
not matter how rapidly we fall apart. This design makes us 
ill equipped to resist or repair the genetic damage that accu
mulates in our bodies. Eventually this damage can derange 
cells enough to result in cancer. In the distant past, our hu
man ancestors did not routinely live long enough to become 
afflicted with age-related cancers. But modern sanitation and 
medicine have rendered both longevity and cancer in old age 
common. Much the same is true for our pets. Pet dogs, whom 
we carefully protect from predation and disease, live longer 
than their wild ancestors did and so become prone to cancer 
in their later years. Thus, when it comes to a high lifetime risk 

The Ideal Animal Model: 
An Invalid Concept 

ROD ENTS are a favorite model of cancer researchers, but therapies 
that work beautifully in rats and mice often fail in humans. 

Some experts contend that progress toward finding cancer 
cures has been frustratingly slow because of the inade
quacy of available animal models of human cancer. But 

perhaps the problem is not in the animals themselves but in 
the way they are used and what we are forcing them to tell us. 

The dictionary defines a model as "an imitation." By 
definition, therefore, an animal model of cancer is not the 
same as a person who acquires cancer. Rodent models are 
often produced by making "instant cancers"-that is, by 
injecting the animals with tumor cells or bombarding them 
with carcinogen doses that are higher than any human will 
ever encounter. It is doubtful that cancers produced in that 
way will accurately recapitulate a complex process that often 
requires more than 20 to 30 years to develop in people. 
Naturally occurring animal tumors, such as those affecting 
pet dogs, provide the opportunity to study this complexity in 
a less artificial way. 

But no one animal model is capable of answering all the 
important questions related to the prevention ortreatment 
of a particular type of human cancer. Researchers would be 
best served by turning their attention toward carefully 
crafting specific questions and letting the questions drive 
the selection of the model system. For some questions, cell 
culture or rodent studies will be appropriate. To answer 
others, researchers will have to resort to studying humans. 
In that sense, a human clinical trial is a form of animal model 
research-a specific collection of people is being used to 
represent the overall human population. -D.J.W. 
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for cancer, pets and people are very much in the same boat. 
Aside from acquiring cancers that resemble those in people, 

pet dogs are valuable informants for other reasons. Compared 
with humans, they have compressed life spans, so scientists 
can more quickly determine whether a new prevention strat
egy or therapy has a good chance of improving human sur
viva I rates. Finally, although veterinarians today are fa r better 
equipped to treat cancer than they used to be, the standard 
treatments for many canine tumors remain ineffective. Be
cause most pet cancer diagnoses end in death, dog owners are 
often eager to enroll their animals in clinical trials that could 
save their pet's life-and possibly provide the necessary evi
dence to move a promising therapy to human clinical trials. 

Advancing Cancer Therapy 
VARIOUS CANCER TREATMENT studies featuring pet dogs 
have now been carried out or begun. Some of the earliest work 
focused on saving the limbs of teenagers with bone cancer. 
Twenty-five years ago a diagnosis of osteosarcoma in a young
ster meant amputation of the affected limb, ineffective or no 
chemotherapy (drugs administered into the bloodstream to 

attack tumors anywhere in the body), and almost certain 
death. Today limb amputation can be avoided by chiseling out 
the diseased bone tissue and replacing it with a bone graft and 
metal implant-a process partially perfected in pet dogs by 
Stephen Withrow and his colleagues at Colorado State Univer
sity. Withrow's team pioneered technical advances that re
duced the likelihood of complications, such as placing bone 
cement in the marrow space of the bone graft. The researchers 
also showed that preoperative chemotherapy delivered direct
ly into an artery could convert an inoperable tumor into an 
operable one. The group's work is credited with significantly 
increasing the percentage of teenagers who today can be cured 
of osteosarcoma. 

Although a tumor's local effects are often controllable us
ing surgery or radiation, metastasis is much harder to combat. 
For that, drug therapy is required. New compounds under 
development aim to disrupt key cellular events that regulate 
the survival and proliferation of metastatic tumor deposits as 
well as their sensitivity to cancer-fighting drugs. One experi
mental agent, ATN-161, which inhibits the formation of new 
blood vessels that foster tumor growth and metastasis, is cur
rently being evaluated in large-breed dogs with bone cancers 
that have spread to the lungs. The ability of ATN-161 to en
hance the effects of conventional chemotherapies is also under 
study. If these trials succeed, they could smooth the way to
ward clinical trials in humans. 

Cancer researchers are also turning their attention to more 
familiar kinds of pharmaceuticals, including nonsteroidal 
anti-inflammatory drugs ( SAIDs), the class of compounds 
that includes ibuprofen. Certain NSAIDs have exhibited sig
nificant antitumor activity against a variety of canine tumors. 
In studies of pet dogs with bladder cancer, for example, the 
NSAID piroxicam showed such impressive antitumor activity 
that the drug is now in human clinical trials to see if this treat-
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ment can derail the progression of precancerous bladder 
lesions to life-threatening cancer. w~omparat;veonCO .Developing new cancer therapies is not just about 
finding novel drugs. It is about optimizing drug deliv
ety to the patient. In your vein or up your nose? That 
is the kind of information scientists testing new 
agents against lung cancer need ro know. If the right 
amount of drug does not make it ro the tumor, then 

--------
e PIng other petsouree, both for a 

even substances with impressive credentials for kill
ing tumor cells in a petri dish will not stand a chance ,.__a.n_d~ai:d;ngpeople? 
of working in human patients. Moreover, delivering 
pharmaceuticals directly to the target-so-called regional 
therapy-has the added benefit of avoiding the toxicity associ
ated with systemic therapy. 

Investigators have used pet dogs ro study the intranasal 
delivery of a cytokine, a small immune system molecule, called 
interleukin-2 (IL-2) to treat naturally occurring lung cancers. 
Positive results from these experiments led ro feasibility tria Is 
of inhaled IL-2 in human patients with lung metastases, fur
ther leading to trials with another cytokine, granulocyte col
ony stimulating facror. Pet dogs can also aid researchers in 
optimizing the dosing and delivery protocols for drugs that 
have already made their way inro human trials. 

Another challenge that pet dogs are helping to overcome is 
determining the extent of tumor spread, called clinical staging. 
Accurate staging is critical for devising therapeutic ga me plans 
that will maximally benefit the patient while minimizing ex
posure ro harsh treatments that are unlikely to help at a given 
disease stage. For example, the odds that a teenager will sur
vive osteosarcoma are increased by accurate identification 
(and subsequent surgical removal) of lung metastases. 

Doctors typically determine the presence and extent of 
such metastases with noninvasive imaging techniques, such as 
computed romography (CT). To assess how accurate such 
scanning is, one of us (Waters), along with investigators from 
Indiana University School of Medicine, collected CT images 
of the lungs from pet dogs with metastatic bone cancer and 
then examined the tissue at autopsy to verify that what was 
interpreted as a "tumor" on the scan really was a tumor and 
not a mistake. Results showed that state-of-the-art imaging 
with CT-the same type used in clinical staging of bone cancer 
in teenagers-significantly underestimates the number of can
cer deposits within the lung. By revealing the limited accuracy 
of existing and experimental techniques, pet dogs are helping 
optimize the next generation of technologies for improved 
cancer detection. 

Taking Aim at Cancer Prevention 
BUT CANCER RESEARC HERS are shooting for more than 
improved detection and better treatment; they also want ro 
prevent the disease. Surprisingly, prevention is a relatively new 
concept within the cancer research community. What cardi
ologists have known for a long time-that millions of lives can 
be saved through the prevention of heart disease-is just now 
gaining traction in the cancer field. The term "chemopreven-

Ynot transfo loglsts ask 
amOunt of eanee~11} the enormo~s 

h I .a national res In Pet dogs int 

tion" was coined 30 years ago to refer to the
 
administration of compounds to prevent cancer,
 
but scientists did not gather nationally to debate cutting-edge
 
knowledge of cancer prevention until October 2002.
 

Today the pace is quickening as investigators are examining 
a diverse armamentarium of potentia] cancer-protective agents. 
But finding the proper dose of promising agents has always 
been challenging. Indeed, failure to do so proved disastrous for 
some early human trials of preventives. For example, in two 
large lung cancer prevention trials, people receiving high doses 
of the antioxidant nutrient beta-carotene had an unexpected 
increase in lung cancer incidence compared with placebo-treat
ed control subjects. 

Can dogs accelerate progress in cancer prevention? Recent
ly canine studies have helped define the dose of an antioxi
dant-the trace mineral selenium-that minimizes cancer
causing genetic damage within the aging prostate. The message 
from the dogs: when it comes ro taking dietary supplements 
such as selenium to reduce your cancer risk, more of a good 
thing is not necessarily better. Elderly dogs given moderate 
doses ended up with less DNA damage in their prostates than 
dogs given lower or higher amounts. Comparative oncologists 
hold that dog studies conducted before large-scale human pre
vention trials are in itiated can streamline the process of fi nding 
the most effective dose of cancer preventives and can enable 
oncologists to lob a well-aimed grenade at the cancer foe. 

Pet dogs can assist in preventing human cancers in an
other way. For years, dogs in the research laboratory have 
advanced understanding of the acute and long-term effects of 
high doses of cancer-causing chemicals. But pet dogs, just 
by going about their daily lives, could serve as sentinels
watchdogs, if you will-to identify substances in our homes 
and in our backyards that are carcinogen ic at lower doses. If 
something can cause cancer, the disease will show up in pets, 
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