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Role of zinc and iron as dietary modulators of ageing
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We investigated the role of zinc and iron as modulators of ageing. Even at
dietary zinc level where normal body weight gain occurs, endogenous antioxidant concentrations did
not reach the normal level in rats. We found that the conventional levels of dietary requirements
for zinc and iron are not adequate for rats. Our meta-analysis has shown that iron deficiency
without anaemia leads to fatigue in humans. These results su%gest the need for further
investigations on senescence regulation by supplementation of zinc and iron.



30

AIN-93G

Hill
3 Wistar

5%

2016 1 Pubmed database
95%
MT 50%
MT
MT
National Research Council
NRC
12 mg/kg

95%

95%

50%

MT

MT 5%

0 10 20
(mg/kg)

30



126 mg/kg
Williams
Shirley-Williams
49
mg/kg
5 6
2
AIN-93G
3
2 3
49 mg/kg
126 mg/kg
NRC
35 mg/kg
20 r

(g/dL)

—e— McCall 1962

—=— BE&I 2015

RRERAAZY b RRERAAZY b
—A— Ahistrom 1969 —e— EE&f| 2016
AEREASY

—X¥— Ahlstrom 1969

2003

50 100 150 200
(mg/kg)

2007

250

Hallberg 7

EAR
4
Excel Add-in Solver

x1. AROHI L O BEHTEEE AROBFEREE

Fiip 18-29  30-49
mg/d  mg/d
BB EhRYE 7.59 8.13
ARHMESOMLETHN-FZEMmE  11.27 11.95
97.7%0& RN\ -3 BIEE 13.93 14.71
BAOESIERE%E
EORWEFES 12 12
20104FHREAR 8.5 9.0
20104EKRRDA 10.5 11.0
20154EKREAR 8.5 9.0
20154EKRRDA 10.5 10.5
BLZBRE\OHE" >16 >16
US DRI 2000
US DRI EAR 8.1°%
US DRI RDA 18.0%
AR 1 AN AR MESOMLEBZ BiREES
EAR
RDA
80 mL
80 mL
6
RDA
RDA
EAR
97.7% RDA
RDA
RDA
RDA
2008
5
7



6
0.33,
P<0.0001
6
0.10, P=0.362
1
NRC
NRC 12 mg/kg
AIN-93G 30 mg/kg
8
9
1) 2010

@

©)

(4)

©)

(6)

Foods & Food
218(1):5-11
Sawada T & Yokoi K (2010) Effect of zinc
supplementation on mood states in young
women: A pilot study. Eur J Clin Nutr 64,
331-333
Sawada T, Konomi A & Yokoi K (2014) Iron
deficiency without anemia is associated with
anger and fatigue in young Japanese women.
Biol Trace Elem Res 159, 22-31
Yokoi K (2003) Numerical methods for
estimating  iron  requirements  from
population data. Biol Trace Elem Res 95,
155-172
McCal MG Newman GE, OBrien JRP,
Valberg LS & Wittsa LJ (1962) Studies in
iron metabolism. 1. The experimental
production of iron deficiency in the growing
rat. Br JNutr 16, 297-304
Ahlstrom A & Jantti M (1969) Effect of

Ingredients J Jpn

)

©)

©)

various dietary iron levels on rat
reproduction and fetal chemical composition.
Annales Academiae Scientiarum Fennicae
SeriesA 1V Biologica 152, 1-14

Hallberg L & Nilsson L (1964) Constancy of
individual menstrual blood loss. Acta Obstet
Gynecol Scand 43, 352-359

2007

Biomed Res Trace
Elements 18: 281-285
2010

Biomed Res Trace Elements
21(3): 182

Katsuhiko Yokoi, Aki Konomi, Iron
deficiency without anaemia is a potential

cause of fatigue: metaanayses of
randomised controlled trials and
cross-sectional studies, Br J Nuitr,
2017

Trace Nutrients
Research Vol.32
83-85 2015
Katsuhiko  Yokoi, Estimation of iron

requirements for women by numerical

analysis of population-based data from the

Nationa Health and Nutrition Surveys of

Japan 2003-2007, J Trace Elem Med Bial,
Vol.28, No.4, 453-458, 2014

Vol.54 No.12 766-771 2013
34
2017 6 24

Katsuhiko Yokoi, Aki Konomi, Dose-effect

relationship between dietary iron and

hematological parameters in rats. Poster: 801.

Micronutrient bioavailability and antioxidant

function presented at the Experimental

Biology 2017, 2017 4 24 , Chicago
USA

Katsuhiko Yokoi, Momoko Sakata, Kanae
Noro, Aki Konomi, Effect of graded levels




of dietary iron on hematological parameters
in rats. The 17th International Congress of
Dietetics 2016,2016 9 7-10 , Granada
(Spain)

27
2016 7 30-31

Katsuhiko Yokoi. Is iron deficiency without
anemia a symptomatic disease? Symposium
2: Trace Elements and Human Nutrition
(Chair: Jeanne Freeland Graves):
International Society For Trace Element
Research In Humans (ISTERH), Eleventh
International Conference “Recent Advances
in Trace Element Research in Health and
Diseases”, 2015 10 18-22 R
Srebreno-Dubrovnik (Croatia)

32
2015

Katsuhiko  Yokoi. Development of a
numerical method for estimating nutritional
requirements: PS-01-a-275. Poster Session,
Public Health Nutrition 1. The 12th Asian
Congress of Nutrition, A Joint Meeting with
the 69" Annual Meeting of Japan Society of
Nutrition and Food Science. Nutrition and
Food for Longevity: For the Well-being of
All, 2015 5 14-18

31
2014 6 7

Katsuhiko ~ Yokoi. Estimation of iron
requirements by numerical analysis of
population-based indicators. Symposium 4:
Populations at Risk for Trace Element
Deficiencies  (Chair  Persons:  Jeanne
Freeland-Graves, James P. McClung):
International Society For Trace Element
Research In Humans (ISTERH), Tenth
International Conference “Trace Element
Research on Health and Diseases”, 2013

1 19 |,

()

@)

YOKOI,

10200883

KONOM],

40529658

Katsuhiko

Aki



