Effects of Soy Baby Formula

on Intestinal Development

Two studies by University of Illinois
food science and human nutrition profes-
sor Sharon Donovan show that the soy
isoflavone genistein, in amounts present
in commercial soy infant formulas, may
inhibit intestinal cell growth in babies. So
what are we to think about soy in a
baby's diet?

Donovan said it's an important question
to ask because almost 25 percent of for-
mula-fed babies in the United States con-
sume soy formula. Although babies on
soy formula appear to grow normally,
these formulas contain very high concen-
trations of genistein, from 32 to 45 milli-
grams, which is higher than the amount
found to affect menstrual cycles in
women, she said.

"I'm struck by the fact that these babies
are receiving isoflavones at such high
concentrations," Donovan said. "Formula
is the sole source of nutrition for these
infants for the first four to six months of
life, when so many important organ sys-
tems are developing."

In the first study, Donovan treated intes-
tinal cells in culture with genistein in the
amount present in soy infant formula and
found that the cells "basically stopped
proliferating." However, actions seen in
cells in culture may not be seen in in-
fants, Donovan said.

In a second study, she fed one group of
newborn piglets a cow's milk-based for-
mula, while feeding other piglets formula
supplemented with genistein at the level
found in soy formula. Newborn pigs are
an excellent model for human infants
because they have a similar metabolism
and physiology, she said.

In the piglets fed genistein, the number
of proliferating cells in the intestine was
50 percent lower than piglets fed the
cow's milk formula alone. Concentrations
of genistein in the piglets' blood were
similar to those of babies fed soy for-
mula, so these data may be applicable to
human infants, the researcher said.

No differences in the activities of diges-
tive enzymes or uptake of nutrients were
observed, which suggests that genistein
had little effect on mature intestinal cells
that were no longer proliferating.

Although these data are the first to show
that genistein is bioactive in the neonatal
intestine, Donovan said these results do
not mean soy formulas should not be fed
to babies. "Clinical data suggest that soy
formulas are safe," she said, "but even
though they appear to be safe, they may
not be without effect."

So far, Donovan has studied genistein
alone, but soy formulas contain other
soy isoflavones that likely affect gen-
istein's actions in the intestine. The re-
searcher plans to study those interac-
tions. "Soy isoflavones may have both
positive and negative effects that need to
be better understood," she said.

Donovan pointed to recent research that
showed adding long-chain polyunsatu-
rated fatty acids to infant formula im-
proves brain and retinal development
and even IQ scores. Recent research has
also shown that adding nucleotides to
baby formula causes babies to react bet-
ter to vaccinations and make more anti-
bodies, she said.

"And although that research showed
differences that were measurable, the
babies fed formula with added fatty ac-
ids or nucleotides appeared to grow the
same as other babies do," she said. "So I
don't think you can use growth as the
sole parameter for normal develop-
ment."

An-Chian Chen contributed to the cell-
culture study. Other researchers contrib-
uting to the piglet study were An-Chian
Chen, Mark A. Berhow, and Kelly A.
Tappenden. Both studies were funded
by the Illinois Council on Food and Ag-
ricultural Research (C-FAR) and the
USDA.

I

College of Agricultural,
Consumer and
Environmental Sciences

UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN

Source: Sharon Donovan, (217) 333-2289, sdonovan@uiuc.edu




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


