
Lactoferrin and Iron Absorption in Newborn 
Infants 

ABS'I'H.J~('I'. Hesolts frorn csperirncnts in this laborator! 
using "'l;c suggest that I)o\irle lactoferrin (1.12 has  no effect 
on  iron a1)sorption in rats. !t str~d! was thercforc carrieti 
out in new horn infants to measure the effects of 1.f on iron 
retention. 13otinc 1,f was I:~l)cled with the stable isotope 
in I'c and fetl to 7-da>-oltl inktnts in ;I standard milk for- 
mula. Iron retention \\;IS estirn;ttetl b) measuring the un- 
;rl)sorbcd "1;e excreted in the feces during the follol~ing 3 
days using neutron ;rcti\ation an;rl\sis. 'l'hc r ewi t s  t terc 
cornp:rrccl with those oht;iined from a group of infants fed 
;I similar le\cl of iron a s  ferric chloride, 1;lbeled \\ith '"l.'e. 
together with 30 mg ;iscorl)ic acid. 'l'hcre was a her! wide 
v;lriation in percent iron retention amongst the infants but 
no ovcr:~ll tliffcrcnce bcttr.ccn tlie I,f and ferric chloride 
groups. 'l'tiis confirms t l ~ c  pre~iorrs  findings in rat\  that  1.f 
does not inflr~cncc thc ;r\ailal)ilit! of nonhcmc iron. ( P c -  
clicrtr Kes 22: 651 -654, 1087) 

1,f, 1;lctoferrin 
/ \AS,  atomic ;rt)sorption spcctrornetr! 
Nit,{, neutron a c t i ~ a t i o n  ;lnalysis 

'l'lic cft'cct ol' 1.1' on  iron absor-ption in infirnts is not cle:~r. 
Many studies h a \ c  hccn pcrl'ormcd in animals using "'I-c birt 
sucli high energy rad~oisotopc\ cannot he usctl in inf>rrits li)r- 
ethical ~rcasons. I l o ~ c \ c ~ - .  rcccnt dcvcloprnenls in st:~blc isotope 
methodology using 'Yl-c and ncutl-on actrvation an:rl!\is ( I )  h a \ c  
made labeled studies possible in human 5ukjccts fix \\horn 
I-adioisotopc admini5tr-at ion \boi11(1 riot be :rcccpt;~blc. I'lic 111ost 
rcccnt cvidcncc in rats ( 2 )  sugge\t that 1.1' has no ctti'ct on iron 
absol-ptior~. hut it is unccl-t:~il~ :I\ to wlicthcr-or not thcsc finclings 
can be cxtl-apolated to man .  A stud! \\as thercforc earned out in 
ncwborn inlint\ .  ;rlr-cady par-ticipating iri :I stud! o n  I.fanti ibcal 
flora. in which the cfkct ol' I .l'on ir-on ahsol-ytion was tictcrmincd 
by comparing il-on I-ctcntion from "l:c-l:~hclcd I>o\,inc l.f '~\1t11 
that li-om lkr-I-ic chloride p l ~ r  ;~scorhic :rcicI. In addition. thc lc\cl 
ol' bovine 1 .I '  in the stoolc 01' I I -(la!-oltl infi~nts k d  1.1-li)stilicd 
o r  ~~nfi)rt if icd li)r-mulac W:IS nicasurctl to disco\el- to n h a t  extent 
the l.f'w;rs br-oLcn tlowli I>y tligcsti\c eri/!,rncs :inti micr-oorga- 
nisrns. 

'I~hir-t!.-si\ b:~bics (16 boys and 2 0  ~ i r l s )  \\ere rci.~-~ritcd :rt 
Sorrento Maternit! l losl~ital .  I311~nlirlgl1am. as par-t oI 'a laryCr- 
stutl! o n  I.fand fccal f1ol.a. '1-lie 1,ahics \\cl-c f'irll term and Iicalth!. 
neighing 3000-3800 g (mean  3 1-10 k -100 g). \ \ i t11 a gcxtational 
age of.36-4 I \ \h  (n~c:rri 30 .5  2 I .O wk). 

.I hcrc ner-c 2 5  ('ai~ca\ians. ninc ,1sians. ant1 t \ \ o  \\'c\t Intiian 
l>al>ics. f l i c i r  mothel-s had opted to hottlc l'cccl and  gaLC \\r-ittcn 
inSo~.meti conselit to the in\-cstigation. Sc \cn  h:rbics \ \crc s ~ l l ~ s c -  
clucntl! cscluticd fr-om the stild!: one  o n  tlic Ilas~s 01' noni'om- 
pliance (incomplete kcal  collection). one \\:is gi\cli :IIT int'or- 
rcctlb preparcti luhclcd I'ccd. the lbccs I'rom three othi>l-\ \\L>I.C 

inati\ertently pooled fi)llo\\.ing 1?-cC/c-tlr~ing and 11:rbics Iratl 
chronic constipatron. Results Srom 20 hatics arc prcscntcti. l'hc 
hahies \wre  fcd fl-om hirth on cir/ I t l ~ i i i i i i l  i l i~a~ i t i t i i~s  < ) I '  orlc 01. 

t n o  l i~ rn i i~ la s  speciall! 171-cparcd b! Sc\tlC li)r this stucl!. I.ach 
I i ~ r - n i ~ ~ l : ~  \\:IS rn:ln ~~S:rc-t~~r-cti froni cicr~l i ~icr-:rIi/i~(l \\ tic-! . 5h1 n ~ r i i i ~ l  
milk. a butter- and \cgctahle krt mi\tirrc. ~nincralx. ant1 \ i tamin\ .  
O n e  for-milla was i~scd  \\.ithout niodification ( I3aic  li)[-mula) :lncI 
the other ionsistcti of' tlic 11asic. fl)r-mula plus I~o\ in i .  I I '  ( I  
li)r-mula). I he composit~c>n ol' thcsi- t \ \o fi11-n1~llas i\ \ho\ \n  in  
I :rI~le I .  ['he) ditl?rcd onl! 111 the alnoilnts ol' atidcd I I' anti 
since this car-rietf a smnll aniount of'il-011 the! also Iia\i, a \lislitl! 
dilkr-cnt iron content.  

O n  the 7th cia! alic.1. birth half' 01' the hahies in cach ~ I . O L I I >  

\ \ere gi\cn a single dose of' "lie-lahclcd IJO\  inc 1 1' ;11ic1 1111' ~ . i~s t  
\wse g i ~ c n  "t:e-laheled 1i.1-I-ic ct1lo1-itic plus asc'ol-l~ic x i t i  (li~r- 
mctlioti of 111-cpal-ation see helo\\) .  ,211 sirl>sccluCnt tliapcr-\ \ \crc 
collected fijr 3 dabs. I>uring this period the ~iiothcr-s \\i'rc In- 
str~lcted b! the nil[-ses to irsc t \ \ o  liner\ iri cacli tlial>c,r. l h c  
~1ricoritariiin~1tctl p:rr-t ol' each diaper \ \as disc;rrdcti anti t l ic  

I-cmainder fr-o/cn anti the fecal 11iati.1-ial r cmo\cd  anti I'rcc/c- 
tll-ied. An! stained ciiapcr material \ \as  xoahcd li)r at Icast 17 11 

in 0. I b? f {('I. thc tiilutc acid c \ t~ -ac t  l'rcc/cx-drictl. anti [tic. \olitl 
r e s i d ~ ~ c  added to the 1.1-cc/c-dr-icti stools. 

Iron retention \ \as rnensur-cd I>! sul>tsaiting tllc l>c,al '9.c 
(ilnabsorhcd label). \\it11 dilc allo\\ancc li)r na~ur-all! oc.t.urrinp 
\ s  f-c (0 . .3 j1() .  t'r-om the adn~iriistcr-cti d o ~  al'tcr a d l ~ l x t ~ n y  l i>l -  

Iclio\cr k e d .  \ omi t .  etc. as descr-il~cd prc\ iou\l! (3). l'i%c.al I>o\ inc 
I I'\\:rs cstimatctl in a 24-11 stool collection I I da!s alii.1- Ilirtli 
(see belo\\ for- tictails). For- csml,arison. stool\ \ \ c ~ - c  also t~ollcctctl 
1.1-om 1 8  ( 1 I b o ~ s .  17 girls) c\cl~lsi\cl!  111-cast-lbd 11ahic.s (mcan 
hi!-tli \\eight 3200 +- 300 g) I I ciahx :rliel- hir-th ;lncl l>c,al human 
1.1' \\as mcas~lr-cd Lr\lng anti11urn:rn 1 I '  :~nti l~c~tl!  (SCl.otci. k i d -  
lirigtor~. O\fOr-ti\lii~~t~. I'n:1:111ti). 

I ' ~ . c ' / ~ c o o i i o i i  ci i ic/ t r t / i ~ i i i i ~ \ i ~ - c ~ i ~ o i i  (11 " I ~ ~ c ~ - I c i i l c ~ / c ~ r /  I /  111it1 I o I - I -~ I .  
c~Ii101-1iic~. l'rcc/c-tlr-icd l,o\ ine l .I.. pal-tiall! ~ ; I ~ L I I - : I ~ L ~ ~  \\ it11 iron. 
\\a\ \~lpplied Uc\tli. f i ~ \ ~ a r c l l  I)i~l~;rr-tri~cn~ ( Uc\tci.. \ L.\ c! . 
Snit/cr-land) anti iiissol\ed in 0. I 11 Kl 1 ( ' 0 :  I~cli)rc* usc. 
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Elemental iron, containing 7 1.5% 58Fe (mass atom percent), 
used for labeling the ferric chloride, or 65.8%, used for labeling 
the Lf, obtained from AERE, Hanvell, Oxfordshire, England, 
was dissolved in 0.1 M HCl. The solution was filtered and the 
iron concentration measured by atomic absorption spectrometry 
(see below). Half of the infants recruited to  the study were given 
3.032 g of the ferric chloride solution (285 pg 58Fe), together with 
30 mg I.-ascorbic acid, in a small volume of milk formula 
containing n o  added Lf or iron. The solutions and dry ascorbic 
acid were stored separately in small plastic vials a t  - 18" C until 
use. The remaining infants were given 58Fe-labeled Lf, fully 
saturated with iron; although the Lf in human milk is only 
partially saturated this was the only means of ensuring sufficient 
58Fe in a physiological dose of Lf for subsequent detection of 
unabsorbed isotope in the feces. 

The labeled Lf solution was prepared by adding citric acid (10 
mol/mol iron) to the 58Fe-ferric chloride and neutralizing to pH 
7.0 with KHC03.  Volumes containing 147 pg "Fe and 420 mg 
Lf (4.54 ml) were dispensed into plastic containers and stored at  
- 18" C until required. 

The labeled Lf or ferric chloride plus ascorbic acid were 
administered to the infants a t  approximately 1000 h as follows: 
8 g of basic formula was mixed into 30 ml cooled boiled water 
in a plastic jug together with the "Fe solution. The empty "Fe 
vial was rinsed three times with a total volume of 25 ml water, 
dispensed from a syringe, the washings added to the feed, and 
the mixture transferred to  a bottle. Any leftover feed was placed 
in a small plastic bottle, together with washings (using 20 ml 
water) from the jug and bottle, and freeze-dried. 

Fecal L[ Twenty-four-h stool collections made on day I I were 
analyzed for bovine lactoferrin. Feces were homogenized in 
phosphate-buffered saline, centrifuged, and filtered through 
Whatman glass microfiber filters. Measurement of bovine lac- 
toferrin was by immunoturbidimetry using partially purified 
bovinc lactoferrin antibody raised in a rabbit. The assay was 

Table 1 . Composition (wt / l00  ml) of rccons~itutcdfbrml~Ia.~,Ji.d 
lo infunts* 

Formula Basic L 

Added bovine Lf (mg) 0 285 

Iron ( ~ g )  40 86 

Protein (g) 1.7 
Fat (g) 3.4 
Carbohydrate (g) 7.4 
Energy (kcal) 67 

(KJ) 280 
Ca (mg) 53 
P (mg) 30 
zn (mg) 0.5 
Cu ( ~ g )  40 
Ascorbic acid (mg) 

.~. 
5.4 

*The composition of other nutrients are not shown but are similar to 
those for NAN, a formula manufactured by Nestle. 

calibrated using bovine lactoferrin supplied by Nestlt.. The bo- 
vine lactoferrin gave a 5% cross-reactivity with human Lf. Results 
were expressed as mg fecal Lf per day. 

AAS. Fecal samples, milk formulae, "Fe-labeled Lf, and ref- 
erence materials (National Bureau of Standards, Office of Stand- 
ard Reference Materials, Washington, D.C.) were analyzed for 
total iron by ashing in silica crucibles at  480" C for 48 h, taking 
the ash up  in hot concentrated HCl, and diluting to an appro- 
priate volume with distilled water; iron solutions were measured 
directly after dilution. The iron content was determined using a 
PU9000 AAS (Pye Unicam, Cambridge, England). 

NAA. Samples were usually ashed to reduce bulk by removing 
organic material. Accurately weighed portions were placed in 
small plastic capsules and irradiated together with standards for 
70 h in the Consort reactor (100 kW) at  Imperial College, Ascot, 
a t  a flux of approximately 1.2 x 10" neutrons/m2/s. They were 
allowed t o  decay for 2 wk t o  reduce the activity from short-lived 
radionuclides and were then analyzed by y-ray spectrometry 
using a Ge(Li) semiconductor detector (43 ml volume; resolution 
1.8 1 keV at  1332 keV and 8.1 % efficiency) and a Nuclear Data 
(ND 6600) multichannel analyzer (Nuclear Data, Bourne End, 
Bucks, England) with dedicated computer and Fortran programs 
for spectral analysis. The counting time was 2 h/sample to  give 
a counting error of <I%. 

Statistical anu1ysi.s. The percentage iron retention results were 
not normally distributed, therefore differences between the two 
groups were analyzed using the Mann-Whitney test (4). Differ- 
ences in fecal weights and iron content were analyzed by one- 
way analysis of variance and where this showed a treatment 
effect, differences between groups were tested using Student's t 
test (5). 

Ethical consideration. The study was approved by South Bir- 
mingham Health Authority's Committee for the Supervision of 
Clinical Ethics, and the Ethical Committee of the AFRC Institute 
of Food Research, Nonvich Laboratory. 

RESULTS 

There were no differences in mean gestational age between the 
groups, but there was a difference in birth weight (p < 0.05), 
probably explained by differences in the boy:girl ratio (Table 2). 

The mean weights of feces collected during the 3 days following 
the 58Fe-labeled feed are shown in Table 3, together with total 
iron content and iron concentration (ILg/g dry weight). The 
infants were subdivided into four groups for statistical analysis: 
group I, previously fed basic formula, given 58Fe ferric chloride; 
group 2, fed basic formula, given '"e Lf; group 3, fed L formula, 
given 58Fe ferric chloride; group 4, fed L formula, given "Fe Lf. 
There were significant differences between the four groups in 
fecal dry weights ( p  < 0.05), but these differences were apparently 
unrelated to either the formula fed or the source of labeled iron. 
There were no differences in fecal iron concentration or total 
iron excreted during the 3-day period. 

The individual figures for percent iron retention from the 58Fe 
labeled ferric chloride and Lf are illustrated in Figure 1 .  Mean 
percent Fe retention from femc chloride was 44.4 (SD 25.8) and 

- --- 
Table 2 Detu~lc of bahrec crudled (mean + SD) 

- - - - - - - - - -, 

Groups 1 2 3 4 
- - -- - 

n 8 8 8 5 
Caucas~an 5 5 6 4 
As~an 1 3 2 1 
West Ind~es 2 0 0 0 
Boys g~rls 2 6 6 2 3 5 14 
Birth wt (g) 2980 3620 3120 3 100 

?SO0 a280 a330 a410 
Wt range (g) 2060-3480 3080-4000 2600-3500 2660-3740 
Gestat~onal age (wk) 39-40 38-4 1 39-40 38-40 



I'orrnula lkd o n  1-14 I3a\ic 
(irori coritcrit 11c1 100 ml) (40 11g) 

53 1.c lal~clctl rrorl \oc~rc.c. (grt'crl I.c( 'I ; 

ill d:1y 7)  
I)ry wl l'ccc\ per 3 (la)\ (g) I0 37"* 

* J . . 3 0  
I 'c conccritr;~tiot~ (pg/!:) 72.4 

k41.0 
'l'otal I.c/7 tia)s (pg) I I10 

+480 

58 Fe- Lactoferrin FeCI, plus 
ascorbtc acid 

l:ig. I .  I'crccnt I-c rc(cntloi1 li-om 'Yl'c latxlcd-ho\.inc I I 01 "I c('l; 
in 7-day-old inl';~nts prc\ io~r\ly lkd basic (0) or I formula (9). Ilr~t.i:otiio/ 
/I~II.\ rcl,rcscnt gr-ou11 mean\ li)r infi~rils li'd hasic (-1 or- I fi)rmula (--I. 

from 1.1. 40.2 (SI) 73.9). 'l'hcr-c was no \ignific:~nt tiifli.r-cncc 
hctwccn the two ir-on so~rrccs. nol- did the prc\,iou\ formula (ha<lc 
o r  I.) Iiavc ariy cfkct  o n  iron rctcntiorl from either kr-rrc clilor-idc 
o r  1.1.. 

'l'hc mean bovinc 1,I'conccntration in tlic 34-11 stool collcctcd 
o n  tiay I I alicr hirtli wits 0.55 2 0.65 rng (range 0-1.2) in ir1fi111ts 
f'cd the basic Sormi~la and 4.50 +- 1.52 mg (range 3.4-7.1 ) in  
those lkd the 1.1-l.ortificd li)rmula fiom birth. As cspcc~tcd. the 
babies 1i.d ~ l i c  l'ormilla containing adticd bovinc 1.1' cxcrcted 
significantlv more  1.1' i l l  their- stools than babic\ k d  tlie hasic 

\ \ i t11  ;I I-angc of '?.  IO-15.SO. \\llic/i \ \ ; IS  sig111li~;11itI! I I I ~ I I C ' I .  ti1;111 

that 1'1-om tile hahie\ ri.cci\ ing tllc I ti)r.mula (11 < 0.00 I i. 

13rcast-fed ~ n t i ~ n t s  imnsurnc muell higlicr- lc\cls of' I I '  than 
bottle-fi.d inl'ants. I ~ h c  rior-ilia1 corlcc.t~tr.ation ol' hirn-ian milk 
ranges from ahollt 7 mg/i i~l  111 colo\t~'ilm to 11~) t  Its\ than 1 mg l  
rnl in niatur-e milk ( 0 ) .  i\hCr-ca\ m:~tur-c I>o\irli. r i i i l k  onl! c o n t a ~ n \  
10-200 pg 1 1Jml ( 7 ) .  1 [ ' I \  \ c~-!  rcjistant to ~>rotcol! t~i~ iicgraiia- 
tion and  \\11cn r-cc~o\crotl 1.1-om the ICccs ol' i ~ c \ ~ l ~ o r ~ n  inl'~nt\ 
r c t i~ i~ i s  it\ :~l?ilit! io i ~ i r ~ d  I I . O I I  (8). 1 1 0 ~ ~ c \ ~ r - .  tlic- I ~ L ~ C ~ O ~ ~ ~ I - !  0 1 '  1 1' 
In tlie stools of infants ICd a li)l-rnilla cont:rinins I?( ) \  inc I I '  \\.a? 
Ion. \\Iiich indicates tliat m u c l ~  ol'it had Ilccn dcg~-;rcici1 in tllc* 

g11t. 
' I  he iron I-ctcntion I-csi~lts s11on11 in 1-igurc 1 dcmonstr-atc tlic 

n idc  \ariatioil 111 aI~,or-i>tion ti-om hot11 I.l ';~ntl 1Yr. r . i~  clilor.ieii. 
11etn.ccn i r~d i \  idual inl'arits. IFhis \ \a \  ~~nrc l ;~ tcc l  io gcstatic~n;ll asc.  

lJnfi)rtl~natci!. 11 \ \as  ~ i o t  pos5ihlc to gi\c. IYcal i~ iarkCrs  10 
inf'ants to check li)r- comj,lc~cr~css ol'li.i,al collection. as is clrstom- 
ar! in studies ot'111is L~nci In ariult\ (3 ) .  I'hc collcc.tion ~ > c ~ - i o d  ol' 
3 ila!.s \ \as a con\cnlcnt  Icrlgtl1 o l ' t i ~ i ~ c :  i t  \ \o~rlt l  not been 
l~oss i t~ l e  to carr! 11  0111 1;)s all! Iol~gcr in tliis slucl!. 2nd 1 (la!< 
\ \as considered to be suliicient tinic li)r ari! unal>so~-l~cil  ~ \ o t o p c  
to bc cscrcted. t lo\\.c\ el-. some ol'tlic i l~ l l~r l t s  uc rc  sul'l'c~-ing I'rorn 
i.onstipatior1. \\llic,l7 iroulci Ila\c% allkctcd 11-a1l\it timc. I I '  tlic 
pel.ccnt iron retention c(:~ta In 1'igill.c 1 arc c\aniincci 111 gr-calcl. 
detail. it can he sccn tl-tat f i \c  i n l in t \  al)pcarcd to rc%tatrl 1iio1.c 
than 70'; of'tlic "1-c lahelcti irori. Ihc\c  higli ligur-cs m:l! I>c, 
col-I-cct. tlllt. more likcl!. the! arc a n  o\cr-estimate I-c'si~lting I'r.orii 
irlcornl~lctc collection of' i~nalxorbcd isotope. 

I'hc iron retention rcsi~lts ~ntiicatc that thcr-c \ \ a \  n o  signilic:~nt 
dilli.~.cncc in 11-on ;~hsor l> t~or~  11.0111 ii'rr-ic c1ilo1-idc or  i r - O I I  I ~ O L I I I ~  
to 1.1;. Fur-thcr-more. the addition o f l > o \ i n i ~  I I 'to riiilk li)rrilula 
g i ~ c n  to infant\ from 1111-tli o~ l \ \ a r t i  ( f i ) rmul ;~  I.). a \  [>art [)I' a 
Iargcr stuti) on fecal flora. ciid riot apl,car to afl;.c,t the \ \a \  In 
n h i c l ~  the ini-1nt5 resl301idcti dil'fi.rcnt s o ~ ~ r c c \  01' ir-ori. One  
c\l>lanation for- the Inck 01' iiif1i.rcncc hct\vccn 1 I-l~ounci 2nd 
inorganic Iron. ;IS ;IISO dc r~~ons t r ;~ tc t i  i n  I-ats ( I ) .  \ \ .o~~lc i  Ilc that 
tlic iron i s  dissocratcd from illc I . f ' i 1 1  1111' acid cr1\ii.o1imcl1~ 01' 
the stornacli. and  that \\,it11 the I-isc in 131-1 along the i i ~ ~ o ~ i c n l r m  
thcr-c is no apprcciahlc rebinding of' Iron to I 1: a\  all-cad! dcm- 
onstrated 1 1 1  1.iit.o in r;~ts ( 9 ) .  1 Ilc ir.011 <.an thi,n cr1ti.r- the riorihc~mc~ 
pool in the gilt. l i n l ~ r t i l n a t e l ~  becailsc the rcco\cr! ol'ho\ inc 1 f 
in tlie kces  of I I-da!-olci irllilnts \ \as  lo\\ .  the possibil~t! that t l lc  

l.1-F:e complc\ n a s  ahsorbed cannot he cscluticci. [ 'he r c s ~ ~ l t \  
t'~.om this stud!. lndicato that 1.1-ho~111ti iron is I i a n ~ i l ~ d  I)! the 
I ~ o d )  in c\acrly tlie same \\.a! a \  other- nonlicnlc dictal-! iron. 
1-LIT-tlier ftlldies are recluircd to con1il.m this h!l~c)thcsis. 

- 
fi)rmula (11 < 0.00 I ). I lowc\cr-. most ol'thc 1.1'from the 1. lor-mula 
( 2 8 5  mg/ I00 ml)  a p p c a ~ c d  to Ilavc been hrokcn don n .  l i ~ / i t i ~ ~ ~ ~ ~ i ~ ~ ~ ~ < / ~ / ~ ~ t ~ ~ \ .  I-lie author-s thank I>r. f3rian \\'liar-ton ol' 

When :i similar- assay was perli,rmcd on stooli  li.om 1 I-dab- Sol-rento Matcr-nit! Iklospital I'or his licll) and  ad \  k c .  Ron 1 Ic~1cic\ 
old br-cast-Scd b;lbic. the 1.1' lcvcls wcrc 8.32 t 3.28 mg/14 11. 01' NestlC. ('ro!.don for linalicial 5~1ppor-t and suppl! ol'tlic milk 
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formulae, and C. Boyle and N. Burton for their invaluable 
assistance with the infants. 
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Errata 
The article by Walterspiel JN,  Kaplan SL, and Mason EO, Jr. 1986 Pediatr Res 20:237-241 titled "Protective 

effect of subinhibitory polymyxin B alone and in combination with ampicillin for overwhelming Huemophilus 
influcnzae type B infection in the infant rat: Evidence for in vivo and in vitro release of free endotoxin after 
a~npicillin treatment" was published with an incorrect middle initial for Dr. Walterspiel. The correct spelling is 
JN Walterspiei-not JW Walterspiel. The author regrets the error. 

Errors have been found in the article by Jain SK, titled "Prematurity and lecithin-cholesterol acyltransferase 
deficiency in newborn infants," Pediatr Res 19:58-60, 1985. 

Figures 1 and 2, on Y-axis, LCAT parentheses should read "cholesterol esterified, nmol/ml/h" instead of 
" I 4  C-cholesterol esterified, nmol/ml/h," because 14C-cholesterol was used as a marker but the LCAT activity was 
expressed in terms of both labeled and nonlabeled cholesterol esterified by the LCAT. Also in "Materials and 
methods" it should have been stated that blood was collected into EDTA tubes instead of heparinized tubes. The 
author regrets the errors. 


	Lactoferrin and Iron Absorption in NewbornInfants
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	REFERENCES

