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Flaws in Risk Assessments
Chem i c a l risk assessment studie s conducted with rodents have
helped to justify expenditure s of more than a trillio n dollars ove r the
past 20 years. Large addit ion a l ou tlays are pla nne d, alt hou gh it has
not been shown that such studies have sub stantia l ly ben efit e d hu man
health. In fact, it has become inc rea singly cle ar that the main cau ses
of untimely hum an death are smoking and diet. For exa mple, a re-
cent article in the Ne w Engl and Jou rnal of Medicin e* in d i c ates that
excess weight has a wid e rang e of delet e rious effects on health.

The risk assessment procedure s us ed by the Env ironm e n tal Pro -
tection Age n cy (EPA) have been criti cized for many years and for
ma ny rea son s. Thei r qu ali ty has recently come unde r in tensi fi ed cri-
ti cism, as is evi dent in the proceedings of a July 1995 meeting spon-
so re d by Tox icology For um of Washington, D.C., and in a recently
publis hed book, Diet ary Res trict i on†. The criti cs poi nt out that rodent
risk assessment studie s lack reprodu cib i lity becau se of gen eti c drift
in the test anima ls and becau se of a failu r e to con trol their con sump -
tion of food.

Mo st standard risk assessment exper iments expos e rodents to large
doses of a test chemical for about 2 years, whi c h is approx imately
thei r natural life-sp an. For mos t tests, one or more of three strain s
of rodents are use d: Sprag ue-Dawley (SD) rats, Fis che r (F-344)

rats, and B6C3F1 mic e. Thes e anima ls hav e a hig her natur al inci-
denc e of tum ours than do hum ans , and some of the tum ours are not
co mmon to hum ans. Thes e rodent strain s we re ado pt e d in the belief
that they wou ld exhibit les s variability than wil d-type anima ls do.
On the basis of this assump tion, eno rmous effor t ha s been expende d
in studies of about 500 different chemicals. Each exper i- ment has
involved comparison bet ween dos ed and non d ose d anima ls (con-
trol s). Thu s a large dat abase is availa ble con cer ning the weight,
longevity, and pat hol ogy of con trol anima ls. Dat a cited in the Tox i-
cology For um proceedings and in Diet ary Res trict i on in d i c ate that,
du ring the past 25 to 30 years, the adult body weight of rodents
fr om mos t of the strain s us ed in tox icity testing has inc rea s ed 20 to
30%. Dege nerative dis eases and tum our incid e n ce als o have in-
crea s ed. Rodent sur viv a l ha s de cre ase d. At the Merck Research

Laborato ry in the 1970s, the sur viv a l rate at age 2 of SD rat e us ed
as con trols was 58%. In the 1980s it was 44%, and in the 1990s it
ha d dropped to 24%. A different laborato ry compi led dat a on F-344
rats. In 1970, 80% of males sur viv ed for 2 years. In 1981, 60%
surviv ed. Their current sur viv a l rate is 36%. The incid e n ce of tum ours
in con trol rodents has als o change d with tim e. For exa mple, the
number of liv er tum ours in con trol B6C3F1 mic e in cre ase d fr om an
av erage of 32% in 1980 to about 50% in 1984. In tests at various
la borato rie s , live r tumour incid e n ce in male B6C3F1 mic e ha s varied
between 10 and 76%.

A par tia l ex pla n ation for this variability in longevity and health lie s
in practic es at the bre e der companies. App are n tly, they hav e unwit-
tingly cau sed gen eti c drift by their methods of selecting bre e ding
stock. The standardized procedure at risk assessment laborato rie s
ha s also been a facto r. In gen eral anima ls are fed ad libitum (ad
li b); that is, they are giv en as much food as they want to eat. As a
re sul t of ove reating, the health of ad lib anima ls is imp aired . This is
cle arly shown by the fact that if the food int ake of lit ter mat es of ad
li b anima ls is reduced to 70% or les s of ad lib amou nts, rodent
health and longevity are much improve d. A re c ent exper iment using
SD rat s co mpare d the longevity of con trol rat s fe d ad lib with that of
rats fed 65% of the ad lib amou nts. At matur ity, the ad lib ma les
weighed 60% more than did the diet-rest ricted males. Only 7% of
the ad lib ma les liv ed as long as 2 ye ars. In con trast, 72% of the
diet-rest ricted rats sur viv ed for more than 2 years. They were sle ek
and healthy. Alt hou gh this phen omen on has been wid ely obs erved
and wel l know n fo r ma ny years, the standard protocol stil l calls for
ad lib fe e ding, so that in effect, when anima ls are expos ed to
chemicals in risk assessments, they simul tan eou sly receiv e on e poten-
tia l carcin oge n and one known carci nog en – their food.

When scie n tis t s plan exper iments, they seek to con trol the impor-
tant variable s and to achieve tim e-inv ariant reprodu cib le res ult s. Thos e
at EPA wit h the responsib i lity for est ablis hing protocols for risk assess -
ment exper iments have act e d as if they did not share thes e go als.
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