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"TESTIMONY of Dr. Theo Colborn, Senior Fellow with the W. Alton Jones Foundation on
~ sabbatical from the World Wildlife Fund, to the Sendte Oversight Committee on o
Government Affairs, April 7, 1992. =~ - -~ -~ e

-Dr. Colborn recently started a Toxics and Wildlife Project for World Wildlife Fund and in -
her testimony will lean on the database she developed for that program. Previous to that =~
she provided the science for the book, Great Lakes, Great Legacy? released in 1990 by The

- Conservation Foundarion, Washington DC and the Institute for Research and Public Policy,

- Ottawa, Canada. In the book, the authors suggested that contaminated fish not be fed to-

females until they are finished childbearing. - Throughowt her testimony Dr. Colborn will also |

* refer to a Consensus Statement from 21 experts who attended-a Work Session at the

. Wingspread Conference Center, Racine, Wisconsin, titled "Chemically-Induced Alrerations in

e Sexual Development: The Wildlife/Human Connection”, a copy. of which is submitted for - .
.. entry into the official record. . . g
Th'a'nk-you',-'Mr;'~Cha;ifmdn, for inviting m'e‘to-appe‘a.r before you.

~+_In your invitation you requested that I address the following issues in my testim'ony:._ -

1. "...the adverse human and environmental health effects, especially -~ -
- reproductive and developmental, associated -with contaminated fish -
- _consumption..."; - L .

2, "..the socioeconomic impacts associated with contaminated fish in the Great
Lakes basin..."; and e o AN

3. "".'.'.wheth;el‘-'thé FDA guidelines and state fish advisories adequately consider
" and protect consumers against the adverse reproductive and developmental
~health outcomes that may be associated with contarninated fish consumption.”

Using the wildlife/human connection as the foundation for my testimony, I will focus on the ™~ -
~ toxicity of a number of chemicals that accumulate in fish tissue. These chemicals, and . - -
therefore their effects, can be passed through the women who eat contaminated fish to their =
“babies. Many of the chemicals that accumulate in fish tissue can’disrupt the development
and long term function of vital organs and systems, especially if they are present during the
_ -early developmental stages of these organs and systems. The systems include the nervous, - -
~ digestive, and immune systems as well as the endocrine system that controls growth, sexual
- development, and reproduction. = © . A : - S

' QUESTION I DEFINING THE PROBLEM

" To characterize the-health.bfbblefrj's of ,d'eVe'lopme_'ntal toxicants, I shall éddfes__éwhat’ is
~ known about the health status of wildlife that eat fish, not only in the Great Lakes, but .

~_globally, Next I shall describe the parallels between the conditions reported in wildlife and

what is reported from the laboratory about the effects of eating contaminated fish and the -
effects of chemicals that accumulate in fish tissue. In ¢losing I will address what is known
~ about the effects in humans of eating fish and the results of -exposure to chemicals of this -
nature. - e . _ R .

a , 'P.opulati(_).nsi of ALL the topfpréc'i.atd_‘r'_sbecie's d_e_pendént:updn fish from th“é._Gre:at' Lakes are - S
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sl suffenng reproductrve problems even though there was a marked dechne in

.. contamination levels in the Lakes in the late 1970s. ‘Acute mortality and egg shell th1nn1ng -
- have declined considerably, but other, less obvious, yet. equally devastating health effects are
. affecting the offspring of exposed animals. Something in the fish the animals eat prevents

the normal development of their offspring.- The succeeding generation is deprived of

- - physlologrcal systems that function properly -- the endocrine, immune, nervous, and

-digestive systems. Ultimately this deprives offspring of their fullest potential, and-in many

cases reduces their fertility and shortens their lives. For example, a condition called wastlng', S

- has caused high mortality among chicks for a number of yearsin a population of Forster's -
" terns’in Lake Michigan and appears to have been the major cause of death m the Bald Eagle

L chrcks on the Omo shorehne of Lake Erle last su.nmer

'_ -_Other sublethal srgns of endocnne system dlsmptlon m wrldhfe are- wrdespread

" Researchers from Guelph Umversrty have been unable to find a Great Lakes Coho-

- . Salmon, Chinook Salmon, or Lake Trout-without an enlarged thyroid in the last 10
. years and recently they ﬁnd that the thyroids in Lake Erie fish are rupturlng, S

~ growing to more than one. mrlhon trmes their. normal size.- '

o - Srmrlarly, the size of the thyr01d in Great Lakes hernng gulls correlates w1th the -

- “level of contamination in their territories -- the birds’ thyroid hormone ratios actually S

provrde a pxcture of the gradrent of pollutron around the Lakes.

R Addmonally, the researchers from Guelph have been unable to ﬁnd a Great Lakes
7 male salmomd that has reached full sexual ‘maturity. '

‘ '_’,l They also report high. incidences of hermaphrod1t1sm in ‘what extemally appear to be
.. normal male and female fishes. .

7w Inthe late 1970s, male herring gull chrcks and embryos were drscovered w1th ovanan
o tissue and the females with a second ov1duct

. om A fully hermaphrodmc Beluga whale was found at the mouth of the St Lawrence " .
. River:.1 of the 60 beached male whales that have been exammed ‘ .

"’:’ll; o White suckers below paper and pulp rmlls in northern Lake Supenor are berng o
‘ neutered -- males becomlng fermmzed and. females mascuhmzed o

: "l,"-] . _tFrsh that are normally hermaphrodltrc are bemg mascuhmzed in streams in Flonda ‘
- ‘below a paper mill . ~ -

L . '_ Forster s terns from a contamrnated colony in Green Bay exhrbrted less parental |

tattentron to the1r eggs and clucks when compared w1th a "clean" colony. -

. ‘Herrmg gull females abnormally share nests in ‘which they both lay a clutch of eggs, R

, :The hatching success.of these nests is poor

o l o Tumrng to the lrterature on marine mammals, we ﬁnd that female seals along the
' shores of the Wadden Sea have suffered severe reproductive problems because. of an’
: .abnormal condltron dlscovered 1n the female reproductlve organs. -
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L *.And since 1987 a series. of maJor dre-offs have declmated populatlons of seals,
‘. porpoises, and toothed whales, all dependent upon fish.. In each instance, hrgh S
concentrations of organochlorlne chemicals were reported in the dying animals. And -
_ the immune systems of the animals appeared to be compromised, although the
- immediate cause of death was a new v1rus srmllar to can1ne-d1stemper virus, but -
-SpeCIﬁC to seals or dolphms ' L o o

o Yes there s ev1dence For example from Texas A & M there is 2 large body of
‘ -=xnforrnat10n that: dioxin and dioxin-like PCB compounds cause wasting, immune suppression,
- liver enlargement birth defects in mice, brain damage, and edema to mention a few. From
. the. University of Wisconsin, there is. evidence that one meal contaminated with very low
- levels of dioxin during pregnancy produces demasculinization and femtmzatlon in male rat
- -pups, the extent of which depends upon the dose.” The male rats- differed in body
“ measurements and in a number of biochemical parameters. But, it ‘was not until adulthood

. that loss of fertility and behav1oral changes were fully: manifested- in the males. The results

of this study read like a science fiction best-seller when one considers the small. doses of -
“dioxin administered to the pregnant females.and the delay between fetal exposure and the e
full-blown. mamfestatron of the effects a generatron time later. .

- T | should hke to pomt out here that because of our fixation on the obv1ous endpornts such as ..

cancer, gross birth defects, and acute toxicity, it is easy to disregard the results of a study

- like the dioxin/rat study from Wisconsin. For example, it was reported as early as 1950

" 'that. DDT causes demasculinization in young roosters, very obviously reducing the size of _
- their combs and changmg thetr behav1or The report has been bur1ed 1n the hterature for -

. over 40 years

'Recently, the female hormone-like effects of DDT were brought to light - agam Researchers.
at-the University of California, Davis, found that like the Great Lakes herring gulls, when
researchers exposed western gulls and. sparrow hawks in the laboratory to DDT; its '

- metabolites, and the new substitute products for DDT - kelthane, dicofol and methoxychlor- L

~ at concentrations found in environmental samples -- the male birds grew ovrductal tissues -
-and behaved aberrantly, wh1le the females grew an extra ov1duct :

" Tt is also important to- mentton a number of ongomg studies loolcmg at the effects of feedmg o

- Great Lakes fish to animals in the laboratory. At SUNY, Oswego, rats fed Lake Ontario

~‘salmon could not cope with' stress. They became’ hyperreactrve to slight changes in scenery,
food depnvatlon and slight electric- shock. The time- required before the aversive behavior
" became evident was dependent upon the concentration-of fish in the diet. Unlike the low

- odds ‘when testing for cancer, every rat was affected in these studies. The offspring of these_ e

Tats also drsplayed the same behav1or although they had never been fed Lake Ontano fish.

- At chh1gan State Umversny, wh1te leghom chtckens fed Sagmaw Bay carp developed all-
the. common birth defects reported in wild bird colonies around the Great Lakes in-a dose
~‘response- manner, The effects included edema of the abdomen, back, head, and neck;
4 hemorrhaglng in the neck and muscles beak deformltres such as mrssrng upper mandlbles, :
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-‘asy'mm_etrical eyes or no eyes; small brains; club feet; and other ‘miscellaneous deformities.
- 'Hatchlings died with "unabsorbed and fluid-filled yolk sacs" still attached, suggestinga =
- metabolic disturbance where the chicks were unable to convert the energy in the yolk into
- body mass. Similar results were reported when mink were fed the same fish. These results -
_-.confirm earlier studies concerning the exquisite sensitivity of ‘mink to PCBs and explains . SR
- why mink and otter do not fare well on the Great Lakes shorelines.© = . = .~ .

We know that the same hormonally active chemicals found in fish tissue and wildlife are
- found in human tissie as well, A number of surveys also show an association between the
‘concentration of certain chemicals in humans and the amount of fish they eat. Since we .- -
~_cannot force ‘people to eat fish in large quantities and then monitor their health and the:
- health of their children, researchers have chosen two routes to reach some conclusions

B . concerning the health effects of eating contaminated fish: .

- contaminated fish, and

(1) they have followed the outcome of a group of éhil,d__rén whose mothers 'c'oﬁsumed___

(2) they have turned to a human model that depicts the results of exposure to |

 chemicals that behave like those that accumulate in fish, =~ . SE

- _"(1)' I_h_the'-ﬁrs‘t»ca:se,- infants b6m"to WOmén__who ate two to three Lake Michigaﬁ fish meals -~
. for at least six g'ears preceding their pregnancies experienced low birth weight; shorter -
~gestation period, and smaller skull circumference; and cognitive, motor, and behavioral .

"7 deficits. At age four the results of postnatal testing prevailed. It was determined that there
. “was-a "...reasonably consistent pattern of physical growth and short-term memory . deficits

- that appear.to be related -specifically to prenatal exposure..."'.  During administration of the
- psychological tests at age four, 17 youngsters became intractable and refused to-take the -
~ tests. - This behavior is analagous to the aversive behavior of the rats fed Lake Ontario fish -
. mentioned earlier. Later, it was determined that these were the 17 children of seventeen..

' ‘women with the highest PCBs. breast milk concentrations in the study. - The average PCBs

. breast milk concentrations of these women fall within the range of normal background. It = . )
" must also be pointed out here that these children are not mentally retarded -- they are not- =
“obviously affected. However, their future potential h‘as,._ been compromised: in ways that may

*. never be fully understood or quantified. -

(2) In the second approach, scientists from a number of disciplines have turned to the

*literature concerning the health effects of individuals who were exposed in the womb to.an, .~

eestrogen-like chemical, diethylstilbestrol or DES. "Daughters born to mothers who took
DES now suffer increased rates of vaginal [cancer] clear c¢ll adenocarcinomas, various .-
genital ‘tract abnormalities, abnormal pregnancies, and some changes in immune response. .. .- '
~ Both sons and daughters exposed in utero [in the womb] experience congenital anomalies of ==
“their reproductive system and reduced fertility. The effects seen in in utero [in the womb] . -~ -

Lo Jécbbsoh jL, Jaéobson_,SW'. 1991. Fbliow—_up' on children from the Michigan fish-
*. - eaters cohort study: performance at age 4. ‘In-Cause-Effect Linkages I Symposium .~ = -
Abstracts, Eds. Schneider S, Campbell R. Michigan Audubon Society, p34. '
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L ' DES exposed humans parallel those found in contammated wxldhfe and laboratory ammals,
.- suggesting that-humans may be at risk to the same envuonmenta] hazards as wrldhfe"
n '(WlngSpread Statement of Consensus, 1991) .

It was pomted out at the ngspread meetmg that "The b1rd ‘model is the best descnbed

. model to date." since fish are a major pathway of exposure. for birds, a shared protein food

- source for humans, The bird model "...provides support for the wildlife/human connection
© because of similarities in the- development of the avian and mammalian endocrine systems."

. "Impacts on wildlife and laboratory animals as a- result of exposure to these contaminants .

[found in fish tissue] are of such 2 profound md 1n§ d_ous__a_uLe_that a major research
1mt1at1ve on humans must. be undertaken v

It s 1mperat1ve ‘that more groups of ﬁsh eatmg mdmduals are studxed subJects selected

-from populations that depend daily on food resources from aquatic systems. For example, it - -

would be expected that Native Ameri¢an infants whose mothers-are dependent upon high.
fish and mariné -mammal diets are among the most vulnerable. I.estimate that- PCBs. could
_ reach 14 ppm in infant body fat at 6 to 9 months as the result of consuming the highly

~ coritaminated breast milk of the mothers who have some of the highest recorded breast mrlk o
.- PCBs ¢oncentrations-in the world -- this is twice the concentration of PCBs found in. the '
. troubled populatron of Forster's terns that I mentroned earher o

" What 1 have presented to you is a comprehensrve review of the hterature on toxxcs in . o
- w11d11fe and humans in the Great Lakes Basin. It is-a collection of independent studies done:

~ in isolation: study desrgns were different; the questions addressed in each study were .

- - different;.the animal species were dxfferent, the human' subjects were from different

- pOpulatxons, and each study had flaws, limitations, and different analytical chemical and .
statistical approaches for amvmg at its conclusxon However, the results, when reviewed in -

" relation to each other, are consistent and coherent, and call for a concerted effort on the part

of the government to seek new approaches to- address this 40 year-old problem. The $2
" million dollar appropriation to“the-Agency for. Toxics. Substances and Disease Registry
(ATSDR) for fy 1992 under "The Great Lakes Critical Program Act of 1990" is a step 1n
the right direction. It is imperative that the government continue this supportby = .
- appropriating the full $3 million for fy 1993 and again, for fy 1994, support that has been
- authorized under the Act. With this money, the ATSDR can- coordlnate the assorted
-wildlife/human health studies in progress around the Great Lakes region in order to fill
information gaps and to assure using established cohorts (study groups) to their fullest -

- potential.” Many studies in the Great Lakes region are only partially funded and therefore '

“address only part of the. questions their studies could address. - With ‘adequate resources the.
~ ATSDR-could respond to situations such as this. By facilitating multl-dxscxphnary activities, -
- ATSDR can synergize research that has practical apphcanon for addresslng wxldhfe and
S human health nanonwrde and globally .

| QUESTION II. SOCIO-ECONOMIC FACTORS o
| You asked if I ‘would address the ‘socio-economic 1mpacts assocxated with contarmnated fish

" in the Great Lakes. I am not an economist nor a sociologist, however, it is apparent that
the presence of thousands of chemicals in the Great Lakes' ecosystem cannot be counted as a - .

o ‘benefit, The fact that there are 43 areas of concern around the Great Lakes where the’

. harbors are so contaminated that the fish are not edible and the waters are not swimmable --
~ - and that 16 top predator fish-eating species, including the endangered bald eagle, cannot - -
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“sustain stable populations in the region -- must have a negative impact on tourism and - o

© - recreation. Certainly, recreation dollars will be much greater when fish consumption =~ -~

warnings are no longer issued with fishing licenses. . -

, As a matter of fact, the most difficult task we undertook for our book, Great Lakes ...
. ‘Great Legacy?, was to produce a cost/benefit analysis chapter. The chore was.so difficult
" that we finally opted for a box in the book instead. I refer you to page 205 for details'in -
the box: "What Will it Cost to Clean up Areas of Concern?" We arrived at a figure of -~ -
~ between $100 to $500 billion dollars to clean up the Lakes, and went'on to say - T

. "Ijhtxs,_; the damage falreédy' done to the health of the Great Lakes ecosystem is not .. -
o hkcly to be repairable in total, or perhaps even in large part. * RS TR

- The most-important socio-economic.impacts of contaminants in fish are expressed in -

" our children. To try to address this, one child at time, isimpossible. However, from a

B population perspective we might be able to-derive a figure based onloss of functionality, or. -_

~ " loss of potential. First, itis important to understand that in their current risk model for -

~ arriving at a tolerance for a contaminant in fish, the’ FDA includes economic factors.. These. .
- are factored as losses in commercial fish-harvest income, In order to balance the equation, .
“howver, the FDA should also calculate in lost human potential as the result of second - S
“generation maternal transfer of the chemical to an offspring. A basis for calculating the cost:
~ of this maternal transfer-of contaminants found in fish lies in the work of Drs, Sandra and .

Joe Jacobson, Wayne State University’. The Jacobsons admiriistered tests to determine the - o

.. performance of children exposed in the womb to the chemicals their mothers accumulated. - - Lo

. over a lifetime of eating Lake Michigan fish. - The.tests ‘were administered to infants'at -

 birth, seven months, and at four years. Although the tests were not designed to predict 1Q, _'
~ if the children’s short term memory. problem persists as it did for the first four years of their -

" lives, it could lead to lowered.IQ scores. To place a price on this lost human potential, I

refer you to Weiss (1990)° in which he determined that in a population of 100 million, a 5%

- shift in IQ to the left, representing 1/3 standard deviation, can lead to a loss of 1,310,000 - -

- individuals scoring above an IQ of 130. Costing the loss of productivity and talent of these

~individuals at the top of the curve is probably jimpossible, but at the other end of the curve, .
‘costing the special education required for those individuals dropping below an IQ of 80 is-

.. possible, . -

- QUESTION [iI. THE ADEQUACY OF FDA GUIDELINES AND STATE FISH

. The answer to question three is no.. In most instances there is little or outdated scientific -

 data to support the present fish advisories. In many instances, economic considerations - - ..

"+ Jacobson JL, :Ja‘cbbsdn SW.,-Humphfey. HEB.»;1990..Effe,c,t'§_” of in utero v,éprsure to.
~ “polychlorinated biphenyls and related contaminants on cognitiye‘."fun_ctioning»in_-_yo_un'g '

© - children. The Journal of Pediatrics 116(1):38-45.

% Weiss, B. 1990, The scope and promise of behavioral toxicology. In Behavioral ~
- ‘Measures of Neurotoxicity. Russell RW, Flattau PE, Pope AM Eds. National Academy .
- .Press, Washingtno, DC 395-413. . - T o
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- outweighed - sc1ent1ﬁc ev1dence when settmg the levels of concern. In addltlon current ﬁsh -

~advisories are not adequate to protect consumers. against the adverse reproductlve and -

jdevelopmental health outcomes that may be assocxated with contamlnated ﬁsh consumptlon .

:Current adv1so,r1es for PCBs and dioxins are based on the the r1sk of contractlng cancer
DNA damage, ‘and in the case of mercury, neurological damage by the individual who .
. consumes the fish, The individuals who may be most at risk -- the. chlldren of people who -
. eat contammated ﬁsh -- have not been cons1dered S

_ Until transgeneratlonal effects are. 1nc1uded in the FDA S evaluatlon of the hazards of eatlng

fish, public health problems will not be adequately addressed. These effects should include

- the difficult-to- -recognize, insidious loss of function of the major organ systems -- the
~.d1gest1ve endocrme, 1mmune, and nervous systems - in the chlldren of those who eat fish.



