
Ferrous!sulfate!supplementation!studies!
Study! Zimmermann!et!al![1]! Jaeggi!et!al![2]! Krebs!et!al![3]! Dostal!et!al![4].! Tompkins!et!al![5]! Benoni!et!al![6]! Lee!et!al![7]! Current!study!
Subject/animal! African!children!(n=139).!

54%!of!children!were!
infected!with!helminths,!
live!in!remote!rural!area!
with!poor!sanitation!and!
low!quality!diet!

Kenyan!infants!
(n=115).!MalariaW
endemic!area,!67.3%!
were!anaemic,!
25.5%,!99%!breastW
fed,!80%!already!
been!introduced!to!
complementary!food!

BreastWfed!term!
infants!(n=55).!
27%!had!low!
ferritin!level,!36%!
had!mild!anemia.!

South!African!
children!(n=73),!from!
households!with!
access!to!clean!tap!
water,!malariaWfree!
environment,!only!
mildly!Fe!deficient.!

Male!SwissWWebster!
mice!

Sprague!Dawley!
rats!

Weaning!piglets!
(n=144)!

Normal!rat!pups! Growth!restricted!rat!pups!

PD!20! PD!56! PD!20! PD!56!

Iron!form! IronWfortified!biscuit,!8.8!
mg!Fe/d!from!
supplementation.!12!mg!
Fe/d!from!daily!meal.!

Micronutrient!
powder!containing!
NaFeEDTA,!ferrous!
fumarate,!daily!

Pureed!meats!
compare!to!
organic,!whole!
grain!ironWonly!
fortified!infant!
cereal.!

50!mg!Fe!as!ferrous!
sulfate!for!4!d/week!

121!mg!or!1.59!g!Ferric!
chloride/kg!compared!
to!the!control!group!
supplemented!with!
2mg!iron/kg!from!base!
diet!with!NaCl!

Ferrous!sulfate,!10!
and!30!mg!iron/kg!

50,!100!or!250!
mg!iron!as!
ferrous!sulfate!
/kg!

Daily!supplementation!of!medium!(30!µg)!or!High!(150!µg)!iron!as!
ferrous!sulfate!

Age! 6W13!y!old! 6!month!old! 5!months!old! 6W11!y!old! 32!d!old! ! birth!to!28!days! Weaning!(from!birth!to!age!of!56!days)!
Duration! 6!months! 4!months! 4W5!months! 38!weeks! 8!weeks! 2!or!4!weeks! 28!days! From!day!2!to!day!20!after!birth!
Gastrointestinal!
illness!

Diarrhea,!NC.!
Constipation,!reduced,!
vomiting,!increased.!

Diarrhea,!increased.!
Malaria,!NC.!

! Diarrhea,!stomach!
pain,!vomiting,!NC.!

! ! Diarrhea,!
increased!

!

Method! Temporal!temperature!
gradient!gel!
electrophoresis!and!qPCR!

16S!pyrosequencing,!
qPCR!

16S!
pyrosequencing!

qPCR! CultureWbased! CultureWbased! CultureWbased! Illumina!16S!sequencing!

Firmicutes* ! Increased! ! NC! ! ! ! NC! NC! NC! NC!
Enterococcus! ! ! ! ! Reduced! Reduced! ! NC! NC! NC! NC!
Bacilli! ! ! Reduced! ! ! ! ! NC! NC! NC! NC!
Lactobacillus! Reduced! ! Reduced! NC! Reduced! Increased!after!2!

weeks!
NC! NC! NC! NC! Increased!in!

medium!Fe!!
Clostridium! ! Increased! Clostridium!Cluter!

XIVa!decreased!
Clostridium!Cluster!
IV!and!Eubacterium!
hallii,,!NC!

! Increased! * NC* NC! Increased!in!
High!Fe!(1)!

NC*

Peptostreptococcus! ! ! ! ! ! Reduced!at!4!
weeks,!increased!
after!2!weeks.!

! ND! ND! ND! ND!

Bacteroidetes* ! ! Increased! NC! ! Reduced!after!4!
weeks,!increased!
after!2!weeks!

! NC! NC! NC! Reduced!in!
medium!Fe!

Actinobacteria* ! ! Reduced! ! ! ! ! NC! NC! NC! NC!
Bifidobacterium! NC! Reduced! Reduced! NC! ! ! NC! NC! NC! NC! NC!
Rothia! ! ! Reduced! ! ! ! ! NC! NC! NC! Reduced!in!

both!median!
and!High!Fe!

Proteobacteria* ! ! NC! ! ! ! ! Increased!in!
medium!Fe!(2)!

NC! NC! NC!

Enterobacteriaceae! Increased! ! Decrease!(10.3%!
vs.!23.1%)!

NC! ! ! ! NC! NC! NC! NC!

Shigella! Increased!
!

Increased! NC! ! ! ! Coliform!
bacteria,!NC!

Increased!in!
medium!Fe!(3)!

NC! NC! NC!

E.coli' NC! ! ! Increased! NC! NC! NC! NC!
!
*!OneWway!ANOVA!followed!by!HSD!turkey!postWhoc!test.!NC!=!No!change.!ND!=!Not!detected.!
(1)!In!normal!diet,!Clostridium!from!family!Clostridiaceae!is!significantly!increased!in!high!Fe!group!compared!to!the!control.!This!does!not!include!Clostridium!from!Lachnospiraceae!and!Erysipelotrichaceae!family.!
(2)!p=0.07!using!pairwised!postWhoc!Tukey!test.!
(3)!p=0.06!using!pairwised!postWhoc!Tukey!test.!
!
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