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The “Multiple Hit” Hypothesis of Cancer 
Dr. Theodor Boveri proposed a theory that cancer is a genetic disease in 1914. It is 

now universally accepted that cancer is the result of aberrant gene function and mu-

tations acquired throughout our lifetime. What is in dispute is the exact number and 

sequence of insults that lead to a loss of normal cell regulation. 

 

Many toxins or carcinogens can interfere with normal gene expression and mutate 

genetic material. For example, tobacco is associated with lung cancer, excess ultra-

violet light with skin cancer, faulty hormones with mammary cancer, feline leuke-

mia virus with lymphoma. However, a single exposure or even repeated exposures 

of a single carcinogen is not enough to cause cancer. It is the combination of expo-

sure to carcinogens, suppression of immune activity, breakdowns in waste removal, 

deficiencies of protective nutrients, and lack of adequate gene repair that finally 

culminate in a population of cells that are horribly abnormal.   

 

Tumors are aggregates of cancer cells that form in a primary location or break away 

to form tumors at distant sites (metastasis). Normally our cells grow in an orderly 

way over time and in the space allowed. New cells replace old ones so the organism 

can repair itself. A tumor may start from a single cell that has undergone mutation 

and replicated itself. Copies of the damaged genes are passed on to every new cell 

until a mass or tumor is formed. All cancers have damaged genes that allow uncon-

trolled growth and do not respond to internal signals to die. 

 

There are specific genes that control cell division. There are tumor promoter genes 

(oncogenes) that allow continuous growth, and tumor suppressor genes that initiate 

cell death (apoptosis). Cancer cells may have an active tumor promoter gene, an in-

active tumor suppressor gene or some combination of these gene effects.  
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Mutations of one tumor suppressor gene named TP53 have been found in breast, colon, 

lung, and skin cancers. Normally our immune system finds mutated cells and destroys 

them before copies can be made. We may permit cancer to develop if we administer 

immune-suppressive drugs or acquire an immune-suppressive infection.  

 

During cell division, mistakes occur when copying the genetic material or DNA. Repair 

genes normally correct the errors, but may be hampered by a lack of vitamins, minerals 

and amino acids that stabilize DNA through a process called methylation. Many abnor-

malities have been identified in cancer cell genes including scrambled sequences, trun-

cated genes, fused base pairs and abnormal histone proteins that the DNA spirals 

around. We now believe that a number of perturbations of one’s genetic material must 

occur before a normal cell is transformed into a malignant one. Once a cell population 

has transformed it may undergo more genetic aberrations that further its ability to in-

vade healthy tissue or have a rapid growth rate. A tumor may be comprised of cells with 

a wide diversity of genetic material rather than simply be clones of one another. This 

adaptation makes it difficult to find perfect treatments for killing cancer. 

 

The most conspicuous feature of cancer is how the incidence increases steadily with 

age. Since multiple hits must occur before a cell is transformed into cancer it follows 

that there might be multiple ways we can prevent cancer over our lifetime. Individuals 

who inherit a mutation may be a step closer to developing cancer than those without, but 

the most important determinants of when and how cancer develops are environmental 

quality and our lifestyle. 

 

How dogs and cats acquire cancer 

Given that cancer develops from a series of missteps in life, how might a dog or cat de-

velop this disease? Animal health care changed radically after 1989 when the American 

Veterinary Medical Association recommended that all cats and dogs be vaccinated an-

nually against distemper and other viral diseases; when persistent heartworm, flea, and 

tick pesticides hit the market; and when consumers traded home preparation of pet food 

for the convenience of mass-marketed foods.  
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This system of “health care” has apparently been good for veterinarians, hospitals, and 

pharmaceutical sales. It is basically a self-perpetuating system of medical intervention 

that draws young animals into greater dependency on drugs and further away from self-

repair. Despite ample evidence linking over-vaccination with the early use of prescription 

drugs, some veterinarians seem to pay little attention to their role in fostering allergies, 

auto-immune disorders, thyroid dysfunction, and cancer. 

 

At CRVC we follow a different model of health care that promotes self-regulation and 

repair. The naturopathic or holistic model is based on principles of good health that have 

been practiced for centuries (see: Natural Pet Care, March 2005).  

 

Cancer is an expensive disease to treat. Cancer prevention is the best way to avoid the 

hardships of this disease, and prevention is everyone’s business. For more information on 

our natural approach to cancer order a copy of the proceedings from our continuing edu-

cation seminar by contacting our office to develop a cancer-prevention plan for your dog 

or cat. 

 

 

                                               -William K. Kruesi, M.S., D.V.M., C.V.A.           
 

 

 

 

 

 

New publication available only from CRVC:  

How to balance a homemade diet 

This 9-page fact sheet describes how to determine the nutrient require-

ments for dogs and balance the diet to meet their needs. Available to our 

clients, just call and we will be glad to send you a free copy. 

 

A typical series of cancer risks now looks something like this: 

 

1. A normal puppy or kitten receives one-too-many vaccinations and begins to de-

compensate for the excess antigenic load with inflammation and allergic reac-

tions. The result of an excessive number or dose of vaccines is childhood aller-

gies (seen as eye, ear, nose, skin, and intestinal disorders). With each annual vac-

cine booster, the cycle of inflammation and allergic reactions repeats itself. 
 

2. Inflammatory or allergic signs are suppressed with drugs such as antihistamines, 

steroids and antibiotics. Steroids suppress the immune response and are permis-

sive for cancer to get established. Antibiotics destroy benign and beneficial bacte-

ria, allowing more virulent pathogens to survive, or opportunistic pathogens (such 

as yeast) to occupy an open niche. Without a deliberate effort to re-establish good 

bacteria, the young animal is pushed further away from being normal. 

 

3. Monotonous diets of dry pet food are the opposite of a cancer-preventive diet. 

Largely formulated from grain by-products, animal proteins, animal fats and salt, 

they lack nearly all the anti-cancer compounds commonly found in fresh foods 

such as vegetables, fruits, nuts, oils and herbs. Without a deliberate plan to offer a 

cancer-preventive diet, these animals are at risk of developing cancer and other 

chronic degenerative diseases, due to eating a poor diet. 

 

4. Persistent pesticides used to prevent heartworm, flea and tick infections can tax 

the body’s ability to detoxify these chemicals. There is a limit to our ability to 

clear drugs, hormones, pesticides, toxic metals, synthetic preservatives and food 

additives. When we exceed the body’s ability to remove these products, we in-

crease the likelihood of a mutagenic event. 

 

5. When the limitations of modern health care (listed above) push the animal further 

from self-regulation there is an increased need for nutrients to slow the aging pro-

cess and promote repair. Unless a deliberate effort is made to fortify the diet with 

protective antioxidants, essential fatty acids, and immune-supportive foods, the 

innate immune system cannot keep up with the number of insults we have placed 

on the body. 
 

  

Cold River Veterinary Center, Tel. (802) 747-4076                                  September, 2005   
 

 

 

 

 

 

 Natural Pet Care                                     September, 2005 


