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PEST  
MANAGEMENT  
101Bioaccumulation 

& Biomagnification

ContraPest® is registered federally as a General Use Product when used as directed. However, in some states, due to applicator expertise, it is a Restricted Use Product. Please 
check with your local state regulatory agency to determine restriction status. Read and follow all label instructions for target species Norway and roof rats.

UNDERSTANDING THE ISSUES 

As consumers become more environmentally conscious and motivated to 
make sustainable choices, it’s important to understand issues surrounding 
bioaccumulation and biomagnification.
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BIOACCUMULATION 
& BIOMAGNIFICATION

WHEN DOES BIOACCUMULATION 
BECOME BIOMAGNIFICATION?

If an animal that has incorporated these 
chemicals into its body is then consumed by 
another animal, those toxins will be stored 
within the predator. If a predator were to 
consume several prey which contain these 
ingested chemicals, the toxins could accumulate 
within the predator’s body through a process 
called biomagnification.

The more toxic prey a predator consumes, the 
more toxic its body becomes, often resulting in 
death. Persistent organic pesticides such as DDT, 
flame retardants, mercury, and anticoagulant 
rodenticides are notorious for their tendency  
to bioaccumulate and biomagnify.

For this reason, many states and countries now 
limit use or have outright banned the sale of 
these products. 

WHY DO BIOACCUMULATION AND 
BIOMAGNIFICATION MATTER?

Chemicals that lead to bioaccumulation and 
biomagnification have potential for long-lasting 
negative effects on the environment. Take the 
case of DDT, which was officially banned by the 
U.S. government in 1972. The environmental 
impact of DDT has crippled populations of birds of 
prey like the peregrine falcon and the bald eagle.

This is why any other chemicals that 
bioaccumulate and biomagnify are becoming  
an increasing concern to consumers. End users 
are doing more research than ever on active 
ingredients, animal welfare, and the unknown 
side effects of those chemicals.

WHAT IS BIOACCUMULATION?

When ingested, certain chemicals can  
be incorporated into an animal’s tissues.  
This process is called bioaccumulation.

1. Targeted Rodents
Rats and other rodents who eat rodenticide 
do not die right away and may even become 
lethargic as they approach death, making 
them prey for larger predators.

2. Predators
Raptors, snakes, and larger predators 
consume poisoned rodents.

3. Top of Food Chain
Mountain lions feed on smaller predators 
laced with lethal poison.

REALITY: 
At such low concentrations, 
consumers, especially those 
concerned with environmental 
welfare, do not need to worry about 
the products bioaccumulating.
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What is  
ContraPest?
ContraPest® is a liquid fertility control product  
for managing populations of Norway and roof  
rats. ContraPest contains the active ingredients 
4-vinylcyclohexene diepoxide (VCD) and triptolide, 
which limits reproduction of male and female  
rats beginning with the first breeding cycle  
following consumption.

ContraPest is registered  
as a non-lethal rodenticide  
for use in all 50 of the 
United States.

CONTRAPEST®:  
HOW CONTRAPEST DEFIES 
BIOACCUMULATION AND 
BIOMAGNIFICATION CONCERNS

The concentration of ContraPest’s active 
ingredients, VCD and triptolide, are 0.09604%  
and 0.00118%, respectively. These concentrations  
are much smaller than amounts used in 
research literature.

Let’s look even closer at the data:
VCD is a byproduct of mammalian liver catabolism 
of the industrial chemical 4-vinylcyclohexene 
(VCH). Although VCD is a known mutagen, it is 
rapidly metabolized to tetrol [4-(1,2-dihydroxy)  
ethyl 1,2-dihydroxycyclohexane in vivo11-12.  
Neither VCH nor tetrol affect mammalian  
fertility. VCD is considered an ovotoxicant  
because when ingested or injected it  
causes depletion of primordial and primary  
ovarian follicles in mammals.1-3 Although  
VCD interferes with ovarian function, it does  
not affect endocrine function and therefore  
is not an endocrine disruptor. Depletion of  
rodent primordial and primary ovarian  
follicles by VCD occurs within 15 days of  
dosing at 80 mg/kg/day.4-6 The average  
duration of infertility ranges from 77 to  
over 180 days (2 to 6 months) but averages  
124 days (± 25 days, N=116).5-8

REALITY: 
At these concentrations, there 
is little to no concern about the 
products bioaccumulating.
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Studies with 14-C labelled VCD9 show that  
VCD is quickly absorbed and metabolized  
by ovarian tissue, which is the source of its 
ovotoxic effects. The plasma half-life of  
VCD is 14.2 minutes; the average plasma 
residence time is 15.0 minutes9. After 72 hours, 
less than 1% of VCD remains within all tissues 
examined (blood, kidney, spleen, liver, lung, 
ovary, heart, muscle, brain)9. Over 90% of 
injected VCD is excreted in urine, primarily  
as tetrol [4-(1,2- dihydroxy) ethyl 1,2- 
dihydroxycyclohexane]9, a compound with no 
ovotoxic effects10,11. Other metabolites include 
conjugates of VCD, likely glutathione (GSH), 
conjugates that also do not cause follicle 
depletion12,13. The speed with which VCD is 
metabolized makes it “an ideal fertility control 
agent3 and makes its tendency to bioaccumulate 
negligible11,12,2,3. 

Triptolide, is derived from the herb, 
Tripterygium wilfordii Hook, and has been used 
for centuries in traditional Chinese medicine. 
Purified triptolide is a diterpene triepoxide, that 
has attracted research attention because of its 
effects on mammalian fertility24.  Triptolide 
affects the reproductive systems female and 
male mammals, with males being more sensitive 
to its effects than females. Epididymal sperm are 
most sensitive to triptolide effects which 
reduces the number and motility of these 
gametes14-19. The lowest observed adverse effect 
level (LOAEL) for triptolide is 0.030 mg/kg/day 
for Sprague Dawley rats15, which also represents 

the ED95 (the concentration effective on 95%  
of treated animals). This dose of triptolide was 
given by bolus gavage for 7-8 weeks. At this dose 
there are no apparent systemic toxic effects15. 

Triptolide is rapidly metabolized in male  
Sprague Dawley rats20,21. The plasma half- 
life of triptolide in male rats, when injected 
intravenously at 0.6 mg/kg body weight,  
is 15.10 ± 4.44 minutes. When 0.6 mg/kg 
triptolide is given as an oral dose the plasma 
halflife is 21.70 ± 3.00 minutes20. Triptolide is 
extensively metabolized. Within 48 hours of 
intravenous administration of 0.6 mg/kg, 
cumulative triptolide in fecal and urinary 
excretion are only 0.03% and 0.06%, 
respectively20. And, there is no triptolide 
accumulation in heart, liver, spleen, lung and 
kidney of rats20. Triptolide is also rapidly 
metabolized in Wistar rats23. Male or female rats 
given 0.45 mg/kg oral dose had distinct plasma 
concentration-time profiles. In male plasma 
triptolide was far lower, approximately 1/17th  
the level in female rats. The plasma half-life of 
triptolide in male rats was 16.09 ± 2.40 minutes 
and in female rats was 71.13 ± 9.96 minutes. 

Triptolide oral clearance (CL/F) was 16 times 
faster in males than in females. Triptolide is 
inactivated by liver enzymes that hydrolyze, 
hydroxylate, and conjugate it with sulfate, 
glucuronide and glutathione 23, 21. Specifically, 
the biotransformation via C2-H hydroxylation, 
12, 13- epoxyethane hydrolysis and C14- OH 
conjugate reaction inactivates triptolide23. 

REALITY: 
Since ContraPest contains much 
lower concentrations of these active 
ingredients, it will not bioaccumulate 
in rats, meaning the food chain is 
protected from biomagnification.

TOP OF FOOD CHAIN
Mountain lions feed on smaller 

predators laced with lethal 
poison

PREDATORS
Raptors, snakes and larger 

predators consume poisoned 
rodents.

TARGETED RODENTS
Rats and other rodents  who eat rodenticide 
do not  die right away and may even become 
lethargic as they approach death, making 
them prey for larger predators.
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CAN CONTRAPEST IMPACT FERTILITY  
IN OTHER SPECIES?  

Consumption of ContraPest results in few to no rat 
offspring being born. ContraPest is a birth control, 
but do not let those words fool you. Most female 
birth control contains hormones that prevent 
pregnancy. ContraPest works directly upon the 
ovaries and testes to affect follicles and sperm.  

REALITY: 
Users who deploy ContraPest do 
not need to worry about exposure 
to the product as ContraPest does 
not absorb into the skin; therefore, 
ContraPest does not affect  
human fertility.

In fact, an average person would have to drink  
gallons of ContraPest each day for multiple  
days to possibly realize an effect on their 
reproduction.  

IS CONTRAPEST A STERILANT?   

One of the persistent questions we are asked is 
whether ContraPest is a sterilant and, if so, what 
would happen if it somehow spilled into the 
environment.   

What does the data show?  
ContraPest was tested by USDA APHIS in three 
different laboratory studies. In two studies, wild 
Norway rats were captured and brought into a 
laboratory while in the third study, wild roof rats 
were brought into the laboratory. In all three of 
these studies male and female rats were provided 
with ContraPest for 50-58 days. In these trials, 
rats were provided ContraPest in conjunction 
with food and water; these rats were never  
forced to only consume ContraPest.  

In all studies, the animals were bred for three 
rounds within their treatment group (treatment 
to treatment and control to control). In the 
fourth round of breeding, treatment and  
control groups were mixed. 

REALITY: 
A non-sterilant, the effects  
of ContraPest can be reversed  
over time.
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In all the studies, females began giving birth to 
smaller litters in breeding round three. By the time 
the fourth breeding round ended, when treatment 
animals were bred with control animals, the 
animals had the same litter sizes.  

These data show us that if an animal consumes 
ContraPest for at minimum 50 days and no longer 
consumes the product, they will remain infertile 
for 60-90 days, post-consumption. This also 
shows us that the product is reversible.  

If a rat stops drinking ContraPest, over a period  
of time they will begin to regain their fertility. 
Granted, this won’t happen overnight; it could be 
months before fertility returns. VCD is considered 
an ovotoxic product, so the confusion that 
ContraPest is a sterilant is understandable. But  
the data evidences that ContraPest is a reversible 
contraceptive/birth control.  

When looking at the reproductive capabilities of 
rats, consumption of ContraPest can make them 
infertile for the majority of their life. Rats are 
sexually mature around 60 days of age. If they 
consume ContraPest for 50 days they will be 
infertile for at least another 60-90.  

By this time these rats are 6-7 months old –  
we don’t expect them to live much longer  
than that.  

REALITY: 
ContraPest is an effective fertility 
control solution; however, it is 
not a sterilant.

In Conclusion 
ContraPest is a non-lethal rodenticide/
pesticide that does not bioaccumulate, 
it is not an endocrine disruptor, and its 
effects are reversible.  

ContraPest is a great addition to 
integrated pest management programs 
for effectively and safely controlling 
Norway and roof rats. 
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For more information, contact us today.

E: info@senestech.com

P: 1-866-886-RATS (886-7287)

THE 
CONTRAPEST 
APPROACH
ContraPest is a proven solution that targets the 
reproductive capabilities of Norway and roof rats.  
By reducing reproduction, ContraPest can be the 
anchor to your integrated pest management (IPM) 
program and magnify the success of your  
IPM methodologies.

ContraPest® is registered federally as a General Use Product when used as directed. 
However, in some states, due to applicator expertise, it is a Restricted Use Product. 
Please check with your local state regulatory agency to determine restriction status. 
Read and follow all label instructions for target species Norway and roof rats.
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