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BACKGROUND

The Expenmental BIOlogy meetmgs (formerly called FASEB) are held annually to provIde a forum for
SCIentIsts to present prelImmary analyses of research that has not yet been publIshed It IS also an
opportumty .0 .m,~. vith colleagues and leal"t\ <\nQJ.\t nn-gomg research Abstracts are pLlbl1shF'd for the
papers presented at the meetIng (those dI~",ussed below are proVIded m Annex 1) At tImes the results
publIshed In the abstracts were revIsed dunng the presentatIons Note that there are only a few research
studIes related to breastfeedmg, thIS IS because there are few sources offundmg for apphed research In
breastfeedmg, whIch IS costly because of the tIme, staff, and techmques needed to measure breastmIlk
output

OUTCOMES

Research on breastfeedmg

Grace MarqUIS (Umversity of Alabama-Abstract 3132) studIed the differences m colostrum ofwomen
who breastfed dunng pregnancy Fourty women were selected from obstetnc patIents m a Lima hospItal
and 10% were found to have breastfed dunng pregnancy These mothers had SImIlar maternal and
obstetnc charactenstics of the other mothers, but were of slightly hIgher SOCIOeconomIC status Of the 19
mothers who prOVIded samples of colostrum, those (n=4) who had breastfed durIng pregnancy had lower
levels of fat In theIr colostrum compared to those who had weaned before pregnancy

Research on complementary feedmg

Feaslbllzty ofmcreasmg ammal products m Guatemalan chzldren s diets

H Pachon (Emory-Abstract 1992) presented results of a longItudInal study of 302 Guatemalan
chIldren s (ages 0-24 months) dietary mtakes based on weekly food recalls Fourty percent of chIldren
6-11 months of age had receIved some ammal products, but by 24 months, 20% had stIll not consumed
any ammal products other than breastmilk

By 12 and 24 months of age, 45% and 74% had consumed eggs, and 30% and 62% had consumed beef
No dIfferences In the proportIOn consummg ammal products was observed by whether or not the mother
was illIterate

The authors suggests that encouragmg the use of ammal products among 6-12 month old children would
be feaSible In terms of avaIlabIlity

V,tamm A status among mfants fed dif.ferent complementary foods (Ghana)

Anna Lartey (UC DaVIs-Abstract 3766) presented data lllustratmg the Impact ofprovldmg four
dIfferent types of local complementary foods on the vitarnm A status of 216 Ghanaian breastfed Infants
6-12 months of age Children were diVIded randomly mto four companson groups, each group reCeIVIng
one ofthe follOWIng Koko (a local maize porndge) fortIfied WIth fish powder, weam-mIX (a cereal­
legume blend), fortIfied weam-mIX, and weam-miX WIth fish powder Children also consumed other
foods prOVided by their famIlIes Serum retInol was measured at 6 and 12 months of age
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Project foods provIded between 55-99% of the non-breastmIlk vltamm A mtake Breastfeedmg epIsodes
dId not dIffer m the four groups Plasma retmol mcreased m the fortIfied weam-mlx group but decreased
m all three other groups

Th.... ""'....1) ~Jggests that even fDrtl+:, ~:3 ".. '"';':,rc;prIate comnlementary foon WI, 1 f.: .... powder IS not
enough to Improve vltamm A stams m breastfed Ghaman 'nfants It provIdes addItIOnal support for the
need for fortIfied complementary foods 10 vItamm A deficIent areas

Complementaryfoods and micronutrient status oflow birth weight Tnfants (4-6 mo )

Kay Dewey (DC DaVIs-Abstract 3767) reported on the results of a Honduran study of 119 low bIrth
weIght (LBW) mfants (1500-2500 grams) who were randomly assIgned to receive complementary foods
between 4 and 6 months of age or to contmue to be exclusively breastfed More than 50% of all mfants
had low Iron status at two months of age Among Iron deficient (hemoglobm < 100g/1) mfants given Iron
drops, those exclusively breastfed had higher hemoglobm at 6 months (controllIng for hemoglobm at 4
months) than those receIvmg supplemental foods ThIS IS because the supplemental foods mterfered with
Iron absorptIon from the Iron drops

Smce prOVlSlon of supplemental foods did not affect mfant growth even 10 these LBW mfants over those
exclusIvely breastfed, these results suggest that LBW mfants should contmue to be exclusively breastfed,
but all should be gIven Iron drops smce a high proportIon are Iron deficIent

Effect ofmcreasmg energy denSity and changmg porndge thickness on calonc mtake m Peru

V Bennett (DC DavIs-Abstract 1256) reported on the effect ofvarymg the thIckness (VISCOSity) of
complementary foods or varymg the energy denSity on total calOrIC mtakes 10 PeruvIan children 8-17
months of age Three dIets were used over four consecutive days, wIth the chIld servmg as ItS own
control (1) high calOrIC denSity and thIck (hIgh VISCOSIty [HV)), (2) high denSity and low VISCOSity (LV),
or (3) low calOrIC denSIty and low VISCOSIty High denSIty dIets contamed 1-1 2 kcallgm and low denSity
diets contamed 6 kcal/gm Outcome measures were total calOrIC mtake and duratIOn of meals

Energy mtake was hIghest 10 the hIgh calOrIC denslty-HV dIet compared to the other two diets However
energy Intakes were sImIlar In the other two groups ConsumptIOn tIme was sImIlar In the two LV
groups Thus promotIOn of dIets that are hIgh In energy denSIty but thInner (such as wIth the use of
amylase powder) can lead to Increases In energy mtake wIthout caUSIng mcreases 10 tIme for feedmg
However usmg a thick hIgh denSIty food WIll not be lIkely to enhance calOrIC mtake over a thm, low
denSIty food

Effect ofenergy denSity and changmgporndge thickness on calonc mtake m Guatemala

DIrk Schroeder (Emory-Abstract 4915) conducted a simIlar study 10 Guatemala as that deSCrIbed
above, and also measured breastmIlk mtake ChIldren 6-14 months of age who receIved porndges wIth
either hIgh or low denSIty or VISCOSIty had reduced breastmIlk energy mtake (110/0-17% reductIOn) The
effect on total calOrIC mtake was not reported
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Research on mIcronutrient supplements

Vitamin A supplementatIOn ofpostpartum women In Bangladesh

Am.') r...,~C (Uill-Abstract 3765) reported Of' a rahoumlzed controlled • la~ vf postpartum Bangladesh
women to assess the Impact of provldmg 200,000 IV of retmol at 1-3 weeks postpartum compared tv
1300 RE of betacarotene gIven dally PIlls were dehvered weekly and comphance was 98% at three
months, 96% at SIX months and 92% at mne months

WhIle maternal stores Improved qUIcker m the vltamm A group, they fell after 6 and 9 months, whIle the
betacarotene group had mcreased lIver stores by 9 months

Serum levels (measured by HPLC) were not different m the three groups of mothers However at mne
months postpartum, 50% ofwomen produced breastmIlk wIth low vltamm A, even among those who
receIVed dally betacarotene DefiCIency rates « 20 gil) m mfants were qUIte hIgh at 6 months (26%­
retmol, 39%-betacarotene, and 35%-placebo) The proportion ofmfants with margmal hver stores was
83%, 86%, and 94% respectively

These studies showed that both high dose vltamm A and dally betacarotene were madequate m
overcommg poor vltamm A status m these Bangladeshi mothers Glvmg dally betacarotene to mothers
for mne months postpartum may not help Improve vltamm A status of mothers because most IS passed
through to the breastmIlk The ImphcatlOns of this study are that It IS necessary to Improve vitamIn A
status before lactation and preferably before pregnancy In order to bUIld up the mother's stores In
defiCient populatIons

Maternal Iron status Influences Iron transfer to the fetus In Peru

Kim O'BrIan (JHU-Abstract 4900) presented data from a randomized controlled trial m Peru that gave
1295 pregnant women (10-24 weeks) throughout gestatIOn a supplement contammg either 60 mg of Iron
(ferrous sulfate), 15 mg of zmc sulfate or both ThIrty-seven women were mcluded m an Isotope study
of maternal Iron, cord Iron, and mfants The Iron transfer to theu mfants was slgmficantly mfluenced by
the mother's Iron status In the third trImester

At the FASEB meetmg last year, Laura Caulfield presented data on the effect of the zmc m the tablets on
maternal and mfant zmc status Mothers recelvmg the supplement contammg ZInC had higher serum
concentratIons of zmc and hIgher urmary zmc than the other two groups, and theIr Infants had hIgher
cord zmc Because maternal and neonatal zmc concentrations remamed lower than values reported from
well-nounshed populatIons, the authors suggest that 15 mg of zmc m a supplement also contammg Iron
may be msufficlent for populatiOns WIth low zmc status They suggest the addItion of at least 25 mg of
zmc

Dally multiple micronutrient supplementatIOn ofschool chlldren

D Ash and MIchael Latham (Cornell-Abstract 3768-69) reported on a randomized, double-masked
trIal of a multIple mICronutrient fortIfied beverage proVIded to school chIldren m Tanzama The
supplement was dIstrIbuted m a sachet contammg flavormg which was added to 200 ml ofwater by the
teachers m the school, and was gIVen to each chIld attendmg on the school day over a SIX month perIod
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The servmg provIded between 30-120% of the RDA for several nutnents (vitamm A-35%, vitamm C­
120%, folIc aCId-35%, nbotlavm-35%, macm-35%, Iron [ferrous glutamate]-30%, zmc-35%, IOdme­
30%)

'Nh.!,::; r~+~~ of anemIa and low se"'_T f'::I..LU. ~.~re SImIlar at ba5~ ',1' t.. ( 3IX months), the Vf'.tP Ipn('f' of

low serum ferrItm « 20 mg/dl) was 11 3% m the fortIfied group and 197% m the unfortIfiec. oroup
The Increment In heIght was sIgmficantly greater In the fortIfied group (3 4 cm vs 2 7 cm) compared to
the unfortIfied group

The InVestIgators are now plannIng a SImIlar tnal among pregnant women

ZinC and mlcronutrzent supplements for chzldren In China

An estImated 30% of ChInese chIldren are ZInC defiCIent James Penland (USDA) reported on a 10 week
supplementatIon study of chIldren 6-9 years old from three poor regIOns ofChIna to assess the benefits
of ZInC supplementatIOn on cogmtive and psychomotor functIOn of rural ChInese chIldren Chlldren were
randomly assIgned to receIve a daIly supplement for SIX days a week contaInIng ZInC alone (20 mg ZInC
sulfate), ZInC plus micronutnents (50% ofRDA or ESSADI [estImated sate average daily Intake] for
most VItamInS and Iron, folIc aCId at 25% ofthe RDA), or micronutnents alone

Those who receIved ZInC (WIth or WIthout micronutnents) showed greater Improvement In measures of
attentIon, perceptIOn, and reasonIng Micronutnents WIth ZInC resulted In greater Improvement In
psychomotor measures than ZInC or micronutnents alone These results WIll be compared to a sImllar
study now beIng conducted among urban Chmese chIldren

Effects ofZinC and Iron Intake on vitamin A status In MeXican chzldren

E Munos (INN-Abstract 3771) presented data for a study of219 chIldren ages 18-36 months of age In
a rural commumty near MeXICO CIty At baselIne, 73% of the chlldren were anemIC, 25% had low
plasma ZInC and 29% had low plasma retmol EIghty-two percent of the chIldren were defiCIent In at
least two ofthese nutnents

ChIldren were randomly assIgned to receIve a beverage (for 5 days a week) contaInIng ZInC (20 mg zmc
methIOnme), Iron (20 mg of Iron sulfate), zmc and Iron, or a placebo

After 12 months, both ZInC and Iron (alone or together) supplementatIon led to Increases In plasma
retmol For vitamm A defiCIent chIldren, the pOSItIve effect of ZInC was greater than for non VItamIn A
defiCIent chIldren For ZInC defiCIent chIldren, gIvmg ZInC was more effectIve In ImproVIng plasma
retInol than gIvmg only Iron

Effects ofmultiple micronutrient supplements In MeXican chzldren

Jose Rosado (no abstract) reported on a randomIzed double-masked study among 318 rural MeXIcan
chIldren ages 5-17 months of age ChIldren m the InterventIOn group receIVed a beverage contaInIng the
RDA for vitamms D, E & K, thIamIn, macm, folIc aCId, bIOtIn, I, Cu and Mn, 1 2 the RDA for VItamIn A,
and 1 5 the RDA for vitamm C, nboflavm,B I2, Iron and ZInC, and control chIldren receIved a beverage
WIth a SimIlar taste that dId not contaIn any mlcronutnents
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After 12 months, growth had mcreased m the mterventlOn group by 9 cm over the control The effect
was greatest among the children m the lowest SOCIoeconomIC group wlthm the study

Now the MeXIcan govern'T.",~+ hl:l" de' _l;)ped a program to provIde f'hl1dren m very low SOCIoeconomIC
groups under age two w th ~ fort.f...::d beverage also c0ntammg a \Vh0 1e Of) II lk (and maltodex....'.. ~.,rl

sugar)-based supplement contammg mlcronutnents plus 250 kcal and 12 grams of protem ThIS
supplement contams 15 mg zmc, 15 mg of Iron, 100 ug Iodme, 10 IV ofvltamm E 70 mg ofvItamm C,
and fohc aCId, and BIZ (It does not contam B6) ThIS supplement IS called NUTRISANO and IS dehvered
m a foil wrapped packet

The government IS also provIdmg a sImilar supplement to pregnant and lactatmg women, called
NUTRIVIDA

Research on ImprovlDg micronutrient lDtake with Improved diets

Increasmg vltamm C mtake to Improve Iron status m MeXICO

Lmdsey Allen (VC DaVIs-Abstract 3762) presented the results of an OMNI Research-funded project
that attempted to Improve Iron status through mcreasmg vitamm C consumptIon along WIth the typIcal
MeXIcan dIet oftortIllas and beans ThIrty-SIX women were randomIzed to receIve agua de hmon
(lemonade) contammg 25 mg of ascorbIc aCId or hme flavored placebo drmk twIce a day WIth meals, for
SIX days a week for eIght months

Women were selected who were Iron defiCIent (serum ferntm less than <12 ugIL) but not anemIC There
was no Improvement m hemoglobm and the effect on serum ferntm was mconsistent (no effect at 2 and 8
months, and Improvements at 4 and 6 months) controllmg for InItial serum ferntm

ThIS study IS qUIte Important smce It IS contrary to the current recommendatIOn to mcrease vltamm C
mtake WIth meals There IS as yet no eVIdence that thIS wIll Improve Iron status m a field settmg

Increased dietary variety among chlidren and Improved school achievement

MIchelle Mendez (UNC-Abstract 1250) used a cohort of chIldren ages 10-12 years old m the Cebu
(PhIhppmes) Longitudmal study to assess the Impact ofmcreased energy and dIetary dIversIty on
achIevement tests m school ChIldren m the lowest calonc mtake group showed consIstent mcreases m
test scores as dIetary dIverSIty mcreased, whIle there was no effect seen among chIldren receIvmg the
hIghest calonc mtakes

These results suggest that Improvmg micronutnent status of chIldren WIth low calonc mtakes IS
espeCIally Important Those who consume larger amounts of calones are also those more lIkely to have
mcreased dIetary dIverSIty

RECOMMENDATIONS & FOLLOW-UP

1 These notes WIll be sent out to colleagues VIa e-maIl
2 Luano Martm WIll mclude them as an attachment to reports sent to collaboratmg agenCIes and to field
staff of LINKAGES
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MlcheHc A MC1Id"~

Department ofEpIdemIology & Carolina PopulatIon Cente~~ ­
Umverslty ofNorth Carolina at Chapel HIli

Dietary variety and energy intakes are
associated with Filipino children's
school achievement

Abllncl

Few studies 10 date have lDVCltlplCd the Cfl'ClCtB ofUlUll diet on cluldraJ. id:looI aduevemt:lll. EDcrp lad PUlnall
deft""",."" may IDlJlllf.c;lucv...... by odvcncly -1llI b..... filllc:tIoa, _Ill ood IlllIImItioa, booI_
UlIDg dolo tiom. c:o..... o£mo.. I1uIIl2,OOO FdJpOlO duklr<n.g<d 111-12y Iiom 1bc Ccbu Lmgllud Heollh ODd
Nutnuooal Study we uacllllCd lhc relal101l11up betweca VlrtCly mlbe ulUIl diet, CDCJIY mlake. and Il:OIU OIl Math IIId
Enghsh actuCVCDICnllCSIL Report. offood. duldrc:n lyplCall)' cOOIumed.1 C1Kb meal were used kJ co..vuet. dJcqry
vanet)' score belled 011 repraenlallOD of? rood types [meat....fisb..Ilp1ca (p1manly rk:eIcom) other Ilan.:bcs. veJdlblea4
frwlJ. beans & null bevcraaca. and IIweetlsally Jrudl] EDCI'B)' tnl.BkCl wereclUmltcd from 24 b RICIU data. Clulcmn
were KJVc:n a lIIack before tell adnumstratloD to mJuec vamhlllty asaoctatcd With acute dewy cfl'ecu In Imc.. rqraa1OI1
modela USO(;ta110Da Wllb vlnety but POl c:ncrJY"eIi were ''ImfiClllI after wntrol1ma flV scboolUll nutnllOnal Sla1UI,

and loelOCOOnomtc IUUUI indlClilorJ. In IKhbtlCXt there WD' IlsruficaDl anqYX\'lI'Iel)' m1Cf8CdoD. tblllnteneUon term w..
negabv~ IDwcabDS thai chlklreo It lower ClJergy mlMCI benefitted more .trongly from 1fCIla' vanety lD models lIldudula
the Il1l.c:I'acuon Icrm, both energy IUd Varld)' hid IIlrOaI poIltIVC UlOC1IlIo..wnh lCIllCorel Inm-m. CllClJ)' lDlUtI
combllled with nnpro cd dietary variety may help 10 Improve school acbievemeot
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A PILOT STUDY OF INFANT FEEDING PRACTICES IN AL AIN UAE
S Zaghloul A E KARIM H RADWAN
UlUverSllv ot Arl<ansas al Pme Bluff Pme Bluff AR 7161 1 UlUled Arab Em,rales
Umverslty AI Am UAE

F,fty five mOlhers from AI Am Umled Arab Emirates (UAE) were mlerv,ewed
to assess feedm~ practices of mfants aged 0 12 months Mothers were mtervlewed
while wallmg m children chmcs at Twam hospital or at work places ThIrty five
mothers (64%) "ere UAE CItizen wh'le the resl were ot other Arab natlonahtles A
semI structured q lesttonnarre was used to collect the data Infants were reponed
",cluslvelv breastfed fo ~ <> my, dts First food reported 10 b offered was cerelac
134%) milk formulas (215%) (ruus ( ~ yogurt (110/) vegetables (' <~,
waler and sugar 1450/) Reasons for mtroducmg complementary food were 10
provide more nutrients for normal body groWth (30%) bemg recommended by
doctors or fatmly (16%) tralmng and teachmg the tnfanl \160/) mothers tllness or
msufficlent milk (170/) cluld s Illness (140/) and mothers work 180/) 49% of
mothers beheved thaI milk IS the most nutrlllous mfanl food 26 % mentioned JUlces
and 10% consIdered any kmd of food as nUlrltlous 56% of mothers dId not hke
feedmg the.. mfanrs sweets from fear of tooth decade or sofr drtnks (51 %) and chIps
(69%) because they considered them oon-nutrlllOUS However seven up was reponed
as helpful for trealIIlel1l of dtarrhea 122%) and home made potalo chips as good food
Wearung before 2 month of age was reported by 25 %of mothers due 10 InsuffiCIent
milk (45%) mothers work (31%) mothers Illness (9%) and refusal (8%) cluld
tIlness (6%) Thus m thts population cultural trend of 12 24 months of breastfeedmg
bas been cbanged Early mtroductlon of food and early weanmg (before 2 months )
are commonly reported More attentIOn IS needed 10 clanfy the social and medIcal
factors contrlbutmg 10 these cbanges and to promote breastfeedmg m UAE
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Assoclatlons between tradItional food use dIet quahty and an
Ihropometry among adults In Yukon FlTst NatIons (Canada)
o Rece\eur ~nd H \ foLuhnleIn Centre tor lndl:;!;enous Peoples \utrltlOn ana
Emuonment and School of Dietetics and Human \utntton \IcGlll t m\erSll\

51e \nne de Belle\ue PQ H9.... 3\ 9
Dletan records (2-1 hr recalls and food frequenc\ questIonnaires I \\ere com

pieted b\ adult \ukon IndIgenous people Ln \larch \prll (n=J 3) and October
\O\ember tn:·U9) 199., .\nthropometrlc data \"ere collected In a 5ubsample
of 204 particIpants TradItIonal food Ifood hanested from Ihe local en\!
rooment) was consumed on .:> 9t of interview da\S and \\ as associated \\ It h
ImprO\ed diet quaht\ as measured h\ percent of ener~\ derl\ed from fat satu
rated fat and sucrose Pre-alence of o\en\elght (B\II >1 ) \\aS lo\\er among
men Ihan "omen and Lncreased \\ 'Ih age In the 10 40 age group 12% of men
and 2i% of "omen \\ere clasSIfied as o\en\elghl compared to JO'7c and 49'7c of
men and \\omen respectl\eh Ln Ihe 40 60 age group The hIgh pre"lence of
overv.elght In middle age "'omen IS of particular concern and appeared inde­
pendent of total tradItional food use as measured b" da,h Intake (\'oet \\el~ht

10 g) \\eekl\ frequenC\ of consumption of speCific traditional food items or
percent of enen!;" derl\ed from traditional food (Supported b\ the -\.rctlc
Em.lronmental :=atrategv Canada)
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NUTRIENT INTAKES OF LACTO VEGETARIAN LACTO OVO
VEGETARIANS AND OMNIVOROUS ASIAN INDIANS LIVING
IN U S I Sawhney and C F Tam. Callforma State UnIversIty at Los
Angeles CA 90032
The objective was to compare the macronutnent and mlcronulnent mtake
of lacto-vegeranan lacto-ovo-vegetanan and ommvorous dlels of65
Astan Indtans resltltng m USA self destgned questtonnaue collecled
anthropometncs SOCtal background and three day dtetary mtake Mean
age of subJects=29 7 years mean BMI=23 46 kg/m' and mean length of
stay m U S=5 6 years Subjects wets averaged 65% energy from
carbohydrates, 15/0 from protem and 20% energy from fat Men
consumed S1gmficantly htgher levels of Iolocalones 1T0n sodium
chromuull. phosphorous and cholesterol at P<O 05 P<O 041 P<O 037
P<O 018 P<O 010 and P<O 005 respecttvely Women consumed
slgmficantly htgher levels ofcalCium (P<O 005) ChrOlWum consumpllon
was more In lacto-ovo-vegetanans than ommvores at P<O 005 Lacto
vegetanans consumed less copper than lacto ovo-vegetanans at P<O 04
Lacto vegetanans consumed more sodIum than lacto-ovo-vegetanans and
ommvores at P<O 00 I and P=O 000 respecttvely Ommvorous consumed
more lIon than lacto-vegetanans at P<O 035 The dietary pattern could

affect the nucronutnent consumptton m different groups whereas the
htgher energy consumptton In men may contnbute to the differences m
consumptton of tnlcronutnents

1256

THE EFFECT OF DIETARY VISCOSITY AND ENERGY DENSITY ON
TOTAL DAILY ENERGY CONSUMPTION BY YOUNG CHILDREN
RECOVERING FROM MALNUTRITION OR INFECTION VA Bennen.

/

E Morales 1 Gonzalez. G Lopez de Romana, 1M Peerson, KH Brown Prog In

International Nulnllon UC OavlS CA 95616 InstltulO de Investlgaclon
NUlnclOnal LIma. Peru Hospllal del N,no LIma Peru

To determine the effect of d,etary VISCOSltv and energy denSIty on lotal daJ!y
energy consumption by non breasl fed chJ!dren 8 17 mo of age we measured
the amount of food consumed and the duration of meals during Ihree dlfferenl
sub-studIes In each sub-study three d,etary Ireatmenls we,... orovlded hIgh
energy de l\/h,gh VlScOSltv (HD/HV) hl~h enpr!!" dcnSlt~'low VISCOSltv
(HWLV) ano bw energy 4ellslty/'ow I U>I"J! (LD/LV In th "tfP ell suo.
slud,es the VISCOSltv and energ Jensltv of Ihe HD/HV dIet were altered
shghtly to delermme whether he ,mpact ot VISCOSIty reduction vaned II

relation 10 the conSlslency of '~e HO/HV compaTlSon dIet Ourlng all sub­
stud,es each of the study diets was offered for four consecullve days m
random sequence VlScoSlly of Ihe HV dIets ranged from 79000 10 S6g 000
mPa m the three sub-sludles and energy denSIty of the HO d,ets ranged from
I 0 I 2 kcaVg The vlScOSlry of the LV d,ets was 3 000 mPa and the energy
denSIty of the LD d,ets was 0 6 kcaVg In each sub-sludy Ihe mean amount
consumed fglkg BW/d) of the LO/LV dIet was Slgmficanlly greater than both
the HO/HV and Ihe HD/LV diets (P<O 0001) and the amount consumed of the
HO/LV was Slgmficanlly grealer Ihan the HD/HV dIet (P<O 0001) Energy
consumption (kcallk~ BWfd) with Ihe HO/LV d,et was Slgnlficanlly grealer
Ihan the other two dIets (P<O 000 I) bUI Ihe energy Intakes from Ihe HOIHV
and LOlLV dIets were SImilar In Ihe sub sludy thaI Included the hIghest
VISCOSIty HDIHV dIet. but nol m Ihe other sub slud,es II look Slgmficanlly less
lIme 10 consume Ihe LD/LV diet (P<O 007) Ihan Ihe HO/HV dIet. but
consumpllon tImes were SImilar with the olher two dIets We conclude that. at
lhe range of V'SCOSlty and energy denSity lesled redUCing the VISCOSIty of
HDIHV pomdges resulted In mcreased energy consumption by young children
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SFASONAL DIFFERENCES eN THE DIVERSITY OF DIETS OF
BOYS AND GIRLS OF WEANING AGE IN RURAL MALI I SILVA
BARBEAU,C CALDWELL and H T SISSOKO OlD and DePt~
Hortlculture VPI&SU Blacksburg VA 24061 DRSPR Mall

The study was conducted In 3 vlllages In MaLI Foodl
frequency data were obtained at the harvest hot dry
and the pre harvest perlods Eleven major food grnups
were formed Repeated measures analysls of varlance
structure model deslgned to test the lnteractlnns a­
mong the vlllages perlods sex and weanlng status In­
d,cated that Ilthe number of food snurces consumed
dlffered dependlng on perlod vlliage sex and weanlng
status wlth the greatest varlatlon occurrlng among
vlllages 2\chlldren s consumpt1on of number of veg
and legume food sources dld not varyby sex when th,S
factor was consldered lndependent of the weanlng sta­
tus but there were dlfferences due to lnteractlons of
these factors For the cereals v~g and legumes food
groups weanlng status affected the no of fnod
sources for boys morp than for glrls The dlverslty
of glrls d,ets waq ldentlcal regardless of weanlng
status Boys had morp cerpal food sources and lpss
veg and lpgume after weanlng Therp was a pattern of
glrls havlng Sllghtly more d,verse d,ets wlth lnter­
actlons bptwpen sex and vlllage reflect ng that th,S
pattern Was more prnnounced 10 the vlllage wlth low
est food d,verslty V1rglnla Tech Tltle XII USATD/
SECID/Mall FSR/E Nn AFR-0232-C-OO-6031
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SALES OF FOOD AID AS SIGN OF DISTRESS NOT EXCESS
B A Reed and J P Habicht DIVISion of Nutrlttonal SCiences
Cornell University Ithaca NY 14853

In 1996 Ihe sale of food aid from refugee camps tn UVlra
zaire was seen as eVidence of a glut of food and prompted a
reduction In rations dtstnbuled USing observation and open­
ended Interviews quahtatlve data were collected on food
preferences acquIsItion and sales purchaSing paUems of other
neceSSitIes and resource levels A questionnaire uSing thiS
,nformatlon was developed and adminIstered to 1005 randomly
selected households The quantitatIVe results confirmed the
qualitative findings Food aid was sold or exchanged by 72% of
households not because they had too much but beceuse they
lacked resources to d,verslfy their diet or cover other baSIC needs
Indicators of dIetary quantity and quality were denved uSing
household reports of the prevIous day s dtet At most 23% of
households were consuming a dIet minimally adequate In
quantity and quality Significant differences In the pauem of diet
and sales of food aid were observed across resource levels The
poorest one-fifth of households whose dlels were the worst were
the most likely to sell food (RR= 1 57 p < 0 01) Purchases made
uSing proceeds from food aid sales Improved micronutrIent
Intake but at a great cost to energy Intake The magnitude of the
problem of poor diets resulted from a failure to apply Important
rehef poliCies key commodities were absent from the food
basket the staple and all prOVided were not culturally acceptable
and there was no facility for cereal milltng (Funded In part by
UNHCR)
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THE FEASIBILITY OF INCREASED USE OF ANIMAL PROD
VCTS IN THE DIETS OF YOUNG CHILDRE", IN INDIGENOUS
COMMUNITIES IN GUATEMALA H Pachon DC )chroeder
R Flor., and \1 Hugh., Emon l n1\.rslt\ \Ilanta (, \ )0322 and U In
stltuto de \utrlclOn de tentre \menca \ Panama (1\( -\P) (uatemala llf\

Guatemala
Consumption of anImal products parucularh red meat dunng earh child

hood IS assocIated \\lth better linear grO\\th In LatIn .-\menca HO\\e\er the
promotion of ammal products IS som.lImes dIScounted because such products
a E' n·1 t1\el\ e'(penSI\e The obJeru\e of thiS a al "IS \\as to determine Ire

t'lJroPTlal u1 p omotll g the consumption of animal producb J. it r u
trltlOnd! IOtenenllOn for ,}U1'l~ chIldren In lndl~(IIOUS communHies In rurd}
LIuatemala I:ood consumption data from ml1Jtlple \\eekh recalls admlnls
ter d durmg a prospect1\e longltudmal stud\ 01302 children bet"een 0 24 m
of age "ere used B\ 12 m of age 40% of mfants had consumed eggs JO'7(
beef 18% chICken and 9% fish B\ 24 m of a~e consumption ITIcreased 10
,4% for eggs b2% for beef 48'7c for chlchen and 3 '1 for fish suggesting that
ammal products are accessible to commumt\ famIlIes E'(amlnatlon of SOCIce

conomlC characterIStics of caregi\ers \lelded no difference ITI anImal product
consumption for children of hIerate and ilhterate care"i\ers These results sug
gest that increaSing Ihe proportion of "omen" ho Introduce ammal products
partlcularlv eggs and beef earher Into the diets of their \oung children ma\ be
an acceptable and economlcallv \lable approach to ImprO\lng hnear gro"th In
these commumtles Funding P\HO PO 1243,(SP) \lH (R29 HD 334b8)
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COMPLIANCE AND SIDE EFFECTS IN AN ANTENATAL IRON
SVPPLEMENTAnON TRIAL IN EKWENDENI MALAWI
Bobrow EA. Young MW van der Haar F. (SPON DG Schroeder) Rolhns Sch
of PubI Hlth Emory UnlV Atlanta, GA 30322 and Ekwendenl Hospital M.lawl

A prospecttve trlOl of dOIly .nd weekly Iron supplementation of pregnant
women was "COnducted m ruml MalaWI Apnl September 1997 Women attendmg
antenatal chmcs were stratified mto non anemic (hemoglobm ;,IIOgIL) mildly
(100 109g1L) and modemtely anemic (70 99g1L) groups After stratificatIon a
total of 413 women were randomIzed to receive either a dally dose (n=211) of
60mg Iron+O 25mg of folate or a weekly dose (n=202) of 120mg Iron+O 50mg
folate DUrIng the study a subsample of women (datly n=IOO weekly n=96) were
mtervlewed concermng comphance and SIde effects expenenced m the prevIOus
month Comphance by pili count was slgmficantly higher (P<O 001) III the
weekly group With 2 6% of the total pIlls left over as compared to 35 5% m the
dady group Comphance accordmg to mtervlew .Iso was hIgher (p=O 04) m the
weekly than m the dady group WIth 96 8% versus 88 0% reportmg consUlmng all
pdls Although no overall dIfference (p=O 847) m comphance was found by fecal
Iron testing (n=102) more anemIC women m the weekly group 709% had
poSItIve stools for Iron compared to the d.dy group 53 3o/o(p=O 04) rhe
percentage of women reponmg SIde effects dId not dIffer between groups 28 0%
and 3021. m the dady and weekly groups respectively (p=O 8541 No
dIfferences (p=O 617) were found In hemoglobm response (datly 2 17±14 2gIL
weekly I 05±13 7g1L) Irrespective of anem.. classIficatIOn Because weekly Iron
mduced better comphance With a Slmdar biologIcal response and equal degree
and vanety of SIde effects from takmg the supplement, It IS concluded that
weekly supplementatIon IS preferable m pregnant Women m rural MalaWI
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URINARY IODINE DURING PREGNANCY AND LACTATION IN
NEPALI WOMEN Keny J Schulze LIsa A C'l1!lItsclu Michele L
Dreyfuss. Lee S F Wu Kerth P West Jr Johns Hoplans UIUVerslty
School ofPubhe Health, Center for Human Nutntlon, Balltmore, MD
21205

The extent of todtne defiCiency among women of reproduettve age m
the Gangetic plams of South AsIa tS not known We determtned unnary
lodme (UI) as an mdteator oflodme stalUS m spot unne samples collected
from women of the rural plains ofNepal dunng pregnancy (P) (n=917)
and after -3 mo oflaetalton (L) (n=651) UI was measured by the
Sandell Kolthoff reactton after oXlllalion WIth ammolUum persu\fate
Jntra assay CV was <7"10 and mter assay CV was 7% for 10
representatIVe assays Dunng P median UI was 102 5 ",gIL and 49 4%
ofUI values were below 100 ",gIL the cut offfor mtId ,odine defiCIency
As gestatIOnal age ,"creased women became less hltely to have VI values
above the 75" percentde Dunng L median UI was 60 9 ",gIL WIth

66 4% ofUI values below 100 1lB!L UI '" these women may reflect an
mcreasmg physlOloBlcal demand for lodme across a reproduettve event
Dunng both P and L UI was strongly mfluenced by season and also

vaned by commumty of reSIdence Iodme defiCiency appears to be an
Imponant pubhc health problem among women of reproducttve age m

thts region of South MllI. Supponed by USAID Office ofHealth and
Nutnbon
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PREDICTORS OF ANEMIA IN HONDURAN CHILDREN I 5
YEARS OF AGE ~IAh l Ramaknshnan \1 Hughes Emorv llll
'orsll\ Department of [nlernallonal Health \tlanta G \ 30322

Iron dofi"enC\ affects O\er 2 100 million people "orld'\ide parliCUlarl\ preg
Ilant \\omen and chIldren <;J .. ears of age In the de\elopmg ,.. orld Fe\\ coun
t riC's hO\\eHtT ha\e good pre\alence data on anemia the major clImcal man
Ifestauon of ITon deficlenc\ The present stud\ e'(anuned the ore\alence of
anemia (defined as < 11 gldl of hemagiobill ) and predICtors of anemIa III a na
tlonall\ representatl\e sample of 1323 chIldren I 0 \ ears of age from Honduras
u~mjZ; data from the lq96 Honduran \atlOnal \htronu Ptlt Sune\ Thp me
all prC\alence of anemJa In duldlen 1 J \ears of age \\ ... <IV 2j( T1 e pT ~ t..'t.

""' 10 9'7c III ch .dren 12' q m~ h "~18 % ITI children 36 0-60 1 montn'
Results uSing multl\arJate loglstlc regression methods showed that \HIg"'t for
age l core (p=O 0007) age ITI months (p=O 0001) and gender Ip=O 0 81
\.. ere sl~ndicant predictors of anemia \ounger chIldren and/or those \\Ith a
lo\\er \\('I~ht for age z score \\ere at an Increased risk of anemJa In addition
gIrls \\.ere at a greater risk of anemia than bo.. 5 Contrarv to expectations the
pre\alence of anemIa "as not Signlficanth assocIated" Ith maternal educatIOn
ha\ln~ had an Iron supplement ill the pre\lous SIX months or reSidence (ur
ban \S rural) \lthough SOCIO economIC status was pOSiliveh asSOCiated \\lth
anemia thIS assoctatlon "as not statistlCalh Significant after accountillg for
"eight for age lSillg speclficlt\/SenSlll\lt\ analvslS the model based on age
ill mont hs sex and weIght for age z score correctl\ predIcted anemIa 10 0% of
the time These findmgs pro\Jde Important targeting Information for programs
aimed at Improvmg lIon status In children
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WEEKLY SUPPLEMENTATION OF WOMEN WITH VITAMIN AOR
BETA-CAROTENE LOWERS MATERNAL MORTALITY IN NEPAL
KP West Jr J Katz SK Khatrv SC LeClerc EK Pradhan SR
Shrestha PB Connor S Deli R Adhlken RP Pokhrel and A Sommer
Center for Human Nutnbon and Department of Intemabonal Health
Johns Hopkins UOIverslty Balbmore MD 21205 USA and Nepal Netra
Jyob Sangh Kathmandu Nepal

Pregnant women In rural South Asia are at high nsk of Vitamin A
0JA) defiCiency reflected by low serum relloollevels and frequent OIght
blindness In these cultures maternal mortality can be 55-70x higher
than In developed countnes We assessed the efficacy of doslOg
>44 000 women of reproductive age weekly With 7000 ..g retinol
eqUivalents as preformed VA or beta-carotene (BC) vs a placebo
control (PL) In redUCing maternal mortality Findings are based on
>21 000 pregnancies Pregnancy related mortality among mothers
through 12 weeks post partum was 739 463 and 369 deaths per
100 000 pregnanCies YIelding relative nsks of 1 00 0 63 (95% Cl 0 39
1 01) and 0 50 (0 30-0 84) for the PL VA and BC groups respectively
Combined VAlBC decreased pregnancy related mortahty by 43%
(RR=O 57 038-085) Weekly low-dose BC or VA supplementation
can markedly reduce nsk of pregnancy related mortality In
malnounshed populations In rural South ASIa supported by the Office of
Hlth & Nutr USAID Washington DC & Task Force Sight & life Roche Basel
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NUTRITIONAL RICKETS IN BANGLADESH G Comb.. h C Meisner
P Flscber I Clmma. A RahmM N Rauan T Kyaw MyJnt. I Duxbury R
Welch A Koblr K Talukder B Manwer P Staab S Haque. CorneD U
Ithaca, NY 14853 CIMMYT Dhaka, U Utah, Salt Lake City UT Grenoble
France SARPV Dhaka, Dhaka U UNICEF Dhaka, USDA, Ithaca, NY
Inst.Mother Cluld Health, Dhaka, Mem Chnstlan Hasp Chakana, Bangladesh

RIckets has been tdentlfied m Chakana, southeastern Bangladesh Vltanun D
therapy bas not been beneficlal. Racluttc cIuIdren (9 m, 5 f 36-98 mos ) showed
Icnock knees (10) bowed legs (4) and sabre nbae (3) Ten had aettve serum aIlc
P ue >350 UII.. 7 of 12 bad radtograpluc eVIdence of acttve nckets Cases
dtffered S1gndicantly from cluldren seen by parents as 'unaffect-ed" serum alk.
P ase (Sil 492 vs 206 UII) serum P (Sil 4 3 vs S 2 mg/d!) serum 250HD, (Sil
20 vs 2S nglml) serum I 25-(OH),D, (Sil 131 vs 73 pg/ml P<O 0005) but not
serum Ca (Sil 96 mgldl) Only 2 of 10 cluldren WIth aetJve ncketo had low
250HD, levels (1 hypophosphatenuc) Cases did not show elevated blood levels
of known Ca antagolUsts (AI Ba, Sr Pb Cd) nor were local water or foods
htgb In these elements Three 3 unaffected cluldren had phySIcal SIgns
consastent wtth ncketo (beaded nbs, 1 WIth WIdened wnsts, 1 WIth knock knees)

WIthOUt elevated a1k P ase' such findmgs and elevated serum 1 25-(OHhDl
among unaffected cluldren sullllest that subcbmcal Ca deficency may be

prevalent m t1us population These results indicate Chakana nckets to resemble

the Ca-liefiClency nckets descnbed In Afrtca.

BEST AVAILABLE COpy
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FOLATE REQUIREMENTS DURING LAcrATION A..RE
GREATER THAN PREVIOUSLY ESTIMATED A D Mackev. M F
PIcciano H S Wnght, DC Mitchell Dept of Nutnnon The
Pennsylvama :>Iale UmversllY UmversllY Park PA 16802

The current RDA for folate dunng lactatIOn IS 280 IJ.gld ThIs
was based on the esumated folate need of non reproducing women
(180 IJ.gld) with an addtnonailOO IJ.gld to cover folate losses m llIIIk.
The Increment assumes a dietary folate absorptIOn of 50% nulk
secrenon rate of 800 mUd. a"1d hum~r w..Jlr f ,late content of 50
1J.g/L Recent data from our laboratory show tI- at humlUl 1nJi<: H"" <­

content average ~ ... ,.".'L. ... value 72% greater thlL~ that ,. ,.
prevlOuslv Thus the average Incremental amount to cover losses In
nulk IS 140 !J.g/d, not 100 l.1g1d Data also ellist to indicate that
average folate needs of non reproducmg women IS greater than
prevIOusly esnmated, 300 !J.g/d not 180 IJ.gld Collecnvely these
data suggest an average folate need of 440 l.1g1d dunng lactatlon
ThIs esnmate u. supponed by results from our study of 42 lactatmg
women from 3 to 6 mo postpartum on self selected diets plus 0 or I
mg folateld Dietary folate mtake was smniar between groups (380
IJ.gld) Folate supplemented women eJdublted higher values for Hb
Hcr, and RBC folate and lower % reuculocytes at 6 mo than
unsupplemented women In unsupplemented women nulk folate
declmed and plasma homocysteme Increased These data mdlcate
that 380 IJ.g folateld are insuffiCient to prevent mobilizanon of
maternal folate stores for nulk folate secretion and are consistent
With our estunated average need of 440 l.1g1d

3130

LACK OF DIFFERENCE IN 4 MON1H POSTPARTUM WEIGlIT
GAIN BE1WEEN BREAST FEEDING and BOTTLE FEEDING
NEW MOTIiERS I FREELAND-GRAyES and L WALKER.
Unrv of Texas at Auson Ausbn TX 78712.

New mothers are encouraged to breast rather than bottle­
feed because of the supenor quahty of human IIU1k. An added
benefit may be a more rapid return to prepregnancy Wl!Ight due
to mcreased energy needs for production of IIU1k. Yet 1t IS unclear
whether thIS IS true. To test thIS hypothesIS an B-page mati survey
was conducted Wlth 101 bottle-feedmg and 106 breast feedmg
women who were 4 months postpartum Dietary behaVIOrs were
measured by the Food Hab1ts QuesbOnruure aCbVlty levels by the
Wang et aI 1992 scale. Groups dtd not dtffer m most soaaI/an
thropometnc charaetensbcs gestabonal we1ght gam (32Ib) pre­
pregnancy body mass mdex (22 vs 23 for breast and bottle) or
res1dual Weight gam at 4 months postpartum (6 vs Sib) Dtffer
ences were seen only Wlth dtVlSIOns mto htgher ~ 7 71bs) and
lower (g 7 lbs) postpartum Weight gams Bottle-feedmg mothers
Wlth htgher postpartum gatns had less Vlgorous exerose patterns
and htgher fat Intakes compared to those Wlth lower Weight gams
No such relanonshtps were found Wlth breast feedmg Thus
exerose and dtet appear to be more mfluennal m post partum
Weight gams In those who bottle- rather than breast feed

3132

,;

ARE THERE CHANGES IN THE COMPOSITION OF COLOSTRUM
~ IN WOMEN WHO BREASTFED THROUGHOUT PREGNANCY?

GS MarqUIS S MARSANO ME PENNY University of Alabama at
.A Blrrmngham Birmingham AL 35294 Instltuto de Investlgaclon

Nutnclonal Lima Peru
-r Many women breastfeed throughout pregnancy (BFP) however

the consequences of thiS practice on the subsequent lactation are
unknown To explore the effect of BFP on colostrum we conducted
a pilot study With 40 early postpartum women In a lima Peru
hospital Mothers were over 18 y old had preViously breastfed had
a child who was 4 y old or younger and had an uncomplicated
childbirth Ten percent had BFP We Interviewed all women about
their soclo-demographlc charactenstlcs and breastfeedlng beliefs
Only 19 mothers prOVided colostrum because of the difficulty In

obtaining a sample or Wish to not prOVide It The colostrum fat
content was Significantly reduced In BFP women (n=4) as compared
to those women who had weaned their children before becoming
pregnant (n=15 Mann Whitney U test stallstlc=65 p=O 003) BFP
women did not differ With the other women In maternal or obstetnc
charactensllcs They had slightly higher economic status and were
all born In Lima These results demonstrate that BFP IS common In
Lima and may affect the composillon of colostrum We have
Inillated a stUdy to verify and amplify these findings (Supported by
NIH MIRT Training Grant TW00077)

3129

EFFECT OF MATERNAL DIET ON MILK LACfOFERRIN
LEVELS P A Ronayne de Ferrer A Bacorn C B Greco M E SarnbucettL
N Lopez J M C.nam Cemadas (Spon MERlO) Dept Nutr & Food SCI
Sch Phann & Blochem DlUv of Buenos Aires JUlUn 956 2do P 1113
Buenos Aires and DIY Neonatology Dept Ped,atncs Haltan Hospital
Buenos Aires, Argentma

Maternal diet may affect nuIk composltton but Its effect IS difficult 10

1!uate TIJe relauonslups between nulk la"'~~~n Ie 'eIs drtd protem or !fan
mtakes ale unclear In a preVIous study we found mod,ile<l caseIn to whey
protem ratios accordmg to varying maternal protem Intakes However
vanatlons of mdlVldual whey protems were not assessed In order to
detennme the effect of protem or Iron mtakes on nuIk lactofemn content we
analyzed 21 nulk samples from rruddle-elass lactatmg women for total
protem and lactofemn concentrations Slmultaneouslv dietary records were
obtamed m order to calculate protem and Iron mtakes Lactofemn values
(eltpressed eIther as mgt dL or g! 100 g protem) did not show any clear
correlation WIth protem nor Iron mtakes These results are m agreement WIth
some pubilshed data wluch fa1led to show an effect of different protem
Ilrtakes on nulk lactofemn levels Bestdes lactofemn coment seeemed
unaffected by rnaternal,ron Intake More research IS needed to assess which
factors mfluence nulk lactofemn concentraltons
Supponed by the Unrversrty of Buenos Aires (FA044)

3131

DURATION OF BREASTFEEDING IS PROLONGED FOR CHit
DREN WITH LOW NUTRITIONAL STATUS PRIOR TO WEAN
ING IN RURAL SENEGAL WEST AFRICA h B Simondon
F S,mondon ISPO\ E \ Frong,llo) \utrLtlon tUlI ORSTO\! BP oOh
34032 \(ontpeiller France

\ utrltl0nal status lS negatlvelv hnked to duration of breastteedlDg bet\\een
Il and 36 mo of a~e In many developmg counlnes Til,s study tested the h\
pothesls that mothers prolong breastfeedm~ of malnouTlshed clllidren From
198996 mformatlon was collected \\eeklv on bIrth "eamng death and ml
gratlon m a study population of 28 000 m a rural area of Sene~al \\elght and
length al 9 to mo of age were measured for 4J29 chIldren born from 1989-9~ as
part of a vaccmatlon tTlal (co>erage ,8%) The duration of breastfeedmg "as
estlmaled bv sun,val analvsls (I<.aplan \Ieler and Cox proportional hazards
analvSlS) The medIan duratIOn was 20 0 14 2 234 and 227 mo for chIldren
With a lenglh for a~e z score (LAZ) at 9 10 mo of < 2 2 to I I to 0 and >0
respectlvelv (p for trend <00001) \\elght for lenglh "as also assOCIated \\Ith
duration of breastfeedmg (p for trend <0 0001) Relallonshlps remamed >erv
Significant after adjustment for mother 5 age pant\ height occupation and
education and the season of bIrth Pos"ilble explanations for these findmgs
are that mothers postpone weaning In case of either malnutrItIon or functional
symptoms hoked to malnutrition such as lack of ph}SICal mdependence re
tarded development or frequent Illnesses

3133
SUCKLING BEHAVIOR AND ITS EFFECT ON LACTATIONAL AMENORRHEA
FOR ANEW MEXICO POPULATION B Taylor SJ Samuels and p M Taylor
NM HIghlands Umv Las Vegas NM and Umv Calif DaVIS CA

The hypothesIS that the month specIfic rate ofretum ofovanan cycliCIty .fU:r chddbuth
IS causally related to suckling pattern was tested for a regIOnal population ofNew MexIcan
women Forty three partICipants used spectally programed keys on. graphmg calculator10
enter automancally lOla memory both the start and stop of bouts of breast feedmg and the
occasion of any mIssed data These data were then processed to Yield breast feed1Dg
behaViOral stattsncs for each 24 hour day median suckhog session length. session frequency
average session spacmg and the: total daily sessIon duration We used SurviVal analySlS for
tune-dependcnt covanates and found slgmficant behaViOral prc<hetors ofthe first postpa:rtwn
menses

Previously we followed a populatIon ofwomen recruited natlonWldc through the Couple
to Couple League teel) an mternatlonal proVider ofnatural famtly planmng instructIon.
In that study also several suckhng session metnes were found to be SIgnIficant predictors
ofthe first postpartum menses However the two groups seem to represent two substanbally
dlflerent populanons as to theIT breast feedmg behavIor the NM women began feedtng sohd
foods five weeks earher than the women mthe ecologIcal breastfeedmg CCL sample The
NM breastfeedmg popUlatIon tended to be Similar to the CCL mothers mtheir patterns of
breaslfeedmg perfonnance m the first few weeks .fter childbIrth However long tenn
breastfeedmg measures for the two groups dIverged markedly Decreased sllckhng session
frequency and decreased total breastfecdmg duranon each day were foWKi to SIgnal. Ingber
time speCIfic probability of recovenng menstrual cychclty SImultaneously the nsk of
escapmg from postpartum amenonhea mcreased WIth mcreased aveT1lge sucldmg session
spocmg We conclude Ibat an mtermlttent' pattern of shan frequent seSSIOns \S more
effective for the coDDnuance ofpostparWm amenonhea than. dosed pattern ofscheduled
long mterval sessiOns This work wlII.upport.d by NIH grtulr GMOII066.
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CHEMOKINE PRODUCTION BY CYTOKINE TREATED HUMAN ENDOTHElIAl CELLS AND
ASTROCYTES IS ALTERED BY CRYFTOCOCCUS NEOFORMlWSAND RESTORED BY INTERFERON (

Neel1Jfar Mozalfanan IVturo~aI1 and Joan WBerman Albert Einstein College of
MedKlne Bronx NY 10461

0YPIOCOCCur neotrxmansls afungal patllogen wn,cn afflicts 10% of AIDS pauents wOrldwide
"'hIS organism IS acOUlred by InhalatIOn and o~en leads to menlngms In tile Immuno­
compromised host. The Inffammatory response to tillS Infeeoon IS poor LJttle IS known
regarding Interacnon of tillS fungus WltIl cells of tile blood-br31r>bamer wnlcn regulate
leukocyte nugrauo. POllal reIVous W r 10 We stud ed tile effect of C neoformans
on chemokme proOUCDon try ~.lIlrl'la ... r ""l en to' hal cells and astrocytes tfP t('O wth

vallous cyto~nes WJtI1 and WltIloUllnterieron-r We measured monOcyte r ,e notaetJc protein­
I Interleu~n-B and ",telferon-tnduoble proteln-I 0 liP 101 at the message Jr~ protem levels
by nbonuclease protecuon assay and EUSA respectlVelv We found tIlat C neoformansaltered
chemo~ne proolJOJOn macyto~n~dent fashion depending upon the cell tyPe studied
In astrOcytes downregulauon of IP 10 paralleled decreases In cyto~ne·mduced nltnc Olllde
suggeSlJng one porenual mechanism for chemo~ne regulauon In certain cases Interferon"'(
could reverse the InhlMory effect of C neofonnanson cnemokme produCUon suggesung a
blOCk In physlcallnteraeuon between tile human cells and C neofonnans In support of tillS
we found that both endotllellal cells and astrOcytes were capable of Internallnng C
neotormans ana we are InvesngaOng Interferon"'( modulaoon of phagOcytOSIS We
hypotlleslze that CneofOrmansmi!'! selectlVeIv alter chemo~ne expression by endotllellal cells
and astrOcytes In VIVO effectIVely reduong leukOcyte emlgraoon Into areas of fungallnva~on
In the bram

Supported by tile Dept of Pathology AECOM IN M1 NIH ROI Al33774 lAC I and NIMH
MH52974 ana NS 11920 IJ WBI

3760

EXPRESSION OF CHEMOKINES AND RECEPTORS BY HUMAN
BRAIN MACROPHAGES AND NEURONS RELEVANCE TO IDV
ENCEPHALITIS V J Sanders J C Chosy M G WhIte and C L Mum
Umverslty of Ptttsburgh School of Medlc10e PIttsburgh PA 15213

Objecl1ve To deterrmne the role that chemokmes and receptors may play
10 monocyte =rwtment across the blood bram bamer and 10 vtral spread of
HIV I wltlun the bram parenchyma Methods Mlcroglta were punfied from
human fetal brain ttssue and macrophages were denved from human
penpheral blood monocytes Cell culmres mfected With HIV 89 6 ADA or
JR FL were exposed to RANTES HIV protem p24 levels were measured at
2 4 and 7 days post IOfectton by anttgen capmre assay and RT PCR In
parallel chemokme and receptor expressIOn were detected by
unmunofluorescent laser confocal nucroscopy m post mortem bram ttssues
from IDV encepha1l11s (HIVE) pattents and controls Results There were no
differences m levels of Infecl10n between RANTES treated and non treated
controls In autopsy HIVE ttssues chemolcmes were detected on bram
macrophages and astroeytes 10 and around nucroglJal nodules 10 mVE The
chemokme receptor CXCR4 was seen on brain macrophages neurons and
astroeytes CCR3 was present On neurons and macrophages CCRS and
CCRI were detected on braID macrophages ConclUSIOns Smce RANTES
did not Inlublt mfecllon 1D VItro addlllonal co-receptors may be present
aUowmg for conllDued VIral transnusslon In VIVO results support tIus
conclUSIOn !ugh levels of chemokmes m nucrogltal nodules are not suffiCient
to reduce vtraI expressIOn ChemolcIDes and receptors were concentrated ID
areas of neurogltal reacnon and IDflammatory mfLltrate supportlOg their
mvolvement 10 macrophage recruitment Presence of chemokme receptors on
neurons suggesl a dtrect role of these cytokmes 10 neurodegenerallon (VJS
supported by PHS AI 7487 3)

3759

ChemokJne InduCllon of both gl1al and peapheral elements Imphcaoons for HIV
encephal1t1S C M McManus K. WftdenbelID. andJ W B.ennan Albert Einstein College
of MedlclOe Bronx NY 10461

We are studying the role of chemo~nes and tile" receptors In tile pathogenesIs of
HIV encepnahos a major CNS compllcaoon of AIDS Chemo~nes and tile" receptors malnlaln
oppo~n9 rOles In HIV Infeeoon certain C-e chemo~nes compele WltIl VIrus for bmdlng to th"'r
receptors a protectIVe mechanism where as chemoklne receptors play apermlssr;e role In HIV
,nfeeoon by funCUonlng as coreceptors for enoy of tile VIrUS Into tile cell This study analyzes
In VItro regulaoon of chemo~nes and their receptors In response to chemoklnes In major cells
of HIV encephallos r""",n n,ICI"l!' ~1>u<.1e.. no oer oheral blood monocytes eh~ne

c :r>em of dny of 'Ie ecells W11h M'r 10; MIP IS or MC 0 1 SUits In IndUCbon of tIlese
chemoklnes In adose and 0ne dependent manner as measured by RNase protectlcn
assaylRPAI and EUSA e-e cnemo~ne receptors were also analyzed by RPA demonstraong tI1at
aSlfOcytes have no detectable levels of tIlese receptors despite tile" ability to respond to
chemo~nes suggesong tIlat tIlere are as yet Unidentified receptorlsl Botll mlcrogha and PBMs
consututlVeIy express several C-e receptors and respond to cnemo~nes by regulaong tIlelr
receptor expression Brain seeoons of AIDS cases encephalitogenic nonencephal~ogenK and
aged matched normals were analyzed bv ImmunolllSlOCnemlstJy for expresgon of chemoklnes
MIP 10; MIP 1(3 and MCP 1are expressed by glial elements as well as monOcytK cells ID

encephalitogeniC brains There was minimal staining of all chemo~nes In
nonencephailtogeniC brains and controls M understanding of how cnemokmes ana tIlelr
receptors are regulated In tile eNS IS cnocal for determining treatment strategies for HIV
encephalJOs (Supported by NIH NS 11920 NIMH MH52974 and NIA 5T32 AG001941

3761

RANTES BINDING BY CYTOMEGALOVIRUS INFECTED
ENDOTHELIAL CELLS J Randolph Habeclcer, B M Rahill, 0 0
Sedmalc The OhiO State Umv Dept of Path Columbus OH 43210
CytomegalovIrus (CMV) mfected endothelial cells (EC) appear to be
Important SiteS for Viral latency and persIstence CMV mfecoed EC
may use chemolc1Oes to attract and activate monocytes m order to
facilitate 1Ofecllon of these cells and ViruS dissemmallon The
objectIves of thIS study were to determme RANTES bmds to CMV
mfected EC and to mvesllgate the nature of thtS b10dlng CMV
mfecoed EC specIfically bound more "'I labeled RANTES than
nonlDfected EC Northern blot expenments usmg RNA Isolated from
CMV 10fected EC at vanous limes post 1Ofecllon revealed that these
cells tranSCribe the US28 gene a Vtral gene whIch codes for a
promIscuous 13 chemolcme receplOr at 12 hours through 96 hours
posttnfecllon The expression of leulcocyte chemolc1Oe receptors by
CMV 10fected EC was mvestlgated by RT PCR CCR I CCR 2
CCR 3 CCR 4 and CCR 5 cDNAs were detected from control cells
but none were detected from EC or CMV 10fected EC ExpreSSion of
the Duffy blood group anllgen shown to promIscuously b10d
chemolcmes was not expressed by EC or CMV mfected EC as
determmed by RT PCR These results are consistent WIth the
hypotheSIS that It IS the expression of the VIral US28 gene product by
CMV mfected Ee that result 10 RANTES chemolc1Oe b1Od1Og

INTERNATIONAL NUTRITION-MICRONUTRIENT INTERVENTIONS
IMPACT AND EVALUATION n (3762 3763)
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V
COMMUNITY TRIAL OF THE EFFICACY OF LIME JUICE
FOR IMPROVING IRON STATUS OF IRON DEFICIENT MEX
ICAN WOMEN 0 P GarCia,~ J L Rosado 1..1L..illm Instltuto
VaclOnal de fa \utflclon Tlalpan MeXICO D F and Program In International
Nutflt!on Lruverslty ofCahfomla DaVIS C-\ 90616

"lo prevIous communltv tflalS have investigated the benefit on Iron status
of increasing ascorbiC aCid (AA) consumption from local foods l sing ITon
Isotopes we determmed that lTon absorption from rural \lexlcan meals (tor
t,tlas beans and salsa) lS doubled If 25 mg A 0\ as agua de hmon IS consumed
With each of 2 meals/d In a community IntenentlOn tnal 36 non anemiC
ITon defiCIent (serum ferntm <12 ugjL) women age 18±lO \ \1,ere randoml\
asSIgned to treatment (o\A) or placebo groups The -\ -\ group \\as prO\lded \l00
mL agUQ de limon contaInmg 25 mg A -\ tWlce/da\, In their home 6 djVveek
for 8 months The placebo group was similarlv gl\en a lime fla\ored be\erage
free of AA or attiC aCid Beverages were consumed \\ It hln ± 1 hour of meals
Parasites morbldlty and serum AA were momtored Serum ferritin (SF) at 0
2 4 and 6 rno ",as (mean±SD) placebo group 7 6±3 6 8 ±> 0 9 2±6 3 and
126±77 ugjL -\A group 6 7±29 10 O±o 2 12 ±I 6 and 100±7 , ugjL
Hemoglobin was not affected by AA Controlhng for Initial SF ferfltan "'as
Ingher an the -\ -\ group after 4 months (P <0 00) and represents an ancrease
In Fe absorption of 0 5 mgjd Increasing dletan -\ -\ bv 20 mg at 2 mealsjd
slgruficantly Improved Fe absorption and status Funded b, LS-\lD 0\1"1

BES TAVAILABLE COPy
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ZINC SUPPLEMENTAnON DURING PREGNANCY IN BANGLADESm
WOMEN HAD NO EFFECT ON BIRTH WEIGHT S J M Osendam'~

A H Baglll l
, M A Wahed' S E Anfeenl. J M A Van Raau' & G J Fuchsl'"

'ICDDR,B Dhaka 1212 Bangladesh Wagemngen Agncultural Umverslty
The Netherlands 'LSU School of Medicane New Orleans LA 70112 2822

Although observaDonal studies suggest a poslDve assoclanon between
ZInc status dUflng pregnancy and pregnancy outcome results of controlled
supplementaDon tnals have been nuxed We conducted aprospeCUve double­
bhnd tntervenDon mal In a very poor urban Bangladesh commumty 559
women were enrolled between 12 16 weeks gestaDon stranfied by panty and
randomly asSIgned to two groups 30 mg elemental Zlnc/dav (n=269) or
placebo (n=290) SupplementaDon conDnued unul dehvery and comphance
WIth supplementation was 86/. Serum ZInc and haemogloblD levels were
eSDmated at basehne and at 7 months gestaDon while anthropometncs and
dietary Intake of the women was assessed monthly and morbllhty weekly
Newboms were measured by a phySICian wltlun 72 hours after birth and
bIrth weIghts and gestallonal ages were known for 4\0 smgleton mfants The
overall IDcldence of low birth weIght was 42 9% (4S 9% 10 ZInc
supplemented vs 40 3% ID placebo supplemented p=O 27) InCidence of
prematunty by LMP was 21 2% (22710 In ZInc supplemented vs 199% m
placebo supplemented group p=O 52) Means and dtstnbulloDS of bIrth
welgh~ length at bIrth and head cIrcumference at btrth were not slgmficantly
dtfferent between the two groups We conclude that antenala1
supplementation With dmly 30 109 elemental ZInc alone has no apparent
Impact on bIrth outcome m thiS populallon



A648
INTERNATIONAL NUTRITION-MICRONUTRIENT INTERVENTIONS

IMPACT AND EVALUATION II (3764 3769) MONDAY PM

I
, I

iI
I'
I,

3764

~ CAROTENE TREATMENTS IMPROVE THE VITAMIN A
STATUS OF THE MOTHER INFANT DYAD
loUIse M Canfield, Yun Llu and Rtna deKammsky
Dept of BlOchemlstrv Umverslty ofAnzona. Tucson AZ 85721 USA and
The Umversldad Naclonal Autonoma de Honduras TegUCIgalpa. Honduras
CA

We evaluated the effectIveness of two punfied ~ carotene
<uppkments and (l carotene as palm 011 to enhanre the vltamm A
statu!> 01 vltamm A lOw mothers and mfants 10 lh~ m4l!s'nlU barn" 01

Icgu~t!l<UP'" J'"..r." Shan term supplementatIOn ofmatr:.~ ,,1
water mIScIble ~ carotene mcreased ~ carotene 10 milk and serum of
mothers 5 and 9 fold respeettvely and signIficantly mcreased serum
retinol of theIr nursmg mfants ~ carotene as palm 011 resulted 10 2
fold Increases of ~ carotene In both milk and serum of mothers and
statIstically slgmficant Increases 10 serum retinol of VItamin A low
Infants Punfied (\-carotene produced statIstIcally sIgnIficant changes
In maternal serum a I 5 fold Increase 10 mtlk ~ carotene and no
change 10 mfant serum retInol We conclude that ~ carotene
supplementatIon of mothers can Improve the Vttamm A status of both
mother and Infant and that dIetary palm all offers a practIcal source
of vltamm A for the mother Infant dyad
Supported by grams from the Imemallonal LIfe Sciences Immute (ILSI)
and the Palm 011 Research Imtl/ute ofMaIaVSla (PORlMJ

3766

VITAMIN A STATUS OF GHANAIAN BREAST FED INFANTS 6 12 MONTHS
FED IMPROVED COMPLEMENTARY FOODS A Lartey A Many Brown KH
JM Peerson and KG Dewey Dept of Nutr Prog In International Nutr Unrv of
Calif DaVIS CA 95616 Dept of Nutr & Food SCI Umv of Ghana Legan

Pomdges made from Weanlmlx (cereal legume blend) and koko
(fermented maIZe dough) are common complementary foods fed to Infants
In Ghana To evaluate the effect of feeding Improved locally formulated
complementary foods on nutntlonal status 216 breast fed Infants were
randomly assigned to receive one of 4 foods from 6 to 12 mo Weantmlx
(w) Weanlmlx fortlfied With Vitamins and minerals (wm) Weanlmlx plus
fish powder (wi) and Koko plus fish pOWder (kf) Dietary Intakes of project
food and other foods were assessed by 12 hour weighed food records at
6 7 8 10 and 12 mo Breast feeding episodes were mOnitored dunng
dietary data collection Blood samples were drawn at 6 and 12 mo for
plasma retinol determination Breast feeding frequency was not significantly
different among the 4 groups at any bme pOint Project foods contnbuted
55-99 % of the total non-breastmllk Vitamin A Intake Vitamin A Intake from
foods was significantly higher In group wm at 7 8 10 and 12 mo compared
WIth the other 3 groups At12 mo 61 % 73% of the mfants In groups w wf
and kf had low Intakes «42ug REId from non breast milk foods) Plasma
rebnollevels Increased In group wm between 6 and 12 mo but decreased
In the other 3 groups (w--Q 08±0 3" wm=O 17±0 4· wf= 0 01±0 3 kf=
-0 02±0 3 umoVL p<O OS) At 12 months the percentage of Infants With
low plasma rebnol «0 7 umoVL) was w=27 0% wm=10 4% wf=34 3% and
kf=28 1% (p<O 05) The results suggest that In thiS populabon breast fed
Infants fed complementary food fortlfied With Vitamin A have better Vitamin
A status than those fed non fortlfied foods Funding provided by Nesije
Foundation and Rockefeller Foundation

3768

TRIAL OF A MlCRONUrRIENT DIETARY SUPPLEMENT TO CONTROL vrrAMlN
A. IRON AND IODINE DEFICIENCIES IN TANZANIA. 0 M Ash. S R. Tata!a. E A.
Fmnl!l!lo lr GO Ndoss! H Mehaosho and MC Latham. Cornell Umv ItItal:a, NY
14853 TFNC Tanzama and P!Ilcter&Gamble Company ClOemnatI OH 45253
The tItRe mam stmegJeS used to control rntcronutnent defiCIenCIes are food

dtverstficabon. fortlfieat1on, and consumpbon of med1C1Da1 supplements thlIlugh the
health can: system. In Tanzama, a fourth strategy IS =tly belOg evaluated A
lDlCIOnutnenJ. fortlfied beverage supplement that p!llV1des nutnents 10 phystologlcal doses.
not megadoses, has been developed to control several defiClenctes at the same tune The
efficacy of the supplement was evaluated 10 a randonnzed. double-bhnd, placdlo­
controlled tnaI among 830 pnJIWy schoolcluldren 10 Mpwapwa Dlstnet, Dodoma RegIon.
The supplement was packaged In mdlVldual servmg sachets contammg 25 gIn net of a
powder that when added to 200 101 of waler produces a vcry palatable orange flavored
dnnk The servmg pnM.d.es between 30 and 120/ of lhe RDA for Vll.dmln A tron. lodJnc
ZlIl(; Vltamm E ascorlnc aCId. and several B vltdmms The children drank one servmg
every attended school day for a 6 month mtervenUon penod AI baschnc 44/ of lhe
cln1dren "'''''' 3llCIDIC (Hb<120 gleIL) and 4 children WIth Bltot s spots were excluded
fioln the study and tteated PartJClpaUon 10 the study WdS cxcellcnt wllh a ) I / relentIon
~ The meaD mcremenlBi change 10 Hb for those wll1l an mmdl Hb <II UgieIL was
13g1eIL and 0 14g1dL In the fortlfied and non fortified gmup rcspectlvcly At baschne
214/ of the fortlfied group and 20 6/ of the non forttfied gmup had scmm rctmol'evels
<20 mgldL After 6 month IOterventlon, serum rettnol levels <20 mgldL wcre nearly
lWIce as prevalent 10 the non forttfied group than the fonlfied group (19 70/ vs II 3%,
respecttvely p< 000) The supplement was lughly acceptable and compliance was lugh
In tlus population where 1mb and VItamin A defiCIency are preva1enL Ihe beverage
supplement was effecIM: ID Impl'OvlDg nUlnuonai status Cluldren who had lower
hemogioblD and VItamin A status benefited more from the oucronutnem forttfied
beverage (SUPPOrted by MI Canada and UNICEF)

3765

MATERNAL VITAMIN A OR PCAROTENE SUPPLEMENTATION IN
LACTATING BANGLADESHI WOMEN EFFECTS ON MOTHERS
AND lNFANTS A L fuce R J Stoltzfus. A de FranCISCO, J. Chakraborty.
C L. KJOlhede M A Wahed Center for Human Nutrition Johns Hopkms
Umverslty Balltmore MD 21205 and ICDDR B Dhaka. Bangladesh

The effects of maternal post partum vltamm A (VA) or p carotene (BC)
supplementalton on maternal and mfant VA status were assessed dunng a
commumty based trial n r atlab Bangladesh At I 1 wk post twhlm
women were randomlv assumed to receive either one 200 OOo. IU do~e at
V jl. followed by datlyplacebos (n=14) datly doses of7 6 mg BC ,r~7JI or
d&ly placebos (n=73) untIl 9 rna post partum VA supplementalIon ,ulted
In lower maternal MRDR ratios and htgher milk VA at 3 mo but these
Improvements were not sustamed Be supplementatIOn acted more slowly
resulttng m htgher ml1k VA only at 9 rna Dunng the study> 50 % of all
women produced nulk Wtth low VA (~ I 05 IlmollL or s 8 Ilg/g nulk fat)
IrrespectIve of treatment group The mean serum reltnol concentralton of 6
mo old mfants was higher m the VA than the placebo group (0 84 ± 0 23 vs
077 ± 0 21 IlmollL P < 0 06) Although the mean MRDR ratIo was lower
m both the VA and BC groups > 84 % ofall mfants had raltos mdtcatIve of
low Itver stores We conclude that while both were benefictal neIther
InterventIon was suffiCient to correct the underlymg problem of subcltmcal
VA defiCIency m these women nor to bnng their mfants mto adequate VA
status Funded by USAID Office ofHealth and Nutrition

3767

V EFFECTS OF AGE OF INTRODUcnON OF COMPLEMENTARY
FOODS ON MICRONUTRIENT STATUS OF TERM LOW
BIRTHWEIGIIT BREASTFED INFANTS IN HONDURAS KG Dewe~ RJ
Cohen L Landa Rlyera. KH Brown Prog Intemat Nutr & Dept Nutr mv
Cahf~ DavIS CA 95616 8669 & S'I/I Pedro Sula. Honduras

To evaluate the optImal tlmmll ofmtroducmg complementary foods to full tenn
low bltthwelidlt ( ISoo 2500 g) mfants 119 mfants exclUSIvely breastfed for 4 mo
were randomly assIgned to contmue exclUSIve breastfeedm~ until 6 rna (EBF) or
receIve ,ron fortified foods (rIce cereal chIcken frUIts & vegetables 10 Jars) In
addItion to breast mIlk from 4 to 6 mo (SF) Data on dietary mtake growth and
morbIdity were collected from 4 to 6 mo Blood samples were collected at 2, 4 and
6 100 and analyzed for hemoglobm (Hb) hematocnt (Hct) plasma femtm 10
lJaJIsfemn saturation vltarnm A vltarnm Bj,l folate zmc C reactive protein and
erythrocyte folate Infants with Hb < 100 giL at 2 mo (4g%) or4 mo(21%) were
gIven medicInal Iron drops for 2 rna the proportIon given Iron drops did not differ
between EBF and SF groups at either age There were no SignIficant differences
LO weIght or length gam 4 6 mo between the EBF and SF groups There was no
SIgnificant Impact ofcomplementary foods on LOd,ces of Vltamm A 8" folate or
zmc status Among mfants!llll gIVen Iron drops 4-6 mo (n=87) Hb and Hct levels
decltned 10 the EBF group but LOcreased slightly 10 the SF group from 4 to 6 mo
(p < 0 01) and the decline 10 femtln was less 10 the SF group (p < 0 0I) Among
IOfants given Iron drops 4-6 mo (n=23) Hb mcreased more 10 the EBF than the SF
group (p=O 08 p=O 04 when controlhng for Hb at 4 mol These results support the
recommendation that low blrthwelght breastfed IOfants should receIVe an addlttonal
source of Iron prior to 6 mo because half olthe mfants already had low Hb at 2
mo Iron drops are recommended before the age when complemeutary foods would
nonnally be mtroduced Amon~ mfants gIven irOn drops the data IndIcate that
complementary foods mterfere WIth Iron utIlization Complementary foods gIven
from 4 to 6 mo did not IOfluence growth or any of the other mdlces of
mIcronutrient status Therefore exclUSIve breastfeedlOlIlo about 6 100 WIth Iron
supplementatton can be recommended for tenn low blrthwelght IOfants

3769

, ./IMPACT OF A MICRONUTRIENT DIETARY SUPPLEMENT ON GROWTH OF
V SCHOOL CHILDREN IN TANZANIA MC Latham 0 MAsh. S R. Tatal' G 0

Ndoul H Mehansho and EA FrompUo Ir Cornell URiV Ithaca, NY 14853 TFNC
Tanzanlll and Procter &Gamble Company CmcllUUlll, OH 45253
There 1$ lDcreasmg evidence that m defiCIent populatlom proVldmg mlcronutnelllS may

unprove the growth of undemounshed children 11U5 has been shown WIth IfOD and ZInC
and may be due to the fact that thiS unproves appente and food mtakc In Tanzama an
lDYCStlgataon has been undertaken to evaluate the unpact of a mlcwnutncm dIetary
supplement on ltOll, vltatnm A and lodme status of school age children. ThIS was a
randomlZed,. double-bhn~ placeoo.controlled tnal Reponed here IS an evaJuanon: of the
unpact of thiS supplement on nutnnonal status usmg anthropometry The subJec:t5 were
830 pnmary school chddren m Mpwapwa Distnet The supplement COnsiSts of25 gm of a
white powder m a sachet which IS mIXed With 200 ml water to produce an orange­
flavoured beverage One servmg proVIdes 30 to 1201 of RnA for 10 nucronutnents
mcludlDg 3 mmerals (trOn. ZlIlC and lodme) and 7 Vltamms (A C folate m&Cm., tlll~
nboflavm and pyrodoxme) The chl1dren consumed one servmg every school day attended
over I penod of 180 days Chl1dren at the baselme found to bave 10'_ parasItes
received a dose of albendazole As reported elsewhere blochemlcal deteml1Datlons
showed that both II'On and vltamm A Slatus were poor 10 large numbers of chl1dren at the
onset of the study There was no Slgmficant difference 10 weIght for age and height for age
10 the forttfied and non forttfied group at the baselme [n multtvarUlte analyses lreatment
group was the strongest explanatory vanable for IOcremental change 10 height and weight
The mean change mweight for the forttfied group was I 8 kg vs I 0 kg mIbe non-forttfied
group (p< 000) The mean change 10 height for the fortified group was 3 4 em VI 2 7 em
10 the non forttfied group (p< 000) The supplement was very popular WIth children
School staff were pleased w,th the pmgram We conclude that thIS dietary supplement
usmg phySIOlogical not medlcmal doses of mlcronutrtents can unprove growth of
schoolchildren and reduce maLnutntton as well as lmprove Iron and Vttarnm A status
(Supponed by MI UNICEF and Sm,thKhne Beecham UK)

BEST AVAiLABLE (,UfJ'(



MONDAY PM
INTERNATIONAL NUTRITION-MICRONUTRIENT INTERVENTIONS

IMPACT AND EVALUATION II (3770 3771) -\649

3770

ZINC AND MICRONlITRlENTS AFFECT COGNITIVE AND PSYCHOMOTOR
FUNCTION OF RURAL CHINESE CHILDREN JG Penland, HH Sandstead, NW
Alcock, HH Dayal Chen Xue Cun, LI Jue Sheng, Yang Jla Jm and Zhao Fall
USDA ARS Grand Forks Human Nutrluon Research Center Grand Forks ND
Untverslty of Texas MedIcal Branch Galveston TX Chmese Academy of
Preventative Medlcme BeIJmg Qmgdao MedIcal College Qmgdao 3rd MilItary
MedIcal Untverslty Chongqmg Second Mlhtary MedIcal Untverslty ShanghaI

A supplement contammg 20 mg/d zmc (Zn) Zn plus mlcrOnUtrlents (Zn +M
50r. RDA or mean ESSADI excludIng Zn Ca M9 p folate at2~" Ill)>\,) or
... cronutnents alone (M) was prOVIded 10 a double hltnd tasllIan tor 10 weeks to
54" ~n\lUI<n ,.g_d 6 9 years) from poor rural I glons """..... ,~ " - of
Changqmg Qmgdao and ShanghaI 10 the Peoples Repubhc of Chma Cognmve
and psychomotor function were assessed at basehne and 10 weeks by measurmg
performance on a battery of computer admlmstr3ted tasks desIgned specIfically to
emphasIze auentlan perception memory and concept formation (reasomng) and
the motor and spattal skdls necessary for successful performance Plasma lead was
also measured and mcluded as a covariate 10 the analYSIS of treatment effects
Compared to eIther M or Zn alone Zn+M resulted 10 greater Improvement 10

finger tappIng (manual dextertty) object search (percepuon) and performance on
an oddity task (reason109) Compared to Malone Zn alone resulted 10 greater
Improvement 10 memory for both objects and complex shapes There were no
treatment effects on continuous performance (attention) Results wdl be compared
to those from an earher study WIth chIldren hvmg 10 nearby urban areas These
findIngs mdlC3te that cogmtlve and psychomotor function may be suboptimal 10 the
estimated 30'f of Chmese chIldren who are zmc defiCIent

AddItional suppon Thrasher Research Fund and General Nutrition Products

3771

THE EFFECT OF ZINC AND/OR IRON SUPPLEMENTATION
ON THE NUTRITIONAL STATUS AND METABOLISM OF VI

• /' TAMIN A OF MEXICAN PRESCHOOLERS FROM A RURAL
V AREA \lunol E Rosado JL \lIen LH lopez P hrr Hl Inst!

tuto \aclOnal de la \utrlclon \Ie'(lco DF t m\erslt\ of Cahfornla Da\1s
(a t n1\erslt\ of Connecticut :'torrs L T
~ome studies suggest that there IS a metabolic InteractIon bet\\een zmc and

\Itamtn \. and onh. few studles suggest Iron and \l1amm ..\ IOteractlon The
oblPtl\e of th s double bhnd plarebo controlled stud .. was to asses tne effect
u 1 andlor r.J[ suop1t:!went ... 10n Dn the nutntlOnal status and r-ftabohsm
of "ttamm A ~uI::.J~ 5 \\ere 219 Pl~sc"{"ol"" 5 (1836 mol \\1 h ~1

of ."demla I 2,'1<) 101, plasma llOC ( ~,'1<) and plasma retlOol ( 19 ~'1< II Ith
10\1 and defiCIent 'alues) The, \lere ranlJomh aSSigned and supplementea for
12 mo \11th 10 mgjd of eIther ZIOC Iron and ZIOC plus Iron or placebo -Hter
SIX months of supplementation plasma retinol leHI mcreased sJ~OIficanth In

the lInc (238 ± 1441 tron I 81 ± to 4) and llOC plus Iron groups 12 H:t
163) compared WIth placebo( 126 ± 21 ug/dl) ( p<O 00) Plasma ret mol
blOdlOg protelO rRBPj IOcreased Slgmficant" on" In the trOn group (~O, ±
I -) compared \11th placebo (2 00 ± 10 ~ mg/L p<O 0,) and also dId plasma
prealbumm IP>') (2 79 ±, 9" 2 33 ± 8 J mg j dl p <00,) Plasma lmc
and Iron Improved Slgmficant" I p=O 0001) There \las a Slgmficant corre
latlon bell'een the changes of retlOol RBP and P>. and a nearh Slgmficant
assoctatlOn bel\leen the changes of Hb/ RBP and Hb/ femtlO I\e concluded
that both ZlnC and tron supplementation Impro\ed \ Itamm -\ nutntlonal sta
tus ThiS study suggests a metabohc mteractlon beh..een Iron supplementation
a.nd vitamin -\. status

lI/UTS IN A HEALTHFUL DIET II (3772 3775)

3772

EFFECTS OF A WALNUT DIET ON THE FAITY ACID (FA) COMPOSITION
AND OXIDlZABILITY OF LOW DENSITY LIPOPROTEINS (LDL)~
o Zambon S Mynoz. A AseosJO M MerlQs J C (aa"oa, J Sabate Llpld ell
mc Nutr & D,et Secv HospItal Chnlc Barcelona Sch of Med D Pharmacol
Barcelona Sch of Pharm Spam and D NutrItion Lorna Lmda Umv CA USA

Walnuts are conSidered as pan of a healthy dIet However they are rtch 10 p0­

lyunsaturated FA (PUFA) and thus may mcrease LDL OXldlzablhty In the Barce
lona Walnut Tnal 49 hypercholesterolemic subjects consumed two Isocalonc
dIets a monounsaulrated FA (MUFA)-rtch ohve 011 dIet and a PUFA nch dIet
contammg -50 g walnuts/day LDL were Isolated and their lipId and FA compo­
sItion were analyzed Further conjugated d,ene (CD) kmetlcs and TBARS Iysme
reSIdues and vltamlO E levels In LDL and TBARS and vllamm C levels 10 total
plasma were measured after a Cu· IOduced oXldallve challenge After the walnut
dIet LDL cholesterol was reduced by 9% and the overall conlentofPUFA In LDL
IOcreased by lSI. while that of MUFA decreased by 12% The LDL trlglycertde
and cholesteryl ester fractions were enrtched WIth PUFA qualitatIvely more (4010
and 30/. respectively) than LDL phospholipIds (10/.) resultmg 10 a reductIon of
the fA unsaturatlon of the surface relatIve to the core of LDL panicles The levels
of OXIdatIon related analytes were SImilar after the two dIets 10 both total plasma
and LDL WIth the exception of CD V""" whIch was 27 I hIgher after the walnut
dIet compared WIth the MUFA dIet due to mcreased substrate avallablhty In
conclUSIon a walnut dIet IOcreases the PUFA content of core LDL hpld WIthout
reducmg the overall reSlslance of the panIcles to OXIdation

Supported 10 pan by the Cahfomla Walnut CommISSIon FIS 94/0077 and Fun
daclo Pnvada Catalana de Nutrtclo I LIpIds

3774

INCREASED UPTAKE OF HUMAN LOW DENSITY LIPOPROTEINS (LOL)
BY HEPG2 HEPATOMA CELLS AFTER A WALNUT DIET J C Lalli IDa S
Munoz M Merlos D Zamb6n C Roddlue7. E Ros J SabBle D Pharmacal
Barcelona Sch of Pharm LIpId Chntc Nutr & DIet Secv HospItal Chmc Bar
celona Sch of Med Spam and D Nutr Lorna Lmda Umv CA USA

In the Barcelona Walnut Tnal we have shown that plasma LDL cholesterol
(LDL-C) levels decrease 10 hypercholesterolemIc patIents when they are shIfted
from a monounsaturated fatty aCId (MUFA)-rtch olive 011 dIet to an Isocalortc
polyunsaturated fatty aCId (PUFA)-rtch dIet contammg -50 g walnuts per day To
lest the hypothesIS that changes In LDL composItIOn could alter LDL uptake by
hver cells lipoproteIns were ultracentnfugally Isolated 10 II patIents dunng the
two dIets LDL hpld and fatty aCId composItIOn were analyzed the panIcles were
marked WIth the dloctadecyl mdocarbocyanme fluorescent probe and their uptake
by human HepG2 cells (2 8xIO' cellslwell cultured 10 DMEM plus 05% fatty
aCId free BSA) was measured After the walnut dIet, LDL C levels were reduced
by 810 and the rate of LDL uptake mcreased by 44% (p<O 05) the fatty acId com
posItIOn of LDL lipId was strongly modIfied major changes takmg place 10 LDL
tnglycertdes the percent molar concentratIon of IS 1 n 9 decreased bv 16%
(p<O 01) while those of 18 2 n 6 and 183 n 3 mcreased by 440/ and 145% res­
pectively (p<O 01) In conclUSion changes 10 LDL fatty aCId composItIon mduced

by a walnut dIet could be responsIble for mcreased LDL catabohsm and explam
the observed reductIon of plasma LDL-C levels

Supponed 10 part by the Walnut CommIssIon of Cahfornls, grant SAF97 0215
(SpanIsh Health MIOIStry) and Fundacl6 Prtvada Catalana de Numcl6 I LIpIds

3773

EFFECTS OF DIETS HIGH IN PEANUTS PEANUT BUITER (PIPB)
AND PEANUT OIL (PO) ON THE SUSCEPTIBILITY OF LDL TO
OXIDATIVE MODIFICAnON R L Morgan, T D Ethenon, T A
Pearson. and P M Kns Etherton Graduate Program 10 Numtlon The
Pennsylvama State UmverSity Umv Park PA 16802 Umv Rochester School
of Med Rochester NY 14620

OxIdation of LOL IS thought to be a causative factor 10 the development of
CHD Some studIes show LOL ennched 10 PUFA to be more suscepuble to
oXIdation than LDL en:,ched m MUFA but studIes usmg PIPS or PO as a
PUFA source have not yet been performed Smce recent studIes suggest a
protective effect of frequent nut consumption agamst CHD we used a
randomIzed double blmd five penod crossover deSIgn (n=22) to study the
effects of the followmg dIets on LOL oX average Amencan (35% fat 15%
SFA) low fat (25% fat 7% SFA) PIPB (35% fat 7% SFA) PO (35% fat 7%
SFA) andohve 011 (35% fat 6% SFA) LDL ox was measured
spectrophotomemcally by the formatIon ofconjugated thenes at a wavelength
of234 run There was no dIfference 10 lag tune or maxunum dlene production
among dIet groups The lower rate of OXIdation (runol dlenes/mm/mg LDL
protem) for the ohve 011 (00) dIet (205 ± 1 3 1smean ± SE) versus the PO
dIet (24 7 ± 12 p<O 08) and the PIPB dIet (24 7 ± 1 2 p<O 09) was hkely due
to a lower LDL PDFA content Further stuwes are nee,ded to determme
whether PIPS and PO have umque anuoxldants that protect agamst the
mltlatlon ofLDL OXIdatIon (I e lag tune)
(ThtS work was funded by The Peanut instItute)

3775

WeIght reduchon A ComparIson ofa hIgh un.aturated fat diet WIth
nuts v. a low fat diet F\I Sacks K \Ic\!anus Bngham and 1\ omen s
HospItal Boston \IA 02110

ObeSltv IS becommg IOcreasmg" pre, alent m the l S >. despIte the emphasIS
m public health gUldehnes on reducmg fatmtake \\elghtloss studIes that use
a low fat diet although sometimes successfulm the short term ha\e not sho\\.n
success m sustaIning v.elght loss Long term adherence With a 10\\ fat diet rna\
be Impeded b\ reduced sauet} palatablht\ and \anetv \\e are conductmg an
18 month trial of the effectiveness of t\\O calone controlled dletarv approaches
one Iowan fat(20%of total energv)and the other moderate m fat(309(:)maml\
from unsaturated fattv aCids \uts are Intended to be a major source of the
unsaturated fat In the moderate fat diet .\, total of 101 persons (10 men 91
v.omen)wlth mean age 42 \ears ha\e been randomized to the diets \lean B\Il
at basehne lias 33 6kgj\12 and % bod\ fat \las 38'7c Enrollment concluded
10 9/97 and the program IS scheduled to end In 2/99 Intenm results '\Ill
be presented on weIght loss adherence body composItion and cardlovascular
dISease rISk factors after an average 7 months In the tnal (Funded b, the
InternatIonal \ut CouncIl the Peanut Institute and the Internauonal Oh\e
OIl CouncIl)
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IRON STATUS OF THE ELDERLY FRAMINGHAM HEART
STUDY COHORT AN IRON REPLETE POPULATION WITH A
HIGH PREVALENCE OF ELEVATED IRON STORES R J \'ood
D J Fleming P F Jacques P W F W,lson JM LSD>\. H"RC >\. Tufts L ",'er
SltV Boston \IA 02111 The Framingham Heart Studv \ HLBI Framingham
\IA 01701

\\e evaluated the Fe status of ,40 free-lIving elderlv (6' 93v) AmerIcans
[rom the OrIginal Framingham Heart Studv cohort LSlng a multIvarIate
model of asqessment (serum ferrItln(SF) transferrin saturatlon(Tsat) mean
cel volume(MCvl) the prevalence of Fe deficlellcv(lD) (at least 2 abnormal
\aluesl v..c:.S 'l01 \hlle th~ pre alence ('if P ri 4: It''' , anemla (ID.J ab
normal hemoglobin) was I 0% whether subjects whose SF levels mIght be
pathologJcallv elevated due to mfectlOn mflammatlon liver d1sease or genetIc
hemochromatoSis were Included or not WhIle the populatIon mean values
for all Fe indIces were normal mell(M) had SlgOlficantly hIgher average levels
than v,omen( W) of SF (\1 geometrIc mean= 112/,g/ L 9~%CI= 100 12~ W ge
ometnc mean=14/,g/L 9~%CI=68 81) serum Iron Tsat Hb and hematocrIt
Three percent of subjects had depleted Fe stores (SF<12/,g/L) whIle 9, Indl
vlduals (128%) had hIgh Fe stores (SF>300/,g/L [or M >200 for W) 14% of
men 12% of women \Iean±SD total Fe heme and nonheme Fe Intakes
assessed by food frequencv questIonnaJre were 18± 16 2mg 0 90±0 53mg
12 4±7 6mg WIth no Slgmficant difference In average values between men and
women S,xteen percent of subjects (n=120) used Fe In supplemental form
mean±SD Intake of users= 27 9±22 7mg Ninety one percent (n=671) of the
populatIon had total Fe Intakes 2:2/3 RDA (2:6 6mg/d) We conclude that a
free-lIVing elderly whIte lJS populatIOn IS an Fe-replete group the most hkelv
lIablhty In Fe nutnture beIng elevated storage Fe rather than Fe deficlenc,

4900

MATERNAL IRON STATIJS INFLUENCES IRON TRANSFER TO THE FETIJS
!>Q.QJlmn, N Zovaletll, LE Caulfield, Dong X,ao Yang, SA Abrams Johns Hopkms
School ofHYgIene IlHi PublIc Health. Balbmore MD USA, InstIIuto de [nvestlgaelon
NUlnClonaL Lilli&, Peru, IlHi USDAIARS CNRC Baylor College of MedlclIle Houston,
IX, USA

Iron lraIISfer to the fetus may be mfluenced by matemalllOn status ThIS possIbIlIty was
exanuned durmg thetlurd tronemr of pregnancy (33 ± 1wk gestation) m 37 women hvmg
ma pen-urban settlement area of Lilli&, Peru Three groups of pregnant women were
recruited, Group I receiVed no prenatal supplementabon Group 2 receIved prenatal
supplements contammg 60 mg of Fe (as ferrous sulfale) and 250 "g of folate IlHi Group 3
receIVed 60 mg of Fe 250 J18 offolate and IS mgofZn (as Zn sulfllle) from week 1Q..24 of
pregnancy Ihrou~ gestation On the day ofthe ISOtope study fasted women collSumed
an oral dose of' Fe (10 mg, as ferrous sulfate) m a flavored sugardnnk that dId notcontam
ascorbIC acul. Immedl'tely followmg the PO dose an I v dose of liFe (0 6 mg) was
admmlstered Cord blood was collected and analyzed for IlOn 1SOIOpeS usmg T1MS Serum
1rIIISfemn recepton (sTIR) were measured m matemal blood on the day of ISOtope dosmg
The average percent enncbment (4 Ennch.) of the PO and I v tracer m the cord blood and
.-naI sTiR levels are delaJled below (mean", SO) Means WlIhm columos WIth
cWferont 1IOeI'M:n.... $I mdicontlv dIffer from one another 10<0 05)

l~ n~Hb Pxd(~~H1: Cord 17Fe Cord "Fe M*mal.TlR
/ fmlch / Fnnch InmoliL\

I 12 108±10 150'" 18 4.29"'092" 13.21"'2.13 237"'103
2 14 11.2'" IJ 156"'14'" 272±142 11.64± 4.28 158±4S'
3 11 1I.2±11 163"'14 236± 141 12.58±370 19.2±94'"

SignIficantly more oral IrOA:er was found m mfants born to mothen who dId not receIve
pmwa1 Fe IlHi cord blood "Fe tracer ennchment was slgmficantly related to maternal
sTIR(y-' I 739+ 074X ..... 191 p<OOI) Iron transfet to the fetus was slgDIficantly
mfluenced by maternalllOO status (Supponed by the Nestle Foundanon)

4902

A HIGH LEVEL OF HUMAN LACTOFERRIN IN THE MILK OF
TRANSGENIC MICE FUNCTIONS AS AN IRON SCAVENGER FOR
SUCKLING NEONATES P Zhanl' A !&WlS Y SaWIckI L Hanson J H
NUllens and M C NCYJl!e Umv of Colorado Sch of Med Denver CO
80262 and Phamung BV Lelden, Netherlands

Lactofemn (Lf) IS present 10 human mIlk 10 htgh coneenlranon As an
lIOn b10dlng proteID, Its role 10 lIOn absorpllon by wants remams controver.l1a1
In thts study ttansgemc nuee over-expresslOg human Lf 10 !hell mIlk at levels
comparable to human colostrum (about 12 mg/mI) and mature nulk (about 2
mg/ml) were used as an In VIVO model to test the hypotheSIS that Lf In rmlk
mcreases tron absorpnon by neol1llteS The tron level 10 rntlk was mampulated
by feeding laetal1Dg dams eIther commercia! laborntoty chow WIth an tron level
of 300 mglkg dIet or one of the three Special dIets contauung 5 15 or 50 mg
FeIkg dIet, respecl1vely Results 10dtcated that, when the tron level 10 rmlk was
normal the hemoglobm (Hb) concentratlon 10 the blood ot 10-dav-old non
transgemc pups sucklmg transgemc milk WIth htgh levels of human Lf was
slgmficantly lower than pups SUCkl10g eIther transgemc IDlIk WIth low levels of
human Lf or control IDlIk WIthout human Lf In the SttuatIon of low Iron
concentrallon 10 milk, thete was a tendency for pups nursed by ttansgemc dams
on ~ and 15 mg Felkg to have htgher Hb concentratIon However these groups
of pups were slgmficantly smaller than controls When thIs factor was taken
Into account by calcuialIDg the total body Hb per pup the Iron Slatus of pups
sucldmg ttansgemc milk tended to be poorer than controls These data proVIde
no eVIdence to support the hypothesiS that Lf m IDlIk promoles Iron absorpnon
and suggest that the protem can act as an Iron scavenger decreasmg Iron
absorpnon by sucldmg neonates Supported by NIH grant HB33186

4899

IRON STATUS IN PREGNANT WOMEN IS NOT IMPROVED 8Y llEEKLY OR
TWICE llEEKLY IRON SUPPLEMENTATION Pena-Rosas JP Nesheim MC
Crampton DWT Sanjur D Layrisse M and Frangilla E Carnell
University Ithaca NY 14853 and Instituto Venezolano de
Investigaciones Cientificas Caracas Venezuela
lIeekly or twice weekly iran supplementation during pregnancy
could be better accepted than a daily regimen 1f such regimens
prove effective and produce less side effects This study as­
sessed the effectiveness of weekly and twice weekly iron 8Up-

.,l.... :!I ...."" ..at1.ot1... rt'ln ~f'~ U.:I C"f 96 pregnant women fT'("1TI

Trujillo lowlanas VeTle.:uel& womt.n at 10-30 weeks of gesta-
t"ilJu .. ..:::: (: u -.-.......1. _.Lioe-ated to reef" ve 120 mg of ';)....
f. rous sulphate and 0 5 mg of falat. once a weelt (Croup II)
or 60 mg of iron as ferrous sulphate and 0 25 mg of folate
twice a week (Group TIl) Hemoglobin serwn ferritin serum
iron and total iron binding capacity were measured at baseline
and at the end of the supplementation At baseline 79% and
75% of the women were anemic in II and TIl groups and st the end
of the study the prevalence was 87% and 73% respectively In
both groups iron stores measured by serum ferritin decreased
at the end of the supplementation period and among anem.ic
women the prevalence of iron defic.iency increased with
either treatment The overall prevalence of side effects was
similar in both regimens but some specific side effects were
higher in the II group Based on these results iron supple­
mentation programs tor anemic pregnant women on a week.ly or
twice weekly basis cannot be expected to alleviate anemia

4901

RECOMBINANT HUMAN ERYTHROPOIETIN (EPO) AND
PARENTERAL IRON SUPPLEMENTATION IN ANEMIA OF
PREMATURITY C Wu J Widness K Lombard and R E Serfass Iowa
Stale Umv Ames. lA 5001 I and Umv ofIowa, Iowa City lA 52242

Three groups of9 10 very low birth WClght mfants who met selectton
cntena were fed mothers nulk and a nutntlonal supplement by gavage tube or
bottle for 21 days AU receIved oral Iron (9 mglkg) as a polymaltose complex
dady between feedtngs WIth ascorbiC lICld added The CONTROL group
receIVed only the above Starting on day 3 the +EPO group receIVed EPO
(900 Ulkg) subcutaneousIy at 3-day mtClVa1s In addttIon to EPO the
EPO+FE group receIVed Iron sucrose (2 mg Felkg) daIly mQOtomc socitum
chionde as an 1Ousvenous (I v ) mfuston OVer 1 2 hours On day 7 all mfants
received oral ''Fe-polymaltose and I v "Fe-sucrose Means for the foUowmg
dtd not dtff'er Slgmficantly betWeen groups erytbrocyte mcorporatton oforal
and I v labels, absorption oforal label and retention of I v label Hematology
data (erythrocyte dtstnbutlon WIdth, retIculocyte counts, % hypocbronua,
transfcmn receptor serum ITOn, transfemn, and femtlD) at vanous tunes
coDfirmed that EPO St1DIuIates erythrocyte formation Serum femtID
deereased WIth tune 10 the CONTROL and +EPO groups and mereased m the
EPO+FE group At the end ofthe study means for serum transfimn dIffered
Slgmficantly (+EPO > CONTROL> EPO+FE) as dtd means for retlculocvte
counts (EPO+FE > +EPO > CONTROL) Intravenous lIon unproved these
measures oflTon metabohsm Supported by March ofDunes grant 96-1055

4903

CEREAL MEAT AND COW MILK TO PREVENT IRON DEPLE­
TION (ID) IN INFANTS FROM LOW INCOME HOUSEHOLDS
G S Yeung and S H ZlotkIn Dept Of Nutr SCI Ped,atr Res Inst and
D,v ofGI/Nutr Hasp forS,ckChiidren Lmv of Toronto Toronto Canada
\i5R. IL9

Iron defiCIency anaemia (IDA) depresses mental and motor development 10

affected mfants In Canada, the prevalence of ID and ID >\. IS as hIgh as 45%
and 25% respectively In low Income fam.lues Low Income famdles also tend to
mtroduce cow mtlk to mfants at an earher age ThiS research tested the efficac\
of mgestmg adequate amounts of two tron rich foods mfant cereal and meat
to prevent lD In cow mJik fed mfants m the second 6 months of hfe from low
Income households The inCidence of ID and/or [D~ \\-as compared between
a control group recelvmg no specific dIetary mter"enuon and a treatment
group recelvmg cow nulk cereal and meat -\ higher proportion of treatment
mfants (13 8%) compared to control Infants (6 8%) de\eloped ID or IDA
However when those not consummg adequate amounts of meat and/or cereal
were excluded only 4 2% of the treatment mfants dO\eloped ID or ID-\ We
conclnded that cow milk when combmed WIth Iron rICh foods such as meat
and Iton fortIfied cereal from the age of 6 months 15 efficaCIOUs In prevent109
Iron defiCIency bnt IS not lIkely an effectIve mtervenuon Supported bv the
DaJry Farmers of Ontano MID of AgrIculture Food and R.ural >\.ffaJrs OntarIo
"lestle Canada Inc H J HelDz Company of Canada and Proctor & Gamble
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ZINC STATUS OF LACTATING WOMEN PARTICIPATING IN AN EXERCISE
AND WEIGI-IT LOSS PROGRAM KL Moreno CA Loveladv ML Ta\lor Depanrnent
of Food. Nulnuan and FSM Umversltv of North Carohna. Greensboro NC 27402-6 I70

WI.. Base
C Base
WI.. MId

C MId
WI.. End
C End
p<005

TIns ptelumnarv data suggests that we ght loss does not affect mfanl growth or 1IIlW:ma1
Z1lIC stalus
Supponecl bv NIH RI5 HD34222-UI

The purpose of thIS 10 "eel< studv was to determme IfoverweIght (BMI=25 30)
excluslveJv breaSlfeedmg wamen rna\ Jose 0 5 Ikglwk WIthout affectmg mfant growth or
maternal nwnuonal status Subjects were randomlv asSlgnecl 10 a weIght Joss grouP
(WI..G n=3) or cannol group (CG n=4) and provlllecl ",th a supplement oontalmng onlv
Vltanuns Measurements taken at 4 9 and 14 wks postpartum mcluded maternal zme
status body oomposmon. werghecl three-dav dtet teCOrds and mfant v ~, 0""
Plasma zmc was d.."temunl'l\ bv .tOll'le 'lbsorpuon spectTophOlomet-. aM 5 nuclooM.s:
aClMly by spectropnotomeuy 'he WI..G exerCIsed 4 d1wk for 45 nur rt:uu. restnClea
energy mtake bv 500 kcaVd less than esumatecl needs The WI..G lost Itr~ wc.ght and
bodv fat than the CG (4 9%0 8 vs I 2%0 9kg, p=\I 03 and 6 9tl 5 vs 17tl 3/.. p=O 04
respectlvelv) No dtffetence between groups was seen m Infant growth or weIght gam
(66%04 vs 74%1 Icm and 1548%107 vs 1968%375g, respecuvelv) Other results are

Energy lkcaJld) DIetary lrnc (lOg/d) Plasma lrnc 11'WL) 5 NT hul..)
2090%393 80%19 92 7%2 7 37%07
2483%282 II 2t2 6 90 6 t6 3 5 2tD 3
1287t231* 83t27 1135%157 30t06*
2228t163 IOStl5 1016tll8 52tD5
1654t228 II 3%3 6 999 t3 3 3 2tO 7
2331t315 IIUII 1036tl05 49tD4

4915

IMPACT OF ENERGY DENSE COMPLEMENTARY FOODS
OF VARYI ..... G VISCOSITIES ON BREASTFEEDI'\fG FRE
QUENCY & BREASTMILK INTAKE IN A TR ..DITIONAL
GUATEMALA 'I COMMUNITY Dr "chroeder F Il In B Torun
Emon L -\llanta (,\ J0322 .\.. I\C-\P Guatemala LIt\ \"uatemala

IncreasIng eneT \ {E) denslH &. mampulatmg the \ISCOSlt\ 01 complemen
tarv foods are common approaches to Irnprm me: Infant feedm In de\elopmg
countnes Llttle IS kno\\n hO\\e\er about the Impact of thE'se approacnes
on breastfeedlOCl" I SF) frequtnn and Intakes The Impact of 3 r dense rice

;>"Ill pur ~ 5 \\as assessed In a rural Guatem dO l H mut It\ con
't d DOTndge \Cl- ~ ,",caJ /lOO g) am\ lase contaming parrillI:, \ I r
"scos'" but more olids &. E (HE 10J I call 100 g) am\lase contalmng par
ndge with lo\\er "SCOSlt\ (LV 81 kcalllOO g) Children b 14 m randoml\
received tn a cross o\er deSIgn either HE &. CP (n=24) or L\ I.. LP (n=241
In addllion to Olher foods &. breastmllk (B\!) Parndges \\ere delnered on 10
consecume d !.. Intake "as estimated b\ dlfferenlial "elghtng BF freq &.
B"I lntakes "ere measured through repeat In home test "elghtng durtng I'
davtlme hrs Before the studv tnfants breastled 6 2± I 8 limes I.. consumed
308 7±94 0 ml 1220 6±08 1 kcal) of B\l per 12 hr da, \\ hen consummg ex
peTlmental pornages a\erage BF freq declined Slgmficanth b\ 1 1 1 0 times
per dav (p<O 0011 no Slgmficant dIfferences "ere obsened among the J por
ndges Total B\l rand energy from B\I) Intakes decreased 11 1-<7 \\lth the use
of Improved foods I p<O 001) no Slgmficant dIfferences among potrldges "ere
observed Results suggest that introduction of E dense complementan foods
has a Slgmficant negative Impact on B\I Intake regardless of the \lscoslt\ of
these foods Fundzng the Charles A /j 4nne ,[orrotL Lzndbergh Fund Emory
L Research CommIttee NIH (R29 HD 33468)

4917

PRENATAL CARE UTILIZATION MATERNAL PRENATAL
DIETARY Il'oTAKES AND ANTHROPOMETRIC
MEASUREMENTS AND PREGNANCY OUTCOME IN
URBAN AFRICAN AMERICAN WOMEN -\ -\ Johnson
C S Welch C H Edwards E \I Kmght 0 J Cole \; J O\emade
o E "estne, L, "estnev and H Lanea Howard un"ersm
\\ashlngton DC 20009

Prenatal care utlhzatlOn has often been found to be related to pregnanC\
outcome but little mformatlOn IS ava.tlable on Its relationship to maternal
nutntlonal status The relationshIps of prenatal care utIlizatIOn to maternal
nutritional measures and pregnancy outcome \\oere ImestJgated 10 the current
studv The sample comprISed 203 nullIparous pregnant -\lncan -\mencan
women WIth full term smgleton deh\enes Data collected Included monthh
quantltat"e 24 hour food recalls maternal prepregnancv weIght heIght and
weIght gam and Infant blTth weIght Weeks of gestatIOn on enltv Into prenatal
care (WPC) and number of prenatal VISIts ('lPV) were used to calculate the
Kotelchuck -\dequacy of Prenatal Care utIlization Index (1\1) The KI "as
not Slgmficantlv related to maternal prenatal d,etarv Intakes anthropometrte
measurements or tnfant bIrth weIght (P>O 05) \\PC was pOSltlveh related
to Intakes of vltamms A and C (r=O 19 and 0 21 respect"elv) but negatlvelv
related to tntake of calcIUm (r= 020) (P<O 05) " PV "as pOSlt"elv related to
Intake of calcIum (r=O 18) (P<O 05) \Iaternal anthropometrte measurements
were more preolctne of IOfant buth weight than K[ Supported bv Grant J
POI HDI7104 00 E"G NICHD "IH

4918

THE IMPACT OF SELF CONCEPT '\fUTRITION ATTITUDE
& KNOWLEDGE AND DIETARY SELF EFFICACY ON AT
TITUDE TOWARD WEIGHT GAIN AND ENERGY INTAKE
IN PREGNANT ADOLESCENTS T Kurzlon \( C \lttchell P 'vIoran
Dept of Human I/utntlon & Food Management The OhIO State lJn~

-\dolescent chlldbearmg IS assOCIated With adverse maternal and neonatal
outcomes \Iaternal "eIght gam IS a predIctor of mfant bIrth weIght Lit
tie IS known on the Impact of self concept nutrlt.on attItude & knowledge
('1AK) on gestational weight gam ThIS studv exammed the relatlonsh.ps
among body Image (BI) self esteem 'l.l,.K weIght gam att.tude (WGA) dl
etary self efficacy calOriC mtake and bodv compoSItion 10 31 pregnant adoles
cents (16+ 14 yo) These varIables were assessed usmg a LIkert type ques
tlonnalTe CIrcumferences and fat folds were used to assess bodv composItion
and a food frequency questtonnaue for dletarv mtake Bl score (249+ 06)
"as Slgmficantly pOSItIvely correlated With WG -\ (r=O 072 p<O 05) and energy
tntake (r=O 33 p<O 1) vlean NAK score (46 0+ 4 i) was Slgmficantly POSI
ttvely correlated w,th WGA (r=O 564 p<O 001) and WIth d,etarv self efficacv
(r=O 577 p<O 001) Mean self esteem score (404+ 60) was s.gDlficantly cor
related WIth all the above vartables ThIS studv indIcates that In pregnant
adolescent Bl satISfactIon and self esteem are pOSltlvelv correlated WIth at
tltude toward weIght gam and energy mtake HIgher scores on l'<.l,.K scales
were assOCiated With more POSitive attitude toward gestational weight gam
and dletarv self efficacy NegatIve BI and self esteem and low NAK may lead
to poor attitude toward weight gam and compromised gestatlOnal welght gam
and pregnancy outcome In pregnant adolescents A model to explam the rela
tl0nshlp among the above variables In pregnant adolescents JS proposed

4919

MATERNAL HEIGHT AND BIRTHWEIGHT IN A MULTI ETHNIC
COHORT K PICkett. B Abrams S SeJym School of Public Health
Umv of Cal Berkeley CA 94720

ObJocuvcs To detennme whether maternal height has a chffcrenual
a5SOClanon With blrthwelght m white black. HJspamc and AsIan mothers

Methods The analyUc sample mcluded 4624 white t085 HJspamc
2135 Astan and 1026 black women With smgleton births uncomplteated by
maternal dtabetes hypertensIOn or congemtal anomahes delivered at the
Umverslty of Ca1Jforma. San FranCISCO between 1980 and 1990 Mull1ple
hnear regressIon analysIs was used to assess the relatIonship between
maternal height, modeled With hnear and quadrauc tenns and blrthwelghL

Results On average AsIan and Hlsparnc women were shorter than
wmte and black women After adjustment for prepregnancy weIght,
gestation net weIght gam panty smokmg and mfant sex maternal heIght
was posItively and statlsl1cally slgmficantly associated WIth blrthwelght m
black and AsIan women but not HISpaniC women In whIte women the
slgmficant llSSOClatlOn between heIght and blrthwelght was mOOmed by
gestational age at birth prepregnancy weIght, panty and maternal smolong
None of these mteracl10ns were observed m the other race-ethmc groups

ConclUSIOns These results confmn that shorter women deliver
smaller mfants However thIS findtng was not applicable to the HIspanIC
group Furthermore the heIght blrthwelght relatlonsbJp appears to be more
complex among wmte women Other studtes should mvesl1gate possIble
mechamsms for these findtngs
Supported by grant HD27347'()5 from the Natlonallnsl1tute of Chtld Health
and Human IlevelopmenL

4920

MATERNAL TRIMESTER WEIGHT GAIN AND BIRTHWEIGHT
DIFFERENCES BY RACE-ETHNICITY? B Abrams S Selym
~ School of Pubhc Health Umv of CA Berkeley CA 94720

ObJecuve To compare the relationship between maternal weIght
gam pattern and blrthwelght m four race-ethmc groups

Methods Uncompheated. smgleton bIrths dehvered at the
Umverstty of CaI,fornla. San FrancISCO between 1980 and 1990 were
ehgtble Complete data were aVlUlable for 3200 whIte 714 HlSparnc 1189
AsIan and 607 black women All recorded weIght gam measurements were
used to eSl1mate maternal tnmester gam We assessed the relatlonshtp
between tnmester gam and fetal birth usmg mull1ple Imear regressIon
analysIs adJUSl1ng for SIX covanates Findtngs are stal1sl1ca1ly Slgmficant
(p< (05) unless noted

Results Total maternal weIght gam was posll1vely and stnularly
assocIated WIth hlrthwelght for all groups For whItes second tnmester
gam was more strongly asSOCiated With blrthwelght than for the first and
thud Among Hlsparncs the second tnmester was also most strongly
related to blrthwelght, the first tnmester coeffiCIent was half the magmtude
and the coeffiCIent for the third tnmester was not stgnlficant For the AsIan
and black groups weight glUn m all three tnmesters was asSOCIated Wtth
blrthwelght, but the assoctatlon dtd not vary slgmficantly by tnmester

ConclUSIOn In thIS cohor!, spoemc patterns of maternal weight
gam m particular weIght gam dunng the second tnmesler are related to
fetal birth weIght m some race-ethmc groups hut not others
Supported by grant HD27347'()5 from the Natlonallnsl1tute of Chtld Health
and Human IlevelopmenL
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