/52.2 50.5/49.5 48.8/51.2 0.78
Rural/urban (%)™’ 50.3/49.7 36.3/63.7* 2.078.0% 0.001
Height (cm) 125+ 12 121+ 14 132 + 13% 0.001
Weight (kg) 256 £ 6.1 331+ 10.5% 49+ 12.6% 0.001
BMI 7 score 0.08 £ 243 140 £ 0.48* 227 £ 033 0.001
Hemoglobin (mg/dL) 133+12 133+£13 135+ 12 (.34
Serum iron (pg/dL) 728+295 725 +269 650 £ 222 0.24
TIBC (ug/dL) 360 + 48 379 + 54 399 + 51* 0.001
TS (%) 19.8 £ 80 191 75 164 £ 56 0.09
Tron deficiency (%) 450 45.8 58.5 0.23
hs-CRP (mg/dL) 0.20 (0.5 0.40 (0.7)* 1.80 (3.1)* 0.001
Energy Tkealrd] T334 7305 757972) [030T845T" (001
Fiber (g/d) 15.3 (14.3) 1518 (11.00) 17.59 (12.39) 0.42
[ron (mg/d) 76(5.9) 8.03 (5.95)* 8.74 (6.69) 0.02
Vitamin U (mg/d) 24005.7) 2201 113.03) EINARVISN U.0UI
Calcium (mg/d) 040 (449) 639 (549) 086 (446) 0.37
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