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Cancer Phobia 

or more thm 10 years, the public has been subjected to a niedia barrage leading to 
widespread, misinformed fear of chemicals. Through the use of qucstionablc 
evidence, many major substances havc been labeled carcinogcns. If data arcddjustcd 

to eliminate effects of cigarette smoking, thcre has been no overall increase in cancer due to 
orher factors. The higlily publicized cancer epideniic that was predicted earlier has not 
niaterializcd. 

With increasing use of synthetic chemicals, it was desirable to screen them for possible 
carcinogenicity by tests on shorter li\*cd aiiimils such as mice and rats. The gcncral 
procedure is to subject the mice or rats to massive doses of the  chemical to be tested, usually 
by feeding, gavage, or inlialation. I'reliminq cspcrinients determine a maximum tolcrated 
dose. This mount ,  rcpeatcd over a 2-week period, L I S U ~ Y  leads to a noticeable but tolerated 
reduction in weight. A chronic dose regimen is then employed in experiments that last for 
the animal's lifetime. The levels used vastly exceed thosc to which humans are likcly to be 
espsed. 

Many of the cxpcrinictws that have been cited as proving a potential carcinogcnicity uf a 
chemical for hunians havc been pcrfomied on inbred strains of mice that havc 3 natural 
incidence of liver tumors. In humans. thcre arc taboos against inbreeding, which oficn lcads 
to genetic impairments. Thus the use of inbred mice, though convenient experimentally, is 
suspect. More important is the fact of high natural incidence of liver m o r s  in the test mice. 
The usual rcspoiise of thesc animals to massive doscs of a chemical is to develop an men 
liigher incidence of liver tumors. When this happens, the chemical is labeled a potential 
carcinogen in humans. It so happcns that in humans primary liver cancer is rare with the 
exception of alcoholics and those who have sutfcrcd from hepatitis. With thesc esceptions. 
incidence of liver canccr in thc United States decreased substantially during the tinics \\hen 
use of industrial clicniicals cxpandcd greatly. Thus extra liver tumors in a naturally 
tuniorigenic mouse is of dubious rclcvmcc to humans. 

Results from the massive doscs are extrapolated linearly to low doses, and the 
assumption is made diat hunians arc as sensitive as the most c;t?cer prone of the specics of 
animals tested. Use-of a l i n m  exuaplation to low doses implies that humans do not have 
rcp'6ii'mechanisms aginsr injury; 

Counllcss milIions of animals have been sxrificed in testing chemicals. Comparati\dy 
little eEom !us bcen devoted to studying th? niechaiiisnis of chemical carcinogenesis. An 
important exception is work conducted at the Chemical Industry Institute of Tosicology 
(CIIT). The CIIT, which has .ichicved an escellcnt reputation among toxicologists for its 
careful work, has cxaniincd the detailed mechanism of the interaction of formaldehyde wid1 
nasal p u s a ~ c s  of rats .iiid 11% sliowi tliat tlie linear niodcl is iiot correct iii predicting nas.11 
cancer in die rats. R.iclicr, J more relr\.ant measure is the cstent of intcraction of 
formaldchycic with the nasal DNA. l l i e  m o u n t  of binding of formaldehyde to DNA 
decreases much faster than the concentration of formaldehyde in  the nasal pissages and is a 
lxttcr predictor of c.;irr.inogaiesis. 

Another impoiisnr study of C I  IT has k e n  an investigation of the iiiechaiiisiii 01' the 
carcinogencsis of hranclicd-chiin Iiydrocsrbons in male rats. These 1iydroc;irhons are key 
components of unleaded gasolinc. The studies sho\vcci t h x  the Iiytrocarhoiis iiitcrfcrc with 
the nicchmism for cscretiiig a lo\~~-niolcciilar-\vei~ht protein by the mile rat. licsc.ircIi JC 
CIIT indicates that this may be tlic cause of kidney c.uiccr in niilc rats cxposcd g.lsoIiiic. A 
siniil.ir iiicclianisin with related cancer docs not tsist i n  fcmalc rats. in inale or  fcm.ilc mice, 
or in Iiumiiis. This r y e  of  result calls into cpcstioii the pr.ictiic drl ie  rcgtil.itoy .igciicics in 

Aiiiiii.iIs ditiiir by IIIOTC iIi.tii a factor of 1000 ill ~l ic  Icvcls required tiir IctIi.11 rcspiisc t o  
diosiii. RoAmts and hum.ins arc know1 iiot to b ~ .  identical in their hicxhciiiistn. To att.iin J 

rcalistic csrimite ot' ttic tiaz.ird-ifau~--presciitc.d by a chmiicd, spccitic iiih>rm.itioii .iIrotrt 
its iiictdx)lisin and physiolo~ic~l cffccts is iiecilcd. 'The nvo esaiiplcs involving tonnaldc- 
hyde . i d  hycirtx-.irhons illurtrnc thc power of .in Jpproich in which dct.iilcd nieclianisnis of 
chcniicil circinogcnicin are cxmincd.--Pi 111.11' H. AIWLSON 
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