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LETTERS 

5 Serious concerns 

F Correspondents f o c u s  on test ani- 
mals in a continuing discussion of 

$ how to assess risks from the many 
3 substances that must be tested for 

possible toxic effects to humans; an 
advocate of Lyme disease patient 
groups points to "mounting" evi- 
dence that the Lyme disease spiro- 
c h e t e ,  Borrelia burgdoffen' (above), 
can persist in some patients despite 
antibiotic treatment; and a repre- 
sentative of the American Academy 
of Actuaries speaks out on genetic 
d iscr iminat ion .  

Lyme Disease Research 

T h e  main focus of Eliot Marshall's article 
"Lyme disease: NIH gears up to test a 
hotly disputed theory" (News & Com- 
ment, 13 Oct.,  p. 228) is the controversy 
between patient advocacy groups and 
treating physicians on  one side, and uni- 
versity-based researchers (who frequently 
dispute the existence of chronic Lyme dis- 
ease) on  the other. The article reuorts that 
the patient groups' tactics to have chronic 
Lyme disease studied "have angered research 
leaders such as Allen Steere of Tufts Uni- 
versity." Is patient-initiated research really 
so bad? 

Steere has been one of the most outspo- 
ken ske~t ics  about the existence of a chron- 
ic Lyme disease epidemic (1 ) and one of the 
most outspoken proponents of the success 
of modest (10- to 30-day) courses of antibi- 
otics (1 ). In 1993. Steere wrote (2 )  that. in . , . , 

Lyme disease, "Standard antibiotic treat- 
ment probably fails less often than one 
might think. Most apparent treatment fail- 
ures actually reflect misdiagnosis." 

However, evidence is mounting that the 
Lyme disease spirochete, Borrelia burgdorferi, 
can persist in some patients despite antibi- 
otic therapy. The  spirochete has been iso- 
lated from the skin (3, 4 ) ,  spinal fluid (4, 
5 ) ,  blood (6) ,  ligamentious tissue ( 7 ) ,  and 
iris tissue (8)  of ~ a t i e n t s  after antibiotic . . 
therapy, including intravenous or long 
courses of supposedly curative antibiotics, 
or both (9). 
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It may surprise some to learn that in 
the first few years he was associated with 
Lyme disease, Steere promoted the idea 
that antibiotics were ineffective. In 1977 
( l o ) ,  Steere and his colleagues stated, 
"We remain skeptical that antibiotic ther- 
apy helps." In 1978, Steere and his col- 
leagues wrote (1 1 ), "To sum up the ther- 
apy of Lyme arthritis (Lyme disease), it 
appears that a t  this point only symptom- 
atic treatment is feasible." In a 1979 paper 
about the neurological abnormalities of 
Lyme disease (12) ,  Steere and his col- 
leagues reported that they "have noted no 
benefit from antibiotic treatment." How- 
ever. an extensive literature search re- 
vealed 17 medical papers published before 
1979 reporting the efficacy of antibiotics 
in treating Lyme disease. Only one (be- 
sides Steere's) reported n o  benefit. 

The  controlled studies (12) to see 
whether longer term antibiotics can help 
prevent chronic or relapsing Lyme disease 
(both successful) were performed in Europe. 
As Steere himself is quoted by Marshall as 
saying, the proposed National Institutes of 
Health study of chronic Lyme disease 
"would never have been funded" through 
the "normal mechanisms" of investigator- 
initiated research. 

Peter McFadden 
46 1 1 Governor's Drive, 

Huntsville, AL 35805, USA 
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Diet and Test Animals 

Philip H. Abelson's editorial "Flaws in risk 
assessments," (13 Oct., p. 215) correctly 
points out the critical role that diet can play 



in ~ubl ic  health and the assessment of risk. 
He raises two im~ortant issues: (i) over the . . 
last two decades there has been a steady 
increase in variabilitv, decrease in survival, , . 
and increase in degenerative diseases and 
tumor incidence, proportional to a concur- 
rent increase in body weight, across a num- 
ber of rodent species and strains used in 
toxicity testing; and (ii) relatively small 
differences in dietary intake, as reflected by 
body weight differences, can lead to signif- 
icant changes in the way animals respond to 
chemical or agent exposure (1, 2). We 
agree with these two observations, and wish 
to add three others based on our work in 
this area (3). 

First, failure to control or stabilize body 
weight between and among control ani- 
mals, by allowing ad libitum feeding, results 
in increased inter- and intra-experimental 
variability. Recent studies suggest that be- 
tween 60 and 95% of the variabilitv in the 
occurrence of liver tumors in different stud- 
ies can be accounted for by differences in 
body weight (3, 4). Other studies suggest 
that a similar relationship between body 
weight and other pathologies may also exist 
(5). Thus, the impact of body weight differ- 
ences on the induction of chemical or agent 
toxicity can be as significant as test agent 
dose (6). 

Second, according to a broad-based 
consensus developed over 50 years of work 
within the field of dietary restriction, it 
appears that, while individual dietary 
components may be of importance relative 
to the frequency of specific pathologies, 
total caloric content. rather than anv one 
macro- or micronutrient, has the greatest 
overall impact on the health of the animal 
(3, 4, 7, 8). 

Third, dietary intake exerts its effect on a 
wide range of physiological, metabolic, and 
molecular parameters important to the tox- 
icity of compounds (1, 9). Many of these 
effects are observed in both sexes and across 
different genotypes and species, including 
monkeys and humans (3, 7, 10). Addition- 
ally, in certain cases, primary cell cultures in 
vitro can reflect the dietary history of the 
animal from which they were excised in 
their capacities for transformation, onco- 
gene expression, or DNA repair (3, 10, 1 1 ). 
Failure to adiust for differences in dietaw 
intake and the resultant differences in tox- 
icitv mechanisms will increase variabilitv, , . 
reduce reproducibility, and possibly provide 
misleading information. 

In the absence of malnutrition, gener- 
ally, the lower the body weight, the great- 
er is the ability of an animal to cope with 
chemical or agent exposure. Therefore, in 

optimizing the health of animals used in 
testing and research, one could potentially 
reduce body weight such that they become 
less sensitive or refractory to chemical- or 
agent-induced toxicity. It is important 
that the biological mechanisms involved 
in the initiation and expression of toxicity 
and carcinogenicity end points be func- 
tional and that the body weights of con- 
trol and test groups be comparable. Scien- 
tists should therefore use moderate and 
reasonable dietarv control measures in -*- 

reaching the goals'noted above. The Food 
and Drug Administration is currently pre- 
paring two documents for publication in 
the Federal Register which identify the 
problems associated with uncontrolled 
food consumption and address which lev- 
els of dietary control are appropriate to 
achieve standardized growth curves. 

Ronald W. Hw-f -. - 
Angel0 Turtuwo 

Julian Leakey 
William T. Alluben 

National Center for Toxicological Research, 
Food and Drug Administration, 

Iefferson, AR 72079, USA 

References 

1 . W. Allaben et a/., Korean J. Toxicol. 6, 167 (1 990). 
2. R. Hart and A. Turturro, in (3), pp. 1-13. 



3. R. Vil. Hart, D. A Neumann, R.  T. Rooertson, Eds., 
Dietary Restriction. Implications for the Design and 
Interpretation of Toxicity and Carcinogenicity Studies 
(ILSI Press, Washngton, DC, 1995). 

4. A. Tulturro, P. DuW;, R.  Had, Mutat. Res. 295, 151 
(1 993). 

5. , in (3), pp. 79-98; S. Seikop, Fund. A,o,ol. 
Toxicol. 24, 247 (1 995). 

6. D. Gaylor and C. McCarty, A Relook at the ED,, 
Study: Relationship Betvveen Body LVeight and Tu- 
mor Incidence (Proceedings, Tox~coogy Forum An- 
nual Summer Meetng, Toxicology Forum, Vilashlng- 
ton, DC, in press); F. Karl and K. Abdo, in M), pp. 
63-78 

7. R. We~ndruch and R.  LValford, The Retardation of 
Aging and Disease by Dietary Restriction mhomas, 
Spr~ngf~eld, IL, 1988). 

8. Commlttee on Diet, Nutrtion, and Cancer, Assemoy 
of Llfe Sclences, National Research Council, Diet, 
Nutrition, and Cancer (National Academy Press, 
Vilashlngton, DC, 1982), Commlttee on Chem~cal 
Toxlcty and Aglng, Board on Environmental Stud~es 
and Tox~cology, Comm~ss~on of Llfe Sclences, Na- 
tlonal Research Councl, Aging in Today's Eni/iron- 
ment (National Academy Press. Vilashngton, DC. 
1987), A Tannenbaum and H Sllverstone, In Ad- 
vances in Cancer Research, J P Greensten and A 
Haddow, Eds, (Acadernc Press, New York, 1953), 
pp 451-500 

9 R.  Hart et a / . ,  Fund. Appl Toxicol. 25, 184 (1 995). 
10. R LValford, S. Harrls, M Gun~on, Proc Natl Acad. 

Sci U.S.A. 89, 11 553 (1 992). 
11 V. Haley-Z~tl~n and A Richardson, Mutat Res 295, 

237 (1993); B. Hass, R.  Hart, M Lu. B. Lyn-Cook, 
ibid., p 281 

Abelson states that changes in weight gain 
characteristics of rodents used in chemical 
toxicity and carcinogenicity studies affect 

the  outcome of numerical risk assessments 
derived from these studies. While  there are 
few published data o n  which to base a n  
evaluation of this issue, this ,assumption is 
likely correct. T h e  National Toxicology 
Progra~n has performed rodent cancer assays 
o n  numerous substances of potential impor- 
tance to  public health. W e  have exanlined 
this issue over the  last decade ( 1 )  and have 
come to  appreciate the  complexities associ- 
ated with dietary restriction that are only 
hinted at by Abelson. T h e  ad libitum offer- 
ing of food to test animals was standard 
practice in the  1970s and remains so today. 
T h e  inadvertent selection of faster growing 
rodents, combined with improved animal 
husbandry, has paradoxically resulted in 
shorter llr~ed animals. Dletary restriction is 
known to lessen the  incidence of "sponta- 
neous" tumors in control animals, and to 
dramatically increase longevity. However, 
the effects of marked versus nloclerate di- 
etary restriction o n  the sensitivity of the  
animal nmdel to  respond to a chemical 
carcinogen appear to differ, and at this 
point insufficient data have been collected 
to determine exactly 110w the  response of 
the  assay changes in relation to  the  degree 
of restriction. Because of this, the  National 
Toxicology Program has taken a different 
approach. While continuing to offer food ad 

libitum, we have recently changed the  diet 
to decrease the  protein and increase the  
fiber content. W e  have also ensured that 
the  breeding bias toward selection of faster 
growing rodents is stopped. Preliminary 
results indicate that  these changes have 
resulted in slower rates of rodent growth in  
?--year studies, and will decrease the  inci- 
dence of Fischer rat nephropathy, which is 
a dietary protein-related disease responsi- 
ble for early mortality. W e  believe tha t  
these changes will maintain the  sensitivity 
of the  rodent lnodels to  detect carcinogens 
and also stabilize the  quantitative response 
of the  assays with respect to  time. It  is 
important to  note that  the  reproducibility 
of the  results ln a qualitative sense is not  
a t  issue here,  as we and others have noted 
good rep roc l~c ib i l l t~  in replicate assays 
with regard to  target organs and tumor 
types. However, Abelson's goal of "time 
invariant" reproducible quantitative re- 
sults may be unattainable as unappreciated 
fluctuations occur in the  rodent bioassay 
as in any biological system. It  is unlikely 
that  simply offering a restricted amount  of 
food will prevent these fluctuations from 
occurring. 

John R. Bucher 
Cj. N. Rao 

Kamal Abdo 

Automatically determine 
HLA types with tools 

from an ~ A o  country? 
Can you say your method of determining HLA types is comple- 

tely accurate? If not, a neuT approach to detecting HLA types 

offers you real accuracy. 

Introducing HLA SBTyper,"' the new software for automatic 

sequence based typing from Pharmacia Biotech in Sweden-an 

WAO country. 

HLA SBTyper uses raw sequence data, generated by 

ALFexpress,"' to automatically generate high-resolution HLA 

typing for class I1 genes. It  determines HLA types by comparing 

sequence results against a database of ~x~ell  defined and estab- 

lished subtypes. And it all takes just two minutes. ALFexpress 

and HLA SBTyper also let you access rauT data-so you can 

always go back and verify your results. 

HLA SBTyper with AutoLoad"' Solid Phase Sequencing Kit 

and ALFexpress-together they're the tools that present you 

with the most accurate way of determining HLA types, and 

handle every step from capture of PCR products to evaluation. 

Just call us at 1 (800) 526 3593 in the United States or 

+46 18 16 SO1 1 from the rest of the u~orld .  Ask for more informa- 

tion about what we Swedes have done for automated sequence 

based HLA typing. You'll find we've taken every 5 (pronounced 

ooh) a (aah) and 6 (uh) out of determining HLA types. 
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Genetic Discrimination: 
Actuarial Aspects 

As a policy spokesman for the actuarial 
profession, I would like to respond to the 
20 October Policy Forum "Genetic dis- 
crimination and health insurance: An  ur- 
gent need for reform" by Kathy L. Hudson 
et al. (p. 391) .  While the Policy Forum 
highlights certain theoretical concerns 
and proposes regulatory restrictions, the 
impact of genetic information on insur- 
ance rates and availability is in some cases 
exaggerated, and the impact of the restric- 

tions on the voluntary insurance market, 
and on the risk classification system that is 
one of its essential elements, is largely 
ignored. 

Actuaries have found that risk classifi- 
cation serves three primary purposes in the 
design of financial security systems: it pro- 
motes fairness, it permits economic incen- 
tives to operate and encourages widespread 
availability of coverage, and it protects the 
soundness of the financial security system. 
As a basic principle, any sound risk classi- 
fication system should reflect cost-of-insur- 
ance differences based on relevant risk 
characteristics. 

Clearly, individuals with certain genetic 
traits may have risk characteristics that 
would result in increased claim costs. The 
Policy Forum refers to the risk-sharing func- 
tion of insurance. The main goal of insur- 
ance risk-sharing is to allow individuals sub- 
ject to an unpredictable risk to pool re- 
sources, so that the individuals who, on a 
random basis, may suffer the effects of the 
insured event will receive the benefit of the 
pooling mechanism, which will in turn be 
appropriately paid for by other members of 
the class. If all the insured in a class face a 
roughly comparable probability of loss, they 
will be willing to pay a premium equal to 
their expectation of loss. 

There is a great temptation to use insur- 
ance as a means of providing subsidies. Sub- 
sidies may, in some cases, be warranted; but 
trying to collect them through insurance 
tends to create incentives on the part of both 
the insured and insurers that warp the insur- 
ance mechanism, reduce the availability of 
coverage, and in some cases even threaten 
the soundness of the insurance system. 

The Policy Forum suggests that genetic 
information is "distinct from other types 
of medical information" and suggests that 
the appropriate response to the availabil- 
ity of genetic information is to ban its use 
in the determination of health insurance 
rates and insurability, at least. Genetic 
information is often costly to obtain, and 
the benefits of reduced claim costs may 
not be commensurate with the cost of 
obtaining the information on the numer- 
ous applicants screened every day by in- 
surance companies. Many genetic factors 
are related to long-term tendencies that 
are likely to result in an increased, but not 
unaffordable, rate-if the appropriate risk 
factors are used. Special situations, such as 
the reticence of persons to become in- 
volved in certain studies because of the 
fear of insurance restrictions, can probably 
be handled by special coverages or other 
techniques. 

Anything that's frozen is never the same again. 
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