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“Aware of the health concerns, especially in developing countries, resulting from local 
exposure to persistent organic pollutants, in particular impacts upon women and, through 
them, upon future generations.”  

-Stockholm Convention on Persistent Organic Pollutants, 2001 

Since Rachel Carson’s Silent Spring, the fear that bioaccumulating substances might 

cause genetic mutations or cancer has resonated with the international developed 

community. Despite evidence that DDT does not cause permanent genetic mutations [1, 

2], International treaties as recent at the Stockholm Convention on Persistent Organic 

Pollutants effective in 2004 [3] reference multigenerational consequences as a major 

selling point. If not specifically genetic, what could these health concerns be?  One 

hypothesis is that DDT is an endocrine disruptor, possibly resulting in preterm birth, 

early weaning, feminization and reduced fertility of male children, and sexual 

abnormalities of female children [1].  All of these could significantly affect future 

generations of a species, human or non-human, by increasing infant mortality, and 

hindering the next generation’s ability to reproduce.  Rogen and Chen [1] argue that these 

negative effects might even be large enough to offset the benefits of DDT used for 

malaria control in a pure human life comparison. 

Convincing evidence has been presented for the endocrine disrupting properties of 

DDT in non-human species, but evidence of the effects in humans is less clear.  The 

number of international conferences on endocrine disruption indicates a commitment of 

health officials to clarify this problem [4]. 



Endocrine Disrupting Effects in non-humans 

Infant mortality and gender related birth defects related to DDT (and its metabolites) 

exposure have been studied for a variety of nonhuman species ranging from gulls to 

monkeys. Studies about DDT’s endocrine disrupting effects emerged well before the ban 

in 1972. In 1968 Bitman et. al. compared the effects of treatment with DDT and estrogen 

on rats. They showed that treatment with o,p’-DDT resulted in the same effects as 

estrogen on immature rat uteruses after 24 hours [6].  The dosage used however, 4mg of 

o,p’-DDT per mouse, is significantly in excess of a normal exposure level.  So although 

this preliminary study indicated the estrogenic effect of o,p’-DDT on rats, it certainly 

does not have a direct application to environmental concerns. 

Of more relevance to natural endocrine disruption was a study conducted on gull 

embryos in Southern California.  Fry and Toone [7] demonstrated that when o.p’-DDT 

levels as low as 2ppm were injected into fertilized eggs, it resulted in feminization of 7 

out of 8 male hatchlings and abnormalities in 7 out of 9 female hatchlings (the control 

had 0 out of 10 feminized males and 1 out of 21 abnormal females).  The level of 

feminization increased with the dose, strongly indicating a connection between o,p’-DDT 

and endocrine disruption in male gulls.  The number of eggs sampled (264, 108 reaching 

pipping; 46 for the control, and 14-27 eggs for each of 6 compounds tested) is small for 

statistical significance, but presents an impressive picture. 

In a study on an Alligator population in a DDT contaminated lake in Florida, 

Guillette et. al. demonstrated that both exposed males and females showed gonad 

abnormalities that greatly diminished their ability to reproduce [8].  This often sited paper 



is probably the most dramatic example of environmentally occurring levels of DDT 

resulting in an endocrine disrupting manner. 

These papers are representative of the hundreds of in depth studies published 

recording the endocrine disrupting nature of o,p’-DDT on nonhuman species.  Many of 

the scientists working on these studies have appeared before EPA and international 

committees on endocrine disruption and several have attempted to make a link between 

hormonal effects in their study species and possible human effects [4]. 

Endocrine Disrupting Effects in Humans 

Studies that have tried to link DDT levels in humans directly to endocrine effects 

were conducted in a much different way than those on other species.  For one, the subject 

cannot be killed and dissected to look for more subtle variations in internal organ 

structure. Neither can one gather children and raise them in a laboratory.  Therefore the 

studies that have been done about the effects of DDT on human subjects have been less 

controlled than their nonhuman counterparts. 

 Studies, such as the one conducted by Longnecker et. al. [9], have looked for 

correlations between maternal serum concentrations of DDT and DDE during pregnancy 

and certain hormone regulated abnormalities (preterm labor, gonad formation, etc.) in 

their children. Longnecker et. al. used blood collected almost 40 years ago from women 

who received prenatal care from university hospitals.  They demonstrated a steadily 

increasing trend of preterm birth with serum DDE concentrations. 

The benefit of this method is the sample size.  Because the blood has already been 

collected along with a record of the women’s and children’s health, each additional 



sample is relatively little work.  This allowed them to use a sample size of 2613 women.  

The disadvantage is not being able to identify an accurate control group.  Preterm birth 

has been associated with several health factors besides DDT, including but not limited to 

smoking, weight, height, and age.  Separating the effects of DDT from other physical and 

sociological factors proves to be challenging problem.  Although the authors of this study 

attempt to address it, it is difficult to know if they accounted for all of the other 

environmental factors that could lead to the observed outcome. 

DDT was concluded to act as a lactation suppressant in a study conducted by Rogan 

et. al. [10]. In this case, soon to be mothers were asked to participate in the study and 

submitted breast milk and other samples on a regular basis for multiple years.  The 

authors took great care to address possible accidental correlations in a variety of ways 

(primarily resulting in the same outcomes as previously calculated). 

In general the human case studies evaluating DDT as an endocrine disruptor have 

been compelling, but only show a correlation, not a causal relationship.  Other 

associations have been even less conclusive than the ones addressed here, such as seaman 

count, menstrual cycle irregularity, and birth weight [1]. 

There are two possible reasons why the link between endocrine disruption, birth 

related problems, and gender related birth defects has been much more clearly 

demonstrated in nonhuman species.  The first might be that the species being studied are 

actually more susceptible to the endocrine disrupting properties of DDT and its 

metabolites than humans are. 

The second possibility is that it is impossible to subject human subjects to substantial 

quantities of a toxin, force them to mate, and then kill and dissect their offspring.  These 



methods that are used on animal subjects lead to much more comprehensive and 

conclusive results because they allow scientist to examine tissue and look for a causal 

relationships. 

However, statements such as the one quoted at the beginning of this paper from the 

Stockholm Convention on Persistent Organic Pollutants [3] indicate that international 

policy makers are prepared to take leap from the scientific proof a correlation between 

DDT concentrations and hormonal induced effects in humans to the assumption of a 

causal relationship. 

1. Rogen WJ, and Chen A. Health Risks and Benefits of bis(4-chlorophenyl)-1,1,1-trichloroethane (DDT). 
The Lancet 2005; 366: 763-773. 

2. Turusov V, Rakitsky V, and Tomatis L.  	Dichlorodiphenyltrichloroethane (DDT): Ubiquity, Persistence, 
and Risks. Environmental Health Perspectives 2002; 110: 125-128. 

3. Stockholm Convention on Persistent Organic Pollutants. www.pops.int 
4. EPA Endocrine Disruptor Research Initiative. http://epa.gov/endocrine/pubs.html 
5. Anderson DW, Jehl JR Jr., Risebrough RW, Woods LA Jr., Deweese LR, and Edgecomb WG. 	 Brown 

Pelicans: Improved Reproduction off the Southern California Coast. Science 1975; 190: 806-808. 
6. Bitman J, Cecil HC, Harris SJ, and Fries GF.  	Estrogenic Activity of o,p prime-DDT in the Mammalian 

Uterus and Avian Oviduct. Science 1968; 162: 371-372. 
7. Fry DM, and Toone CK. DDT-Induced Feminization of Gull Embryos.  Science 1981; 213: 922-924. 
8. Guillette LJ Jr., Gross TS, Masson GR, Matter JM, Percival HF, and Woodward AR.  	Developmental 

Abnormalities of the Gonad and Abnormal Sex Hormone Concentrations in Juvenile Alligators from 
Contaminated and Control Lakes in Florida. Environmental Health Perspectives 1994; 102: 680-688. 

9. Longnecker MP, Klebanoff MA, Zhou H, and Brock JW.  	Association between meteral serum 
concentration of the DDT metabolite DDE and preterm and small-for-gestational-age babies at birth. The 
Lancet 2001; 358: 110-114. 

10. Rogan WJ, et. al.  	Polychlorinated Biphenyls (PCBs) and Dichlorodiphenyl Dichloroehtene (DDE) in 
Human Milk: Effects on Growth, Morbidity, and Duration of Lactation. American Journal of Public 
Health 1987; 77: 1294-1297. 

11. Kelce WR, Stone CR, Laws SC, Gray LE, Kemppainen JA, and Wilson EM. 	 Persistant DDT 
metabolite p,p’-DDE is a potent androgen receptor antagonist.  Nature 1995; 375: 581-585. 

12. Takayama S, Sieber SM, Dalgard DW, Thorgeirsson UP, and Adamson RH.  	Effects of long-term oral 
administration of DDT on nonhuman primates. Cancer Res Clin Oncol 1999;125: 219-225 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness true
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier ()
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


