Canine Pharmaceuticals: A Just Behaving Perspective on
Proactive Prevention and Minimized Chemical Intervention

The Just Behaving Paradigm for Canine Pharmaceutical Stewardship

The Just Behaving philosophy offers a comprehensive framework for canine health and
wellness, distinguished by its emphasis on proactive prevention, the optimization of
nutrition, and the effective, thoughtful management of common health challenges. This
approach seeks to empower dog owners to make informed decisions that contribute to
their companions' lasting vitality and well-being. Central to this philosophy is a critical
evaluation of conventional veterinary practices, particularly concerning the use of
pharmaceutical products. The core tenets advocate for strategies that build innate
resilience, such as gut health optimization and rethinking canine nutrition to bolster the
immune system. Furthermore, it calls for careful management of factors like stress,
which can impact overall health, and a discerning approach to chemical interventions,
including flea and tick treatments and vaccination protocols, often considering breed-
specific predispositions, such as those seen in Golden Retrievers.

This paradigm inherently promotes a model of "pharmaceutical stewardship." Such
stewardship involves the responsible and judicious use of medications, reserved for
situations where they are genuinely necessary, and administered with a comprehensive
understanding of their potential risks alongside their benefits. This contrasts with routine
or prophylactic applications, prioritizing strategies that minimize chemical intervention
wherever possible. The call within the Just Behaving philosophy to "empower owners to
make informed health decisions" and to "critically evaluate conventional practices"
underscores a discerning approach to pharmaceuticals. They are not viewed as the first
line of defense but as tools to be employed with careful consideration, especially in light
of the emphasis on "proactive prevention" and "minimizing unnecessary chemical
loads".

This leads to a clear hierarchy of intervention. The Just Behaving approach prioritizes
foundational elements of health - optimal nutrition, robust gut health, and effective
stress management - before resorting to chemical interventions. Pharmaceuticals are
thus positioned as reactive measures, to be considered when these foundational
preventive strategies prove insufficient or in the face of acute health crises. This model
encourages a shift from passive acceptance of conventional veterinary
recommendations towards active owner participation, critical thinking, and inquiry.
Owners are encouraged to understand the rationale behind any proposed intervention
and to explore a spectrum of options, fostering a more collaborative veterinarian-client
relationship.
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The Foundational Roles of Gut Health, Nutrition, and Stress Management in
Minimizing Pharmaceutical Need

The Just Behaving resources extensively highlight "Gut Health Optimization and
Nutrition," with specific documents such as "Building and Maintaining Your Dog's Gut
Health Through a Diverse Diet" and "Rethinking the Bowl A Just Behaving Perspective
on Canine Nutrition." Similarly, "Management of Common Health Challenges (Parasites
and Stress)" includes resources like "Stress Immunity Gut Health and Enteric Infections
(Giardia Coccidia)" and "Managing Stress". Although direct access to the content of all
these documents is not provided here, their titles clearly indicate a foundational belief: a
robust gut, species-appropriate nutrition, and a low-stress environment are pivotal in
building a dog's innate resilience, thereby diminishing the reliance on pharmaceutical
interventions for common ailments like parasitic infections. This perspective is further
supported by research indicating the centrality of dietary factors, immune system
regulation, and gut microbiome modulation in conditions such as canine colitis, and the
various ways gut health can be actively supported.

The extensive focus on gut health within the Just Behaving philosophy suggests that the
gastrointestinal system is viewed not merely as a digestive organ, but as a critical hub
for immune function and overall wellness. A healthy gut microbiome directly contributes
to a stronger immune system, making the dog less susceptible to diseases and
parasites, and consequently reducing the perceived or actual need for frequent
chemical interventions. The Just Behaving philosophy also explicitly links stress to
compromised immunity and gut health, implying that unmanaged stress can heighten a
dog's vulnerability to conditions that might otherwise "necessitate" pharmaceutical
treatment. Therefore, effective stress management becomes a proactive, non-
pharmaceutical strategy to reduce the overall chemical burden by bolstering the dog's
natural defenses. A stressed animal may exhibit a weakened immune response and
increased gut permeability, rendering it more susceptible to pathogens or the
development of inflammatory conditions.

Furthermore, the call to "Rethink the Bow!" signifies a departure from conventional
canine feeding practices towards dietary strategies specifically designed to support
immune resilience and optimize gut health. This positions nutrition as a primary,
proactive health-promoting tool that can significantly minimize the need for subsequent
pharmaceutical interventions. Diet, in this context, is more than mere sustenance; it is a
cornerstone for building a robust immune system and a thriving microbiome, which in
turn makes a dog inherently less prone to illness and less reliant on medication.

Flea and Tick Management: A Just Behaving Critical Analysis

The management of fleas and ticks in canine companions often involves a range of
conventional pharmaceutical products. A Just Behaving perspective necessitates a
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critical examination of these products, their mechanisms, and their potential impacts,
advocating for approaches that prioritize minimal chemical exposure and individualized
risk assessment.

Overview of Conventional Flea and Tick Products

Conventional flea and tick control relies on a variety of chemical agents delivered
through different formulations. These include pesticide-laden soaps, shampoos, dips,
rinses, sprays, powders, pesticide-impregnated collars, topical "spot-on" pesticides, and
long-acting oral medications. Many of these products utilize active ingredients that
function as neurotoxins, specifically targeting the nervous systems of adult fleas and
ticks.

Chemical Classes and Mechanisms of Action: Several distinct chemical classes are
employed in these products, each with a specific mode of action:

« Isoxazolines: This newer class of insecticides and acaricides includes active
ingredients such as afoxolaner (e.g., NexGard), fluralaner (e.g., Bravecto),
lotilaner (e.g., Credelio), and sarolaner (e.g., Simparica). Isoxazolines are
selectively toxic to insects and acarines, working by inhibiting gamma-
aminobutyric acid (GABA)-gated and glutamate-gated chloride channels in the
nerve and muscle cells of these parasites. This blockage disrupts neuronal signal
transmission, leading to hyperexcitation and death of the fleas and ticks. Their
selectivity is attributed to a much lower sensitivity of mammalian GABA channels
and the absence of anion-inhibitory glutamate channels in mammals.

o Phenylpyrazoles: Fipronil (e.g., Frontline) is a common example. These
compounds act by blocking GABA-A-regulated chloride channels, resulting in
hyperexcitation of the parasite's nervous system. Fipronil exhibits greater
specificity for insect GABA-A receptors than mammalian ones.

o Neonicotinoids: Imidacloprid (e.g., in K9 Advantix Il) is a prominent
neonicotinoid. These chemicals bind to nicotinic acetylcholine receptors
(nAChRs) in the insect's postsynaptic neurons, acting as agonists and causing
continuous nerve stimulation and neurotoxicity. They generally show greater
affinity for insect nAChRs than vertebrate ones.

o Pyrethroids: Permethrin (e.g., in K9 Advantix Il) and flumethrin (e.g., in Seresto
collars) belong to this class. Pyrethroids prevent the closure of voltage-gated
sodium channels in the axonal membranes of parasites. This action leads to
permanent depolarization of the nerve membrane, paralyzing the organism.

« Insect Growth Regulators (IGRs): Ingredients like (S)-Methoprene (e.g., in
Frontline Plus), lufenuron (e.g., in Sentinel Flavor Tabs), and pyriproxyfen
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interfere with the growth, development, and reproduction of insects, rather than
directly killing adults. (S)-Methoprene and pyriproxyfen are juvenile hormone
analogues that disrupt maturation, while lufenuron inhibits chitin synthesis,
rendering flea eggs infertile.

Understanding these chemical classes is fundamental to evaluating their suitability
within a framework that aims to minimize chemical burden. The very fact that the
majority of these conventional flea and tick products are designed as neurotoxins raises
immediate concerns from a holistic health perspective that prioritizes minimal chemical
load. While manufacturers often emphasize the "selective toxicity" of these compounds,
asserting a higher impact on parasite nervous systems than on those of mammals, the
inherent nature of a neurotoxin implies a potential for off-target effects or long-term, sub-
lethal consequences in the host animal. A philosophy centered on minimizing chemical
inputs would naturally question the routine or widespread prophylactic use of
substances that function by attacking the nervous system.

Systemic vs. Non-Systemic Approaches: Flea and tick products can be broadly
categorized based on their mode of delivery and distribution:

o Systemic Products: These are typically oral medications (e.g., isoxazoline
chews). The active ingredients are absorbed into the dog's bloodstream and
distributed throughout the body. Parasites are killed when they bite the dog and
ingest the chemical.

« Non-Systemic Products: These include topical "spot-on" treatments, collars,
shampoos, and sprays. Spot-on products are applied to the skin and the active
ingredients generally spread over the skin surface or are absorbed into the skin's
oil glands, providing a surface-level barrier or killing parasites on contact.

The Just Behaving philosophy explicitly includes a "comprehensive analysis of systemic
versus non-systemic flea and tick treatments," indicating a preference for approaches
that reduce internal chemical exposure. Systemic products, by their nature, expose the
dog's entire internal system to the pesticide, which is a significant consideration when
aiming to minimize chemical load. The widespread availability and marketing of these
products for routine, often monthly, "preventative" use normalizes the regular application
of pesticides to companion animals. This practice stands in contrast to a "prevention-
first" philosophy that would seek to minimize such exposures by first addressing
environmental and host-health factors to prevent parasite infestations, rather than
relying on continuous chemical application to prevent individual parasite bites.

Just Behaving Concerns: A Critical Evaluation

From the Just Behaving standpoint, several concerns arise regarding the conventional
use of chemical flea and tick products.
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Chemical Load and Systemic Exposure: A primary concern is the overall chemical
load these products contribute to the dog's system. Systemic oral medications ensure
that the active pesticide ingredients circulate throughout the dog's body. Even topical
products can be absorbed through the skin or ingested during grooming, contributing to
the internal chemical burden. The Just Behaving philosophy scrutinizes the cumulative
effect of these exposures over time, considering the potential for long-term health
consequences that may not be immediately apparent. While acute adverse events are a
clear indicator of toxicity, a holistic approach also considers the more subtle, chronic
impacts of low-level, repeated chemical exposure. The potential for these ongoing
exposures to contribute to conditions like endocrine disruption, immune dysregulation,
or disturbances in the gut microbiome aligns with the broader concept of an
accumulating "total body burden".

Documented Adverse Events and Health Risks: The potential for adverse reactions
to chemical flea and tick products is well-documented and supports a critical evaluation:

« Neurological Risks: Isoxazoline-class products, including popular brands like
NexGard, Bravecto, Simparica, and Credelio, have been associated with
neurological adverse events such as muscle tremors, ataxia (loss of
coordination), and seizures. These reactions can occur even in dogs with no prior
history of neurological issues. The U.S. Food and Drug Administration (FDA) has
issued alerts to pet owners and veterinarians regarding these potential risks,
advising consultation to determine if an isoxazoline product is appropriate for an
individual pet.

« Other Systemic Effects: Products like Seresto collars, which contain flumethrin
and imidacloprid, have been linked to a significant number of adverse event
reports, including nearly 1,700 pet deaths and tens of thousands of injuries.
Reported symptoms range from skin irritation (pruritus, dermal lesions) and
changes in fur to more systemic issues like lethargy, anorexia, and neurological
symptoms. Fipronil, another common active ingredient, has demonstrated
neurotoxicity in chronic studies with dogs and has the potential to affect the liver
and kidneys.

« Endocrine Disruption and Carcinogenicity: Certain pesticide active
ingredients found in flea and tick products, such as fipronil and permethrin, are
suspected endocrine-disrupting chemicals (EDCs) and have been linked to
cancer. The broader category of environmental chemicals, which includes many
pesticides, is known to contain numerous EDCs. Furthermore, per- and
polyfluoroalkyl substances (PFAS), which have been detected in some pesticide
products like Frontline Plus and Seresto collars, are known to harm the immune
system and have other detrimental health effects.
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The fact that some pesticides are banned or heavily restricted for agricultural use due to
established environmental or human health concerns yet remain approved for direct and
repeated application to companion animals, represents a regulatory inconsistency that a
Just Behaving perspective would find deeply problematic. If a chemical is deemed too
hazardous for broad application in agriculture, its suitability for routine use on pets that
live in close proximity to humans and contribute to environmental chemical loads
through shedding and bathing warrants serious questioning.

Environmental Contamination and Impact on Non-Target Species: The "Just
Behaving" philosophy extends its concern for well-being beyond the individual dog to
the broader ecosystem. Common flea and tick treatment chemicals, notably fipronil and
imidacloprid, have been found to be significant environmental contaminants. Studies
have detected fipronil in a high percentage of river water samples, with pet medications
identified as a key source. These chemicals are highly toxic to aquatic invertebrates,
which form the base of aquatic food webs, and can also impact bird populations when
their nests become contaminated with pesticide residues from treated pet fur used as
nesting material. A concerning aspect is that many of these flea treatment chemicals are
not effectively removed by standard wastewater treatment processes, allowing them to
flow relatively unchanged into waterways. This highlights that the use of potent
insecticides on pets has far-reaching and often underestimated environmental
consequences.

The routine recommendation for year-round chemical parasite prevention, often made
without a comprehensive individual risk assessment, normalizes a certain level of
chemical exposure and its associated potential side effects as an acceptable trade-off.
This approach may be an over-application of risk management, potentially exposing
many dogs to chemicals unnecessarily if their specific lifestyle and environment pose a
minimal actual threat.

Aligning with Just Behaving: A Prevention-First, Minimalist Approach

Adopting a flea and tick management strategy that aligns with the Just Behaving
philosophy involves prioritizing prevention through non-chemical means, conducting
thorough individualized risk assessments, and using chemical interventions judiciously
and only when necessary.

Individualized Risk Assessment as Paramount: The cornerstone of a Just Behaving
approach is the understanding that parasite protection is not a "one-size-fits-all"
scenario. A multitude of factors influence a dog's actual risk of encountering fleas and
ticks and developing associated problems. These include the dog's age (puppies and
senior dogs may be more vulnerable or sensitive), breed (some breeds have
sensitivities to certain chemicals), overall health status (underlying conditions can affect
tolerance to medications), current medications (potential for interactions), lifestyle (e.g.,
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amount of time spent outdoors, types of outdoor environments frequented, contact with
other animals), and geographic location (prevalence of specific parasites and vector-
borne diseases varies significantly by region and even microclimate). The American
Veterinary Medical Association (AVMA) strongly advises discussing all preventive
products with a veterinarian to determine the safest and most effective choice tailored to
each individual pet. This implies that a dog's parasite prevention plan should be
dynamic, re-evaluated regularly as its circumstances change, rather than a fixed,
lifelong protocol.

Prevention through Environmental and Host-Focused Strategies: Before resorting
to chemical interventions, the Just Behaving philosophy emphasizes proactive
measures to reduce parasite pressure:

« Environmental Control: Consistent and thorough environmental hygiene can
significantly reduce flea populations. This includes regular vacuuming of carpets,
rugs, and upholstery (which can remove eggs, larvae, and pupae), frequent
washing of pet bedding in hot water, and maintaining a tidy yard by keeping
lawns short and removing leaf litter. For outdoor flea control, beneficial
nematodes can be introduced to the soil to target flea larvae. For ticks, keeping
grass short and removing piles of moist vegetation can make the environment
less hospitable.

« Host Resilience: A core principle is strengthening the dog's natural defenses.
Supporting robust gut health and a strong immune system through optimal,
species-appropriate nutrition and effective stress management can make a dog a
less attractive or less susceptible host for parasites.

« Physical Removal and Monitoring: Regular grooming, including combing with
a fine-toothed flea comb, can physically remove adult fleas and flea dirt, while
also serving as a monitoring tool for early detection of infestations. Daily tick
checks, especially after a dog has been in tick-prone areas, are crucial for finding
and removing ticks promptly, ideally before they can transmit disease.

These non-chemical methods place a greater responsibility on the owner for active,
ongoing prevention but align directly with the "prevention-first" and "minimize chemical
load" tenets.

Integrated Pest Management (IPM): IPM offers a structured framework for applying
Just Behaving principles. It involves a combination of methods, starting with
understanding the parasite's life cycle and using the least toxic control strategies first.
For ticks, IPM may include habitat management (e.g., clearing brush, creating barriers),
biological controls (though less developed for direct pet application), and physical
removal, reserving chemical acaricides for situations where other methods are
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insufficient and risk is high. This approach emphasizes monitoring and intervention only
when specific thresholds of pest activity are met, rather than continuous prophylactic
chemical use.

Judicious Use of Safer Chemical Options (When Necessary): If, after a thorough
risk assessment and implementation of non-chemical preventive strategies, chemical
intervention is deemed necessary, the Just Behaving philosophy would advocate for the
most targeted and least systemically impactful options:

o Preference for Non-Systemic Products: When feasible, non-systemic
treatments (e.g., certain topical applications that act on the skin surface) may be
preferred over systemic oral medications to minimize the dog's internal chemical
exposure.

o Shorter Duration of Action: Products with a shorter duration of action may be
favored over long-acting formulations (e.g., those lasting three months or more).
This allows for more precise application only during periods of genuinely high
risk, rather than committing the dog to prolonged chemical exposure when the
risk may have subsided.

« Targeted Application (Reactive vs. Prophylactic): Treatment should ideally be
reserved for active infestations or periods of undeniably high and unavoidable
risk, rather than year-round prophylactic application, particularly in low-risk
individuals.

o Natural Repellents and Deterrents: Various natural substances are suggested
as flea and tick repellents, including certain essential oils (e.g., lemongrass,
neem, lavender, cedarwood — used with extreme caution and appropriate
dilution, especially around cats), apple cider vinegar sprays, and food-grade
diatomaceous earth (applied to the environment or cautiously to the coat,
avoiding inhalation). While these may offer some level of deterrence, their
efficacy as standalone solutions, especially in high-infestation areas or against
disease-carrying ticks, is often less robust than conventional chemical products
and should be considered as part of a multi-layered IPM strategy.

This redefines "prevention" from solely meaning the chemical interruption of parasite

feeding to a broader strategy of preventing significant infestation and disease through
holistic health enhancement and diligent environmental management, with chemicals
employed as a carefully considered tool of last resort.

Table 1: Comparative Analysis of Flea/Tick Product Classes from a "Just
Behaving" Risk/Benefit Perspective
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Deworming Protocols: A Just Behaving Approach to Intestinal Health

Intestinal parasites are a common concern in canine health, particularly in puppies.
Conventional veterinary medicine often employs routine deworming schedules.
However, a Just Behaving perspective calls for a more nuanced approach, prioritizing
gut health, minimizing unnecessary chemical interventions, and utilizing targeted

strategies based on actual risk and diagnostic findings.

Common Canine Intestinal Parasites

A foundational understanding of the common intestinal parasites, their life cycles,
transmission routes, and health implications is essential for developing rational control

strategies that align with holistic principles.
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Overview of Common Parasites: Dogs can be host to a variety of intestinal parasites.
These include several types of worms, such as roundworms (Toxocara canis,
Toxascatris leonina), hookworms (Ancylostoma caninum, Uncinaria stenocephala),
whipworms (Trichuris vulpis), and tapeworms (e.g., Dipylidium caninum, Taenia spp.).
Additionally, single-celled protozoan parasites like Giardia species and Cystoisospora
species (formerly Isospora, causing coccidiosis) are prevalent. Puppies are notably
more susceptible to heavy infections and clinical disease from roundworms and
hookworms compared to adult dogs.

Lifecycle, Transmission, and Health Implications:

Roundworms (Toxocara spp.): Transmission occurs primarily through the
ingestion of infective eggs from contaminated soil, environments, or paratenic
hosts (e.g., rodents). Importantly, puppies are very commonly infected maternally,
either transplacentally (before birth) or via the mother's milk. In the dog, larvae
migrate through tissues, including the liver and lungs, before maturing in the
small intestine. Heavy infections can lead to poor growth, a "pot-bellied"
appearance, vomiting, diarrhea, and, in severe cases with larval migration,
pneumonia. Toxocara canis is a significant zoonotic parasite, with human
infection (toxocariasis) occurring from accidental ingestion of eggs, posing risks
such as visceral larva migrans and ocular larva migrans, especially in children.

Hookworms (Ancylostoma spp., Uncinaria stenocephala): Transmission can
occur through ingestion of infective larvae from contaminated environments, skin
penetration by larvae, or transmammary infection of puppies via milk.
Hookworms attach to the lining of the small intestine and feed on blood. Heavy
infections, particularly in puppies, can cause significant blood loss leading to
anemia, weakness, poor growth, and even death. Hookworms also pose a
zoonotic risk, with larvae causing cutaneous larva migrans ("creeping eruption")
in humans who come into contact with contaminated soil.

Whipworms (Trichuris vulpis): Infection occurs through ingestion of infective
eggs from contaminated soil, where they can survive for long periods. Adult
worms reside in the cecum and colon, attaching to the mucosa. Many infections
are asymptomatic, but heavy burdens can cause intermittent, often bloody,
diarrhea, weight loss, and anemia. Zoonotic transmission is considered rare.

Tapeworms (e.g., Dipylidium caninum, Taenia spp.): Dipylidium caninum, the
most common tapeworm, is transmitted through the ingestion of infected fleas or,
less commonly, lice. Taenia species are acquired by ingesting infected
intermediate hosts like rabbits or rodents. Adult tapeworms live in the small
intestine. Infections are often asymptomatic, with diagnosis typically made by
observing proglottids (segments resembling rice grains or cucumber seeds) in
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the feces or around the anus. While aesthetically displeasing, they rarely cause
significant health issues in dogs. Zoonotic risk from common canine tapeworms
is generally low, though some Echinococcus species (less common in general
pet populations but important regionally) pose serious zoonotic threats. Some
broad-spectrum flea products, like Simparica Trio, which contains an isoxazoline,
can aid in preventing D. caninum infections by killing the flea vectors.

o Giardia spp.: These flagellated protozoa are transmitted through ingestion of
cysts from contaminated water, food, or fecal matter. They infect the small
intestine, where they can interfere with nutrient absorption and cause damage to
the intestinal lining. Clinical signs often include diarrhea (which can be acute,
chronic, or intermittent), steatorrhea (fatty stools), weight loss, and lethargy.
Many dogs, however, can carry Giardia asymptomatically. Giardia is zoonotic,
though the risk of transmission from dogs to humans depends on the specific
assemblage (genotype) of Giardia.

e Cystoisospora spp. (Coccidia): These protozoan parasites are transmitted
through ingestion of sporulated oocysts from contaminated environments or
feces, or by ingesting infected paratenic hosts (e.g., rodents). Puppies are most
commonly affected by clinical coccidiosis, which can cause watery diarrhea
(sometimes bloody or mucoid), vomiting, dehydration, and failure to thrive. Adult
dogs often carry Cystoisospora asymptomatically, with clinical disease typically
occurring only if they are stressed or immunocompromised. Canine
Cystoisospora species are host-specific and do not pose a zoonaotic risk to
humans.

An important consideration, particularly for protozoal infections like Giardia and
Coccidia, is that the mere presence of the organism, often detectable via fecal testing,
does not invariably equate to clinical disease requiring aggressive chemical
intervention. Many animals harbor these parasites without exhibiting symptoms, and
clinical outbreaks are frequently associated with stressors (such as rehoming, travel, or
concurrent illness) or compromised immune function, especially in young animals. This
observation strongly supports the Just Behaving emphasis on bolstering host resilience
through optimal gut health, nutrition, and stress mitigation as primary lines of defense.
The common routes of maternal transmission for parasites like roundworms and
hookworms underscore the inherent parasite burden many puppies carry from a very
young age, highlighting the importance of early life management and the health status
of the breeding dam. From a Just Behaving perspective, this would also emphasize the
breeder's role in minimizing the initial parasite load passed to puppies through holistic
dam care, potentially reducing the intensity of chemical deworming required for the
offspring.
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Conventional Deworming Strategies

Conventional veterinary practice typically employs a range of anthelmintic drugs and
follows established deworming schedules, particularly for puppies.

Common Anthelmintics: Classes, Active Ingredients, Mechanisms: Veterinary
medicine utilizes several classes of anthelmintics to treat and control intestinal worm
infections:

Benzimidazoles: This class includes drugs like fenbendazole and mebendazole.
They have a broad spectrum of activity against nematodes (roundworms,
hookworms, whipworms) and some cestodes (tapeworms) and protozoa.
Febantel is a probenzimidazole, meaning it is metabolized in the body to the
active fenbendazole. These drugs generally work by interfering with the
parasite's energy metabolism.

Tetrahydropyrimidines: Pyrantel pamoate and pyrantel tartrate fall into this
category. They are effective against roundworms and hookworms. Pyrantel
pamoate has poor water solubility, which limits its absorption from the gut,
making it particularly useful for targeting parasites residing in the large intestine.
They act by causing spastic paralysis in susceptible worms.

Macrocyclic Lactones: This group includes ivermectin, milbemycin oxime,
moxidectin, and selamectin. These are broad-spectrum endectocides, meaning
they are effective against both internal (endo-) and external (ecto-) parasites.
Many monthly heartworm preventatives contain a macrocyclic lactone that also
provides protection against common intestinal nematodes. For instance,
milbemycin oxime is effective for controlling hookworms, roundworms, and
whipworms. Some newer combination products, such as Simparica Trio
(containing sarolaner, moxidectin, and pyrantel), also treat and control
roundworm and hookworm infections. These drugs generally work by interfering
with nerve and muscle function in parasites.

Isoquinolones: Praziquantel and epsiprantel are primarily used for their efficacy
against cestodes (tapeworms). They cause damage to the parasite's integument
and muscular system.

Antiprotozoals: For protozoal infections like Giardia and Coccidia, different
medications are used. Metronidazole and fenbendazole are often used for
Giardia, though resistance and incomplete clearance are issues. Sulfonamides
(like sulfadimethoxine, Albon) or triazine derivatives (like ponazuril or toltrazuril)
are used for Coccidia.
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Standard Puppy Deworming Schedules (e.g., CAPC Guidelines): Due to the high
prevalence of intestinal parasites in puppies, often acquired maternally, conventional
guidelines advocate for frequent deworming in early life. The Companion Animal
Parasite Council (CAPC) recommends initiating anthelmintic treatment in puppies as
early as 2 weeks of age and repeating it every 2 weeks until they begin a regular broad-
spectrum parasite control program (typically a monthly product). It is also recommended
that pregnant and nursing dams be maintained on broad-spectrum control products to
reduce transmission to their offspring. Alongside deworming, CAPC advises conducting
fecal examinations at least four times during the first year of life.

Routine vs. Targeted Treatment in Adult Dogs: For adult dogs, the conventional
approach often involves routine or prophylactic deworming, typically every 3 to 6
months, especially if they are not on a year-round broad-spectrum monthly preventative
that includes intestinal parasite control. Some guidelines suggest treating adult pets four
times a year with a broad-spectrum anthelmintic if they are not on such monthly
products. Fecal examinations are generally recommended at least once or twice a year
for adult dogs to monitor for infections.

These standard deworming protocols, particularly for puppies, subject very young
animals to a considerable and repeated chemical load during critical periods of
development for their gut microbiome and immune system. Deworming every two
weeks from two weeks of age means a puppy may receive multiple doses of chemical
anthelmintics before they are even 8 to 12 weeks old, a time when their gut flora is still
establishing and they are also beginning their vaccination series. From a Just Behaving
perspective, which emphasizes minimizing chemical load and fostering natural
resilience, this intensive early chemical exposure raises concerns about potential long-
term impacts on gut health and immune function. Furthermore, many monthly
heartworm preventatives for adult dogs also include dewormers for common intestinal
parasites. This continuous deworming effect may be unnecessary for adult dogs with
low exposure risk and robust health, contributing to an ongoing chemical load without a
clear, individualized benefit, and potentially disrupting the gut microbiome.

Just Behaving Perspective on Deworming

The Just Behaving philosophy approaches deworming with a focus on supporting the
dog's overall health, particularly gut integrity and immunity, and advocates for
minimizing chemical interventions through risk-based strategies.

Impact of Chemical Dewormers on Gut Microbiome and Immunity: A central
concern from a holistic viewpoint is the impact of chemical dewormers on the canine gut
microbiome. All pharmaceutical drugs, including anthelmintics (which are
antimicrobials), have the potential to disrupt the delicate balance of the gut flora. A worm
infestation itself places a burden on the intestines and can alter the microbiome; the
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administration of deworming medication can further exacerbate this imbalance. The gut
microbiome is intrinsically linked to digestive health, nutrient absorption, and a
significant portion of the dog's immune system (often cited as up to 80%). Disruption of
this vital ecosystem can lead to a cascade of issues, including chronic digestive
problems (bloating, diarrhea), skin conditions, food intolerances, allergies, a weakened
immune response making the dog more susceptible to other infections, and potentially
contributing to inflammatory conditions like IBD. Studies have indicated that even
topically applied wormers can have a significant impact on the microbiome. Therefore, if
chemical deworming is employed, supporting the subsequent recovery of the gut
microbiome through intestinal rehabilitation, often involving probiotics and prebiotics, is
considered crucial. This highlights a paradox: routine chemical deworming, aimed at
eliminating parasites, might inadvertently compromise one of the dog's key natural
defenses against future parasitic challenges and other pathogens by disrupting the gut
microbiome.

Concerns about Over-Treatment, Unnecessary Chemical Load, and Anthelmintic
Resistance: The Just Behaving philosophy critically evaluates the routine, prophylactic
deworming of healthy dogs "just in case," particularly when individual risk is low. Such
practices contribute to an unnecessary chemical load on the animal's system. Beyond
the direct impact on the individual dog, the overuse and incorrect use of anthelmintics
are significant drivers of anthelmintic resistance. Resistance has been documented in
canine hookworms (Ancylostoma caninum) to benzimidazole drugs, and the emergence
of multiple drug-resistant strains is a growing concern. This not only complicates
treatment for infected dogs but also poses a potential public health risk, as some canine
parasites (like A. caninum and Toxocara canis) are zoonotic. Minimizing dewormer use
to only when necessary is a key strategy to slow the development of resistance.

The "Just Behaving" Puppy Deworming Schedule: The "Just Behaving: Raising a
Balanced Golden Retriever" guide specifies a deworming protocol for puppies,
administering Pyrantel Pamoate at 2, 4, 6, and 8 weeks of age before they go to their
new homes. The guide also states that puppies are introduced to flea/tick preventatives
as needed and heartworm prevention as recommended by veterinarians. This early
deworming schedule with Pyrantel Pamoate (which primarily targets roundworms and
hookworms) appears to be a strategic approach to address the high likelihood of
maternal transmission and early environmental exposure common in young puppies.
The defined, limited period of this protocol, followed by a more nuanced "as needed" or
veterinarian-guided approach for other parasiticides as the puppy matures, suggests a
transition towards a risk-based strategy. This can be seen as a practical compromise,
addressing common puppy parasite burdens while aiming to limit long-term, intensive
chemical exposure.
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Strategic Deworming for Adult Dogs: The Role of Fecal Testing: For adult dogs, a
Just Behaving aligned approach strongly favors strategic deworming based on
diagnostic testing rather than routine chemical administration. Holistic veterinarians
often advocate for regular fecal examinations (e.g., every 1-3 months or 1-2 times per
year, depending on risk) to determine if deworming is actually necessary. While
standard fecal flotation can sometimes miss infections due to intermittent egg shedding,
collecting samples over three consecutive days can increase accuracy. More advanced
diagnostic tools, such as fecal antigen tests, can further improve detection rates by
identifying parasite proteins even in the absence of eggs, thus detecting prepatent
(before eggs are shed) or single-sex infections. CAPC itself recommends fecal
screening at least twice a year for adult dogs, incorporating antigen testing for wider
detection. A strategy of regular fecal testing and treating only when parasites are
detected or clinical signs are present allows for individualized care and significantly
reduces unnecessary chemical exposure.

Holistic Management of Giardia and Coccidia: Prioritizing Gut Health and Stress
Reduction: The Just Behaving philosophy emphasizes the critical roles of gut health
and stress management in both preventing and managing protozoal infections like
Giardia and Coccidia. It is recognized that stress, such as that experienced by a puppy
moving to a new home, can weaken the immune system and make the puppy more
susceptible to these opportunistic parasites, which may otherwise be carried
asymptomatically.

For Giardia, holistic practitioners like Dr. Peter Dobias advocate focusing on improving
gut health rather than solely attempting to eliminate the parasite with drugs, as many
dogs carry Giardia without symptoms and a healthy gut can often keep it in check. His
protocol includes a species-appropriate raw or cooked diet (avoiding processed foods
and grains), and if symptoms like diarrhea are present, using antibiotics only as a last
resort. Key supplements include omega-3 fatty acids to reduce inflammation, canine-
specific prebiotics and probiotics (like GutSense) to support a healthy microbiome,
cinnamon (to reduce cyst numbers), and ginger (to reduce trophozoites). This approach
acknowledges studies showing that asymptomatic Giardia carriers often possess a
healthier, more diverse gut microbiome compared to symptomatic dogs.

Similarly, for Coccidia, many adult dogs are asymptomatic and their infections are self-
limiting, not requiring treatment. Clinical coccidiosis is more common and severe in
puppies, often triggered by stress. While medications like sulfadimethoxine (Albon) or
ponazuril are used for clinical cases, environmental hygiene is paramount for control
and prevention.

This holistic perspective challenges the conventional paradigm of automatically treating
based on a positive diagnostic test alone, especially for Giardia, where treatment often
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fails to completely eliminate cyst shedding even if clinical signs resolve, and perceived
drug resistance is often reinfection. The goal shifts from eradication to fostering host
resilience and resolving clinical illness, thereby minimizing medication use.

Supporting Gut Health During and After Deworming: If chemical dewormers are
deemed necessary, it is crucial to implement strategies to support and restore the dog's
gut health. This involves feeding a high-quality, easily digestible diet, and supplementing
with probiotics and prebiotics to help repopulate beneficial gut bacteria and provide
them with nourishment. Some natural food components, such as pumpkin seeds,
carrots, coconut, apple cider vinegar, turmeric, and chamomile, are also suggested for
their potential to create an inhospitable environment for parasites and support gut

health.

Table 2: Overview of Common Anthelmintics: Spectrum and "Just Behaving"

Considerations

Anthelmintic Spectrum | Typical Potential | "Just Alternatives/Sup
Class/Drug of Activity | Administr | Side Behaving | portive
(Examples) (Common | ation Effects " Measures
Worms) Concerns
Benzimidazoles | Roundwor | Oral, often | Generally | Impact on |Fecal testing
(Fenbendazole, |ms, multi-day | well- gut before use, diet &
Mebendazole) Hookworm | course tolerated; | microbiom | probiotics for gut
S, rare Gl e, support, rotation
Whipworm upset, chemical | with other classes
S, some bone load, if repeated use
Tapeworm marrow resistance | needed.
s, Giardia suppressi | risk (esp.
(Fenbenda on hookworm
zole) (albendaz |s)
ole, high
doses)
Tetrahydropyri | Roundwor |Oral, Generally | Impact on | Fecal testing, gut
midines ms, single or safe; gut support. Just
(Pyrantel Hookworm |few doses |occasiona | microbiom | Behaving uses
Pamoate) s | vomiting |e (less for puppies.
studied
than
broader
© 2025 Just Behaving (Dan Roach). All rights reserved. Page |18



spectrum)

, chemical
load.
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Oxime, Hookworm |longer for |n doses; |if used for | worming via HW
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lethargy Treat only if
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for Giardia; neurologic | e (e.g., Dr. Dobias's
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resistance | supportive care
, treating | fails.
asymptom | Environmental
atic hygiene.
carriers.

Heartworm Prevention: Balancing Protection and Holistic Principles

Heartworm disease, caused by the parasite Dirofilaria immitis, is a serious and
potentially fatal condition in dogs. Conventional veterinary medicine strongly advocates
for year-round chemical prevention. A Just Behaving approach, while acknowledging the
severity of the disease, calls for a careful balance between ensuring protection and
upholding holistic principles of minimizing chemical load and individualizing care.

Understanding Heartworm Disease (Dirofilaria immitis)

Transmission by Mosquitoes and Lifecycle: Heartworm disease is transmitted
exclusively through the bite of an infected mosquito. The lifecycle begins when a
mosquito ingests microfilariae (immature heartworms) by feeding on an infected animal
(such as a dog, coyote, or fox). Inside the mosquito, these microfilariae develop into
infective larvae (L3 stage) over a period of approximately 10 to 14 days, a process that
is temperature-dependent. When the infected mosquito subsequently bites a dog, these
L3 larvae are deposited onto the dog's skin and enter the new host through the bite
wound. Once inside the dog, the larvae undergo further development, migrating through
the tissues and eventually reaching the heart and pulmonary arteries, where they
mature into adult heartworms. This maturation process takes approximately six months.
Adult female heartworms can grow up to 14 inches long and can live for 5 to 7 years in
a dog, producing new microfilariae if male worms are also present, thus continuing the
cycle if another mosquito feeds on the infected dog. The lengthy six-month maturation
period before an infection is typically detectable by standard antigen tests is a critical
factor, as it means a dog can harbor a developing infection and potentially incur
subclinical damage for a significant time before diagnosis is possible. This prepatent
period is a key rationale behind the recommendation for consistent, ongoing prevention
in at-risk areas.

Pathogenesis and Severity of Disease in Dogs: Adult heartworms residing in the
heart and pulmonary arteries cause significant damage. They can lead to inflammation
of the blood vessels, obstruct blood flow, and impair the heart's ability to pump
effectively, resulting in severe lung disease, heart failure, and damage to other organs.
The severity of heartworm disease depends on several factors, including the number of
adult worms present (worm burden), the duration of the infection, the host's immune
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response, and the dog's activity level. Clinical signs may not be apparent in the early
stages but can progress to include a persistent cough, reluctance to exercise, fatigue
after moderate activity, decreased appetite, weight loss, and, in advanced cases, a
swollen abdomen due to fluid accumulation (ascites) and signs of right-sided heart
failure. A heavy worm burden can lead to caval syndrome, a life-threatening condition
caused by a large mass of worms physically obstructing blood flow through the tricuspid
valve. The damage caused by heartworms can be long-lasting, even if the parasites are
eventually eliminated. Given that mosquitoes are the sole vector for heartworm
transmission, strategies aimed at mosquito avoidance and control naturally emerge as a
primary, non-pharmaceutical layer of prevention, aligning strongly with the Just
Behaving philosophy's emphasis on proactive, non-chemical approaches first.

Conventional Heartworm Prevention Strategies

The prevailing approach to heartworm prevention in conventional veterinary medicine
centers on the regular administration of chemical parasiticides and routine testing.

Macrocyclic Lactones (lvermectin, Milbemycin Oxime, Selamectin, Moxidectin):
The primary class of drugs used for heartworm prevention is the macrocyclic lactones.
These include active ingredients such as ivermectin (e.g., Heartgard), milbemycin oxime
(e.g., Interceptor, Sentinel), selamectin (e.g., Revolution), and moxidectin (e.g.,
ProHeart injectable, Advantage Multi topical). These drugs are effective against the L3
and L4 larval stages of Dirofilaria immitis, essentially killing the immature worms before
they can develop into adults. They are available in various formulations, including
monthly oral tablets or chews, monthly topical solutions, and injectables administered
every 6 or 12 months.

Year-Round Prevention Recommendations (AHS, CAPC): Both the American
Heartworm Society (AHS) and the Companion Animal Parasite Council (CAPC) strongly
recommend year-round administration of heartworm preventatives for all dogs,
regardless of geographic location within the United States. The rationale for this
comprehensive recommendation includes the difficulty in predicting mosquito seasons
accurately (which can vary due to microclimates and climate change), the increasing
movement of pets through travel and relocation (which can introduce heartworm to new
areas), and the presence of wildlife reservoirs. Year-round prevention also aims to
improve owner compliance, as consistent monthly administration is easier to maintain
than seasonal protocols.

Testing Protocols (AHS, CAPC): Routine testing is a critical component of
conventional heartworm management. The AHS and CAPC recommend annual
heartworm testing for all dogs. Puppies under 7 months of age can typically be started
on preventatives without prior testing (as it takes about 6 months for an infection to
become detectable), but they should then be tested 6 months after starting the
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preventive, again 6 months later, and annually thereafter. Testing serves multiple
purposes: it ensures the chosen preventive program is effective, detects breakthrough
infections early, and is crucial for safety, as administering some preventatives to dogs
with an active adult heartworm infection (especially those with high microfilarial loads)
can potentially cause adverse reactions. For enhanced diagnostic accuracy, annual
testing with both an antigen test (detecting proteins from adult female worms) and a
microfilaria test is often recommended.

It is important to understand that heartworm "preventatives" are, in fact, parasiticides
that work by killing larval stages after a dog has already been bitten by an infected
mosquito and the larvae have entered its system. The term "preventative" can be
somewhat misleading, as these medications do not stop the initial infection event but
rather treat very early-stage infections on a regular (typically monthly) basis. This
reframing is significant from a chemical load perspective; if these products are
essentially pesticides killing existing larvae, then year-round administration equates to
year-round systemic pesticide exposure. This perspective would naturally prompt a
deeper inquiry into whether such frequent, lifelong chemical intervention is truly
necessary and justified for every dog in every situation, particularly when viewed
through the "Just Behaving" lens of minimizing chemical burden. The strong advocacy
for year-round prevention by major veterinary organizations is partly driven by legitimate
concerns about owner compliance with more complex seasonal or intermittent
protocols, which could lead to dangerous gaps in protection. However, this can create a
tension, potentially leading to the "over-treatment" of dogs in genuinely low-risk
scenarios, a point of concern for individualized, holistic approaches.

Just Behaving Scrutiny and Holistic Considerations

A Just Behaving approach to heartworm prevention involves a critical evaluation of the
long-term implications of chemical use, a strong emphasis on individualized risk
assessment, and an exploration of supportive and alternative strategies.

Concerns about Long-Term Chemical Exposure and "Chemical Load": A primary
concern from a holistic standpoint is the cumulative chemical load imposed by the
lifelong, typically monthly, administration of heartworm preventatives. Macrocyclic
lactones, while generally considered to have a good safety margin at preventative
doses, are neurotoxic chemicals. Potential side effects, though often reported as rare,
can include depression, lethargy, vomiting, anorexia, diarrhea, and, more seriously,
neurological signs such as ataxia, tremors, and seizures. These neurological risks are
heightened in dogs with the MDR1 (multi-drug resistance) gene mutation, which impairs
their ability to pump certain drugs out of the brain and can also occur with overdoses.
Some combination products, like Trifexis (spinosad and milbemycin oxime), have
garnered controversy due to reports of severe adverse reactions, including death. The
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Just Behaving philosophy, with its core tenet of minimizing unnecessary chemical
inputs, would naturally scrutinize the routine, long-term administration of such
compounds.

Critical Evaluation of Year-Round Prophylaxis for All Dogs: The blanket
recommendation for year-round heartworm prevention for every dog is a point of
contention for many holistic practitioners and those advocating for more individualized
approaches. Dr. Michael Fox, for example, critiques what he views as a "profit-driven
Big Pharma ideology" promoting routine preventive treatments without clearly
established, individual need. A 2007 commentary by Dr. Dwight Bowman also
questioned the necessity of year-round prevention for all dogs, though it simultaneously
emphasized the severe risks of the disease and treatment. Some holistic veterinarians
suggest that in areas with very low heartworm endemicity and distinct non-mosquito
seasons, seasonal prevention coupled with rigorous testing might be a reasonable
alternative for specific low-risk individuals. This challenges the universal application of
year-round chemical prophylaxis and calls for a more nuanced, risk-based
determination.

Individualized Risk Assessment: A "Just Behaving" Imperative: A thorough and
ongoing individualized risk assessment is paramount to a "Just Behaving" approach to
heartworm prevention. Key factors in this assessment include:

o Geographic Location: Utilizing heartworm prevalence data (e.g., CAPC
Parasite Prevalence Maps, AHS incidence maps) to understand the local risk
level is crucial. Prevalence can vary significantly even within a state or region.

« Mosquito Density and Activity: The local climate, presence of mosquito
breeding habitats (standing water), and the length of the mosquito season
directly influence transmission risk.

o Dog's Lifestyle: Time spent outdoors (especially at dawn and dusk when
mosquitoes are most active), travel to heartworm-endemic areas, and exposure
to other dogs or wildlife reservoirs (like coyotes) increase risk. Even indoor pets
are not at zero risk, as mosquitoes can easily enter homes.

e Host Factors: The dog's overall health and immune status may play a role in
susceptibility or disease progression, although this is less defined for heartworm
compared to some other parasitic infections.

This detailed risk assessment allows for a tailored prevention strategy, potentially
justifying reduced chemical intervention in genuinely low-risk dogs while ensuring robust
protection for those at higher risk.
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Exploring Supportive and Alternative Strategies: While conventional chemical
preventatives are the only FDA-approved methods for heartworm prevention, a holistic
approach also considers adjunctive and potentially alternative strategies, with a clear
understanding of their current evidence base:

Mosquito Control and Avoidance: This is a primary non-pharmaceutical
strategy. It involves eliminating mosquito breeding sites (e.g., emptying standing
water in yards), avoiding outdoor activities during peak mosquito hours (dawn
and dusk), using screens on windows and doors, and considering mosquito
netting for outdoor resting areas.

Natural Repellents: Some natural substances like neem oil and CedarCide may
offer some mosquito repellency, but their efficacy in preventing heartworm
transmission is not scientifically proven, and they are not endorsed as standalone
preventatives by veterinary organizations or most holistic veterinarians for this
purpose. Other natural repellents like apple cider vinegar or coconut oil are
sometimes mentioned for general mosquito deterrence, but their role in
heartworm prevention is highly questionable.

Herbal Protocols: A notable retrospective study by Dr. Cynthia Lankenau
explored the use of Wormwood (Artemesia absinthium) and Black Walnut
(Juglans nigra) for heartworm prevention in a group of 20 dogs over 15 years,
and in a larger practice population, in a region with low to moderate heartworm
prevalence. The study reported no dogs on the protocol testing positive for
heartworm and no adverse side effects. While these findings are intriguing and
suggest a potential avenue for non-chemical prevention, this approach is not
FDA-approved and its efficacy has not been validated in large-scale, controlled
studies across diverse geographical regions. It represents an alternative that
some owners might explore in consultation with a holistically-minded
veterinarian, fully aware of the current evidence limitations compared to
conventional preventatives.

Supporting Overall Health: Maintaining a strong immune system through
optimal nutrition (e.g., whole foods, probiotics if using ivermectin-based
preventatives due to their slight antibiotic properties) and stress reduction is a
foundational holistic principle that supports overall resilience, though it is not a
direct heartworm preventative.

The ethical consideration of "low risk is not no risk" is particularly poignant with
heartworm disease. While the Just Behaving philosophy champions minimizing
chemical inputs, the potentially fatal nature of heartworm disease necessitates an
extremely cautious and well-informed approach to any deviation from proven
preventative measures. An individualized strategy must meticulously weigh the specific,
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quantifiable risk of heartworm infection against the potential burdens of chronic
chemical exposure. The Just Behaving philosophy's general tenets would logically lead
to questioning routine year-round chemical heartworm prevention for every dog.
However, the severity of the disease may make this the area where the ideal of minimal
chemical intervention faces its most significant challenge against conventional wisdom
and the dire consequences of infection. The statement in the "Just Behaving: Raising a
Balanced Golden Retriever" guide that puppies are introduced to heartworm prevention
"as recommended by veterinarians" could imply adherence to conventional guidelines
for this specific disease, or it could mean seeking a veterinarian who will undertake a
rigorous, individualized risk assessment and is open to discussing all available
strategies, including the timing and duration of chemical prevention. The evolving
landscape of heartworm resistance to some macrocyclic lactones and the shifting
patterns of mosquito populations due to environmental and climatic changes further
complicate risk assessment, demanding a dynamic and adaptable prevention plan.

Table 3: Heartworm Prevention Strategies: Conventional vs. "Just Behaving"
Aligned Approaches

Strategy Conventional Just Key Alternative/Supporti

Componen | Approach Behaving Chemicals & | ve Measures

t (AHS/CAPC Aligned Concerns (Holistic Emphasis)
General Approach |(Convention
Recommendation al)

s)

Chemical |Year-round Based on Ivermectin, Diligent mosquito

Prophylaxi | administration of | rigorous Milbemycin control/avoidance.

s macrocyclic individual Oxime, Exploration of herbal
lactones (oral, risk Selamectin, protocols (e.g.,
topical, or assessment | Moxidectin. Wormwood/Black
injectable) for all (geographic, | Concerns: Walnut ) with full
dogs. lifestyle, chronic awareness of current

mosquito chemical evidence limitations.
exposure). |load, Supporting host
Seasonal or | neurotoxicity |immunity through
reduced (MDR1 diet/stress
frequency sensitivity, management.
considered | overdose),

for very low- | potential long-

risk dogs. term effects,
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Canine Vaccination: An Individualized, Immunity-Focused Strategy

Vaccination is a cornerstone of preventive veterinary medicine, aimed at protecting dogs
from infectious diseases. The Just Behaving philosophy approaches vaccination with an
emphasis on individualized protocols, minimizing unnecessary "vaccine load," and
making decisions based on scientific understanding of immunity and risk.

Core vs. Non-Core Vaccines: Current Guidelines (AAHA/AVMA/WSAVA) and the
Just Behaving Stance

Veterinary guidelines typically categorize vaccines as "core" or "non-core" to help tailor
protocols.

Definitions and Rationale:

o Core Vaccines: These are recommended for ALL dogs, irrespective of lifestyle
or geographic location, unless there is a specific medical contraindication. They
protect against diseases that are severe, potentially fatal, widely distributed,
and/or have zoonotic potential. The universally recognized core vaccines for
dogs are Canine Distemper Virus (CDV), Canine Parvovirus (CPV-2), Canine
Adenovirus-2 (CAV-2, which provides cross-protection against CAV-1, infectious
canine hepatitis), and Rabies virus.

« Non-Core Vaccines: These are recommended only for dogs whose lifestyle,
geographic location, or specific circumstances place them at risk of contracting
particular diseases. Examples include vaccines for Bordetella bronchiseptica (a
component of "kennel cough"), Leptospira species, Borrelia burgdorferi (Lyme
disease), and Canine Influenza Virus (CIV). Decisions about non-core vaccines
require an individualized risk-benefit assessment.

The Just Behaving Puppy Vaccination Plan: The "Just Behaving: Raising a Balanced
Golden Retriever" guide outlines a specific core vaccination schedule for puppies they
breed. This plan includes:

o First DHP/DHPP (Distemper, Hepatitis/Adenovirus, Parvovirus, Parainfluenza)
vaccine at 6 weeks of age.
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o Second DHP/DHPP booster at 9 weeks of age.

« Final DHP/DHPP booster and the first Rabies vaccine (as required by local law)
at 12 weeks of age.

e The guide also mentions "Additional boosters as recommended by your
veterinarian" at 16 weeks of age..

This puppy protocol appears to blend conventional timing for early core vaccinations
with an element of veterinary discretion for later puppy boosters. While the initial series
starts at a conventional age (6 weeks), which is common for breeders aiming to provide
protection as maternal antibodies wane, the overarching Just Behaving philosophy of
minimizing chemical load and individualizing care suggests that their approach to
vaccinations beyond this initial puppy series would likely involve more critical scrutiny.
This might include incorporating titer testing to assess actual immunity before
administering adult boosters and making risk-based decisions for non-core vaccines,
rather than adhering to blanket adult booster schedules. The phrase "as recommended
by your veterinarian" is pivotal, as it allows for collaboration with a veterinarian who
aligns with these more cautious and individualized principles.

While major veterinary organizations like AAHA, AVMA, and WSAVA designate core
vaccines as essential for all dogs due to disease severity and prevalence, a deep
interpretation of the Just Behaving philosophy might still lead to questioning the
frequency of revaccination for these core vaccines in healthy adult dogs with low
exposure risk. The emphasis would likely shift towards using antibody titer testing as the
primary guide for revaccination decisions, even for core vaccines, once initial immunity
is established. The "core" designation addresses which diseases to protect against
initially, but the Just Behaving ethos would scrutinize how often even these core
vaccines are re-administered throughout a dog's life, aiming to avoid what might be
considered an "unnecessary chemical load" if protective immunity is already present.

Just Behaving Philosophy on Vaccination

The Just Behaving approach to vaccination is guided by principles of minimizing
unnecessary interventions, understanding the science of immunity, and being acutely
aware of potential adverse effects.

Minimizing Over-Vaccination and "Vaccine Load": A central tenet of holistic
veterinary medicine, which aligns with the Just Behaving philosophy, is the concern
about over-vaccination and the cumulative "vaccine load" on an animal's system. This
perspective challenges the traditional notion that more frequent vaccination invariably
equates to better protection. Instead, it emphasizes that each vaccine administration is
a medical intervention with potential risks and should only be performed when genuinely
necessary. The goal is to avoid stressing the immune system unnecessarily and to
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reduce exposure to vaccine components like adjuvants, preservatives (e.g.,
thimerosal/mercury compounds, formaldehyde), and residual cellular debris or
antibiotics that can be part of vaccine formulations.

Understanding Duration of Immunity (DOI) for Core Vaccines: Scientific research,
notably by experts like Dr. Ronald D. Schultz, has demonstrated that the duration of
immunity (DOI) conferred by core modified-live virus (MLV) vaccines (CDV, CPV-2,
CAV-2) is significantly longer than traditionally assumed. Following the initial puppy
series and a booster around one year of age, immunity for these diseases often lasts for
many years, potentially for the lifetime of the dog - commonly cited as 5-7 years or
more. The DOI for rabies vaccines is typically dictated by local laws and product
licensing, often being 1 or 3 years. This evidence challenges the scientific basis for
routine annual or even triennial revaccination for all core vaccines in all adult dogs
without individual assessment of immune status. There appears to be a disconnect
between this established knowledge of long DOI and the continued practice of frequent
revaccination in some conventional settings, suggesting that factors beyond pure
immunological science, such as historical practice, economic incentives, or owner
expectations, may influence protocols. The Just Behaving approach would aim to bridge
this gap by prioritizing evidence-based minimal intervention.

The Role of Antibody Titer Testing and Nomographs: These diagnostic tools are
pivotal for implementing an individualized, immunity-focused vaccination strategy:

« Antibody Titer Testing: Titer tests measure the level of circulating antibodies
against specific diseases (primarily CDV, CPV-2, and CAV-2) in a dog's blood. A
positive titer generally indicates the presence of immunological memory and
protective immunity, suggesting that revaccination for that specific antigen may
not be necessary at that time. Guidelines from WSAVA support the use of
antibody testing to help determine the DOI of core vaccines and to avoid
unnecessary boosters. AAHA guidelines also acknowledge the utility of titer
testing for monitoring immunity. While the AVMA expresses some caution, noting
that the correlation between a specific titer level and definitive protection is not
established for all antigens in all situations, they do recognize its use in certain
circumstances. For a "Just Behaving" approach, titer testing is a key tool to truly
individualize vaccination decisions for adult dogs.

« Nomographs: These are used primarily for puppies. A nomograph, based on the
mother's (dam's) antibody titers, estimates the rate at which maternally derived
antibodies (MDAs) will decline in her puppies. MDAs, while protective initially, can
interfere with the puppy's ability to respond effectively to vaccination. By
predicting the "window of susceptibility" when MDAs are low enough not to block
the vaccine but before the puppy is fully vulnerable, nomographs can help
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optimize the timing of the first vaccinations. This can potentially lead to more
effective immunization with fewer vaccine doses in the puppy series and reduce
the period of MDA interference.

The Just Behaving philosophy, supported by holistic veterinary viewpoints and aspects
of mainstream guidelines (especially regarding non-core vaccines and the utility of titer
testing), strongly advocates for moving beyond broad risk factors like breed or location
to consider the dog's unique immune status (via titers) and any history of adverse
vaccine reactions. This represents a more profound level of individualization than simply
categorizing risk based on general lifestyle.

Concerns about Vaccine Adverse Events (Short-Term and Long-Term
"Vaccinosis"): All vaccines carry some risk of adverse events. Short-term reactions are
relatively common and usually mild, such as lethargy, fever, soreness at the injection
site, or transient Gl upset. More severe acute reactions, like allergic reactions (urticaria,
facial swelling) and anaphylaxis (which can be life-threatening, though rare), can also
occur. Studies indicate adverse event rates vary, with one large study reporting 38.2
events per 10,000 dogs, and a Japanese study reporting 62.7 per 10,000 vaccinated
dogs. Risk factors for acute reactions include small breed size and the administration of
multiple vaccines simultaneously.

Beyond acute reactions, holistic veterinary perspectives raise significant concerns about
"vaccinosis" - a term used to describe a range of chronic health issues purportedly
triggered or exacerbated by vaccination, particularly over-vaccination. These may
include autoimmune diseases (such as immune-mediated hemolytic anemia (IMHA) or
autoimmune thyroiditis), chronic allergies, inflammatory bowel disease, and other
chronic inflammatory conditions. While establishing direct causality for such chronic
conditions can be challenging from a conventional scientific standpoint, some studies
have shown a temporal association between recent vaccination and an increased risk of
diagnosing conditions like IMHA and immune-mediated thrombocytopenia in dogs. The
concept of vaccinosis, whether universally accepted by mainstream veterinary medicine
or not, is a central tenet in the holistic critique of intensive vaccination schedules and
strongly fuels the drive to vaccinate less frequently and more judiciously. Adverse
events for veterinary biologics in the US can be reported to the USDA APHIS Center for
Veterinary Biologics (CVB).

Holistic Veterinary Perspectives on Vaccination Protocols: Holistic veterinarians
often advocate for significantly modified vaccination protocols compared to conventional
schedules. These may include:

o Delaying the start of puppy vaccinations (e.g., until 12 weeks or older, as
suggested by Dr. Dobias, or even 22 weeks by some practitioners).
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« Using single-antigen vaccines instead of combination (multivalent) vaccines
where possible, to reduce the immunological challenge at any one time.

« Administering a minimal puppy series, followed by a titer test 2-4 weeks after the
final puppy dose to confirm seroconversion.

o For adult dogs, relying primarily on titer testing to determine the need for
revaccination for core diseases, rather than adhering to fixed triennial (or more
frequent) booster intervals.

« Administering non-core vaccines only after a rigorous individual risk assessment
clearly indicates a genuine and significant threat of exposure and disease.

The overarching goal of such holistic protocols is to provide adequate protection against
clinically significant diseases while minimizing the potential for adverse events and the
overall "vaccine load" on the dog's system throughout its life.

Table 4: Canine Vaccination: Core/Non-Core, "Just Behaving" Considerations

Vaccine Type | Conventional Known Just Just
Guideline Minimum DOI | Behaving/Holist | Behaving
Summary (Puppy |(Core ic Vet Concerns | Aligned
Series, Adult Vaccines) / Strategy
Boosters - General
AAHA/AVMA/WSAV | Expectation
A) (Non-Core)
CORE: Puppy series (e.g., |CDV, CPV, Over- Minimal
Distemper starting 6-8 wks, CAV: Many vaccination, puppy
(CDV), every 2-4 wks until | years, often 5- | "vaccine load," |series
Parvovirus 16 wks or older). 7+ years, potential for (possibly
(CPV-2), Booster at 1 yr, then | potentially adverse events | timed with
Adenovirus-2 | every 3 yrs or lifelong after 1 | (acute & nomograph
(CAV-2) longer. yr booster. "vaccinosis"), ), confirm
unnecessary immunity
boosters if with titer
immunity post-puppy
persists. series.
Booster at 1
year if
needed
based on

© 2025 Just Behaving (Dan Roach). All rights reserved.

Page | 32



titer or as
precaution.
Thereatfter,
use titers
(e.g., every
3 years or
as
indicated) to
determine
need for
revaccinatio
n.

CORE: Initial dose (e.g., 12- | 1 or 3 years Legally Comply with
Rabies 16 wks), booster at | (legally mandated, local legal
1 yr, then every 1 or | mandated/labe | limiting flexibility. | requirement
3 yrs per local law ). Some Concerns about |s. Consider
and product label. holistic vets adjuvants and single
argue actual potential antigen
DOl is longer. |adverse events. |vaccine if
available.
Support
detoxificatio
n post-
vaccination.
Advocate
for 3-year
products
where legal.
NON-CORE: |Recommended for | Generally Necessity for all | Strict risk
Bordetella dogs at risk considered 1 "at-risk" dogs assessment
bronchisepti | (boarding, daycare, |year or less. questioned if . Vaccinate
ca/ Canine |shows). Initial series exposure is only if high,
Parainfluenz | (puppy/adult), then infrequent or unavoidable
a Virus annually or semi- immunity can be |exposure.
(CPiV) annually based on naturally Consider
risk/product. acquired. intranasal
Vaccine load. for local
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Intranasal often

immunity if

preferred. vaccination
is chosen.
Support
overall
respiratory
health.
NON-CORE: |Recommended for |Approximately |High rate of Rigorous
Leptospira dogs at risk 1 year. adverse risk
spp- (exposure to reactions assessment
contaminated water, reported for (true
wildlife, endemic some older exposure
areas). Initial series bacterins. risk). If
(2 doses), then Questionable vaccinating,
annual booster. 4- cross-protection | use 4-
serovar vaccines against all serovar
preferred. serovars. product.
Chemical load. |Avoid
standing
water.
Support
kidney/liver
health.
NON-CORE: |Recommended for | Approximately |Efficacy Stringent
Borrelia dogs in or traveling |1 year. questioned by tick control
burgdorferi |to endemic areas some, may not |is primary
(Lyme with tick exposure. prevent prevention.
Disease) Initial series (2 infection, only Vaccinate
doses), then annual clinical signs. only if very
booster. Potential for high,
adverse unavoidable
reactions. tick
exposure in
highly
endemic
area. Titer
testing for
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exposure
may be
considered.

The Cumulative Chemical Burden: A Just Behaving Priority

A cornerstone of the Just Behaving philosophy is the profound concern for the
cumulative chemical burden that modern dogs are subjected to throughout their lives.
This burden arises from a multitude of sources, extending beyond just pharmaceuticals
to include dietary components and environmental toxicants. Understanding these
sources and the potential for their combined effects to impact long-term health is critical
for making informed decisions aligned with minimizing unnecessary chemical load.

Identifying Sources of Chemical Exposure in Dogs

Dogs are exposed to a complex array of chemicals daily through various routes,
including ingestion, inhalation, and dermal absorption.

Pharmaceuticals: This category represents intentional chemical exposures, often
administered regularly over long periods.

o Flea and Tick Products: As detailed previously, these include isoxazolines
(afoxolaner, fluralaner), phenylpyrazoles (fipronil), neonicotinoids (imidacloprid),
pyrethroids (permethrin, flumethrin), and insect growth regulators (methoprene,
lufenuron). Many of these act as neurotoxins.

« Dewormers: Anthelmintics such as benzimidazoles (fenbendazole), pyrantel
pamoate, macrocyclic lactones (ivermectin, milbemycin oxime), and praziquantel
are used for intestinal parasites.

« Heartworm Preventatives: Primarily macrocyclic lactones, administered
monthly or via longer-acting injections.

« Vaccines: While life-saving, vaccines also introduce chemical substances,
including adjuvants (to stimulate immune response), preservatives (e.qg.,
thimerosal which contains mercury, formaldehyde), residual antibiotics, and
components from the culture media.

o Other Medications: Antibiotics, anti-inflammatory drugs (NSAIDs,
corticosteroids), anti-cancer drugs, and medications for chronic conditions all
contribute to the pharmaceutical load.

« PFAS in Products: Some pesticides, including certain flea/tick products like
Frontline Plus and Seresto collars, have been found to contain per- and
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polyfluoroalkyl substances (PFAS), known as "forever chemicals," which have
their own set of health concerns.

Diet-Related Exposures: The food a dog consumes daily can be a significant source of
unintentional chemical intake, particularly with highly processed commercial diets.

Contaminants in Processed Kibble:

o Rendered Ingredients: Low-quality kibbles may utilize rendered animal
byproducts, which can include "4-D" meats (dead, dying, diseased, or
disabled animals). The high-temperature rendering process, while
intended to sterilize, can lead to the formation of exotoxins from bacterial
breakdown. Furthermore, residues of drugs like pentobarbital (used for
euthanasia) can survive rendering and persist in the final product.

o Pesticides and Herbicides: Grains (corn, wheat, rice) and legumes (soy,
peas) commonly used as carbohydrate sources and fillers in kibble are
often grown with pesticides (e.g., organophosphates) and herbicides (e.g.,
glyphosate, the active ingredient in Roundup). Residues of these
chemicals can remain in the final food product. Studies have shown
detectable levels of glyphosate in various pet foods, with grain-free kibbles
sometimes showing higher levels, while raw-fed dogs showed virtually
none.

Mycotoxins: Molds can grow on grains and seeds used in pet food, both pre-
and post-harvest, producing toxic metabolites called mycotoxins. Common
mycotoxins include aflatoxins (highly toxic, carcinogenic, can cause liver
damage), deoxynivalenol (DON or vomitoxin), fumonisins (linked to organ
damage), ochratoxin A (nephrotoxic, carcinogenic), and zearalenone (estrogenic
effects, reproductive issues). These toxins are often heat-stable and can survive
food processing.

Heavy Metals: Trace elements like arsenic, lead, mercury, and cadmium are
naturally present in the environment but can be concentrated due to pollution and
industrial activities. They can contaminate food ingredients and water sources,
accumulating in the body over time and potentially causing neurological, renal,
and other organ damage.

Artificial Additives: Processed pet foods often contain a range of artificial
additives to enhance palatability, appearance, and shelf-life. These include:

o Chemical Preservatives: Butylated hydroxyanisole (BHA), butylated
hydroxytoluene (BHT), ethoxyquin, and tertiary butylhydroquinone (TBHQ)
are used to prevent fat rancidity. BHA and BHT have been linked to tumor
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promotion and endocrine disruption. Ethoxyquin (also used as a pesticide)
has raised concerns about DNA damage. TBHQ has been linked to pre-
cancerous stomach tumors and DNA damage in some studies.

o Artificial Colors and Flavors: While making food visually appealing to
owners, these offer no nutritional benefit to dogs and some have been
associated with hyperactivity or other biochemical effects.

o Nitrites and Nitrates: Used as preservatives in prepared meats, high
doses of sodium nitrite can lead to a serious blood disorder
(methemoglobinemia) and have been associated with cancer when
combined with certain vitamins.

Food Packaging Contaminants: Chemicals from food packaging can leach into
the food itself. Bisphenol A (BPA) from the linings of some food cans and
phthalates from plastics are common examples. Both are known endocrine
disruptors.

Environmental Toxins: The dog's living environment - both indoor and outdoor - is
replete with potential chemical exposures.

Lawn and Garden Chemicals: Herbicides like glyphosate and 2,4-D, and
pesticides such as organophosphates, pyrethrins, and carbamates, are widely
used on residential lawns, public parks, and golf courses. Dogs can be exposed
through direct contact (walking, playing, lying on treated grass), inhalation of
spray drift, or ingestion by licking paws or eating treated grass.

Household Cleaning Products: Many conventional cleaners contain harsh
chemicals like bleach, ammonia, chlorine, phenols, and formaldehyde. Air
fresheners, fabric softeners, and scented candles often release volatile organic
compounds (VOCs) and phthalates. Exposure occurs through inhalation, dermal
contact with residues on surfaces, or ingestion from licking cleaned areas.

Plastics: Plastic is ubiquitous in pet products, including toys, food and water
bowls, and bedding. These can leach chemicals like phthalates (used to soften
plastics) and BPA, especially when chewed, heated, or aged.

Air and Water Quality:

o Indoor Air Pollution: Sources include off-gassing from furniture, carpets
(formaldehyde, flame retardants), paints, building materials, and the
aforementioned cleaning products and air fresheners.

o Outdoor Air Pollution: Smog, industrial emissions, and wildfire smoke
contribute to particulate matter and gaseous pollutants that pets inhale.
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o Water Contaminants: Tap water can contain chlorine, fluoride, heavy
metals, pesticide runoff, and pharmaceutical residues, depending on the
source and treatment.

o Persistent Organic Pollutants (POPs): This category includes chemicals like
dioxins, polychlorinated biphenyls (PCBs), and polybrominated diphenyl ethers
(PBDEs - flame retardants). These are highly persistent in the environment, resist
degradation, and bioaccumulate in fatty tissues. House dust is a significant
reservoir for POPs, and pets (especially cats, but also dogs through grooming
and floor contact) can ingest contaminated dust.

Many of these chemical exposures are inconspicuous and accrue over time. While a
single, low-level exposure to one specific chemical might be considered "safe" by
current regulatory standards, the Just Behaving philosophy is deeply concerned with the
total body burden resulting from simultaneous and sequential exposures to a multitude
of chemicals from these diverse sources throughout a dog's lifetime. Even if individual
pharmaceuticals, food additives, or environmental contaminants meet regulatory safety
thresholds on their own, the critical question from this perspective is about the safety
and long-term health implications of the combined chemical cocktail that dogs
encounter daily.

The modern canine lives in an environment characterized by an unprecedented array
and concentration of synthetic chemicals compared to their evolutionary history or even
dogs from just a few generations ago. This heightened exposure is evident in processed
foods laden with additives and contaminants, the pervasive use of household and lawn
chemicals, and the increased frequency of pharmaceutical interventions. Studies have
found that companion animals can carry significant levels of industrial chemicals in their
bodies, sometimes at concentrations higher than those typically found in humans,
underscoring the reality of this chemical burden and the relevance of philosophies
aiming to mitigate it.

Understanding Synergistic Toxicity and Long-Term Health Implications

The concern about chemical load is amplified by the scientific understanding that
chemicals do not always act in isolation within the body.

The Concept of Synergistic Toxicity ("Mixture Effects"): Traditional toxicology often
assesses the risk of chemicals one at a time. However, in reality, animals (and humans)
are exposed to complex mixtures of chemicals. The concept of synergistic toxicity, or
"mixture effects," posits that exposure to multiple chemicals simultaneously, even if
each chemical is present at a level considered individually safe (e.g., below its No
Observed Adverse Effect Level, or NOAEL), can lead to a combined toxic effect that is
greater than what would be predicted by simply adding their individual effects. This
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means that the "safe" level for a single chemical may not be safe when it's part of a
mixture.

The principle of Dose Addition (DA) is often used to conceptualize these interactions.
DA suggests that components in a mixture contribute to the overall effect in proportion
to their individual dose and potency, even if each is below its individual effect threshold.
Experimental studies have validated this, showing significant toxic effects from mixtures
of pollutants even when each component was at or below its established environmental
quality standard or NOAEL. For example, a study published in 1957 documented a 10-
fold synergistic effect in rats and a 50-fold synergistic effect in dogs for the acute toxicity
of the pesticides EPN and malathion when administered simultaneously. This highlights
that single-chemical risk assessments are often insufficient to protect against the risks
posed by real-world chemical mixtures. Regulatory frameworks are slowly beginning to
acknowledge this, with some mandates to consider "cumulative and synergistic effects,"
but comprehensive implementation remains a challenge.

Potential Long-Term Health Impacts: The chronic, cumulative exposure to a multitude
of chemicals, potentially acting synergistically, is implicated in a range of long-term
health problems in dogs:

« Endocrine Disruption: A significant number of environmental chemicals,
including many pesticides (e.g., fipronil, permethrin), plasticizers (e.g., BPA,
phthalates), flame retardants (e.g., PBDEs), industrial chemicals (e.g., PCBs),
and PFAS, are known or suspected endocrine-disrupting chemicals (EDCs).
EDCs can interfere with the body's hormonal systems by mimicking or blocking
natural hormones, or altering hormone production, transport, or metabolism. This
disruption can lead to thyroid disorders (hypo- or hyperthyroidism), reproductive
problems (e.g., decreased sperm quality, testicular dysgenesis, uterine issues),
metabolic diseases (e.g., diabetes, obesity), and an increased risk of hormone-
sensitive cancers.

e Immune Dysfunction and Autoimmunity: The immune system is a sensitive
target for chemical toxicants. PFAS, for instance, have been shown to harm
immune function and weaken antibody responses to vaccinations. Chronic
exposure to various chemicals can impair immune surveillance (the body's ability
to detect and eliminate cancerous cells or pathogens) and may trigger or
exacerbate autoimmune diseases, where the immune system mistakenly attacks
the body's own tissues. Conditions like immune-mediated hemolytic anemia
(IMHA), immune-mediated thrombocytopenia, and autoimmune thyroiditis have
been anecdotally and, in some studies, temporally linked to vaccinations or other
chemical exposures in susceptible individuals.
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o Gut Microbiome Disruption and Associated Diseases: The gut microbiome is
increasingly recognized as a critical organ influencing overall health, immunity,
and even behavior. Many environmental contaminants, including microplastics,
EDCs, herbicides (like glyphosate), and heavy metals, have been shown to
cause gut dysbiosis (an imbalance in the gut microbial community). This
dysbiosis can lead to increased intestinal permeability ("leaky gut"), chronic
inflammation, impaired nutrient absorption, and an altered immune response
within the gut. These disruptions are linked to the development or exacerbation
of conditions like Inflammatory Bowel Disease (IBD), food sensitivities, allergies,
and potentially even broader systemic illnesses due to the gut-systemic
connection (e.g., gut-brain axis, gut-skin axis).

e Chronic Inflammatory Diseases and Organ Damage: Many chemical toxicants
induce oxidative stress and chronic inflammation as underlying mechanisms of
damage. This can contribute to a wide array of chronic diseases affecting various
organ systems, including the liver, kidneys, and cardiovascular system. For
instance, mycotoxins are known for their liver and kidney toxicity, and heavy
metals can cause multi-organ damage.

o Cancer: Exposure to certain environmental chemicals is a recognized risk factor
for cancer in dogs. Lawn chemicals, in particular, have been studied for their
association with canine cancers such as lymphoma and transitional cell
carcinoma (bladder cancer). Many EDCs and POPs are also classified as known
or suspected carcinogens. The mechanisms can involve direct DNA damage
(genotoxicity), epigenetic modifications, promotion of cell proliferation, or
impairment of immune surveillance.

The Just Behaving philosophy, by advocating for a reduction in the total chemical
burden, aims to mitigate these potential long-term health risks, fostering a state of
greater physiological balance and resilience in dogs. This involves making conscious
choices about pharmaceuticals, diet, and the home environment to support the body's
natural detoxification pathways and minimize the introduction of unnecessary toxicants.

Strategies for Minimizing Chemical Load and Supporting Detoxification

Aligning with the Just Behaving philosophy involves proactive strategies to reduce a
dog's exposure to harmful chemicals and support its natural detoxification processes.

1. Dietary Choices to Reduce Chemical Intake: Diet is a primary route of chronic
chemical exposure, and conscious food choices can significantly reduce this burden.

o Prioritize Fresh, Whole Foods: Opting for fresh, whole-food diets (e.g.,
appropriately balanced home-cooked or commercial raw diets) over highly
processed Kibble can reduce intake of artificial additives, preservatives, and
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contaminants often found in the latter. Processed kibble may contain byproducts
from rendering plants, high levels of carbohydrates from crops potentially treated
with pesticides and herbicides, and various chemical preservatives and artificial
colors/flavors.

Source Quality Ingredients: If feeding commercial food, choose brands that
use high-quality, identifiable protein sources (preferably grass-fed or organic
where possible to minimize antibiotic and hormone residues) and avoid those
with vague "meat meal" or "byproduct meal" listings, artificial preservatives (BHA,
BHT, ethoxyquin), artificial colors, and excessive fillers.

Minimize Contaminants: Be aware of potential contaminants like mycotoxins in
grains, heavy metals, and pesticide residues. Choosing organic ingredients when
feasible can help reduce pesticide exposure.

Filtered Water: Provide filtered water to reduce exposure to potential
contaminants in tap water, such as chlorine, fluoride, heavy metals, and pesticide
runoff.

Creating a Safer Home Environment: The immediate living environment is a
significant source of chemical exposure.

Non-Toxic Cleaning and Household Products: Switch to non-toxic,
biodegradable cleaning products. Avoid synthetic air fresheners, scented candles
with artificial fragrances, and harsh chemical cleaners containing bleach,
ammonia, or formaldehyde. Opt for natural alternatives or products specifically
formulated to be pet-safe.

Improve Air Quality: Ensure good ventilation in the home. Use air purifiers with
HEPA filters to reduce indoor airborne pollutants, dust, and allergens. Avoid
smoking indoors.

Safe Lawn and Garden Care: Eliminate the use of synthetic pesticides,
herbicides, and fertilizers in your yard. Opt for organic lawn care methods or
natural pest control solutions. When walking dogs in public areas, be mindful of
recently treated lawns.

Minimize Plastic Use: Choose pet toys, food and water bowls, and bedding
made from safer, non-toxic materials like stainless steel, ceramic, glass, natural
rubber, or organic cotton, rather than plastics that can leach BPA and
phthalates.

3. Choosing Safer Pet Products:
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Grooming Supplies: Select shampoos, conditioners, and other grooming
products that are free from harsh chemicals, artificial fragrances, sulfates, and
parabens. Natural or organic options are preferable.

Flea, Tick, and Parasite Control: As discussed extensively, adopt an IPM
approach, prioritizing non-chemical methods and using chemical parasiticides
only when necessary based on a thorough risk assessment. If chemicals are
used, opt for the least toxic effective option with the shortest duration of action
required.

Bedding and Toys: Choose bedding made from natural fibers (organic cotton,
hemp) and toys made from durable, non-toxic materials. Wash bedding and toys
regularly using pet-safe detergents and avoid fabric softeners.

Supporting the Dog's Natural Detoxification Pathways: While minimizing exposure
is key, supporting the body's innate ability to process and eliminate toxins is also
important.

Optimal Nutrition: A nutrient-dense, species-appropriate diet provides the
building blocks for healthy liver and kidney function - the primary detoxification
organs.

Hydration: Adequate intake of clean, filtered water is essential for flushing toxins
through the kidneys.

Gut Health: A healthy gut microbiome plays a role in detoxification. Supporting
gut health with prebiotics, probiotics, and a whole-food diet can be beneficial.

Regular Exercise: Promotes circulation and elimination.

Specific Detoxifying Foods/Supplements (with veterinary guidance): Some
holistic approaches may incorporate foods or supplements thought to support
detoxification, such as certain cruciferous vegetables (e.g., broccoli sprouts),
herbs like milk thistle (for liver support), or chlorella (which may bind to heavy
metals and other toxins). However, these should be used judiciously and ideally
under the guidance of a veterinarian knowledgeable in nutrition and herbal
medicine. Fluid therapy can also be used in veterinary settings to support
detoxification in cases of acute or chronic overload.

By implementing these multifaceted strategies, dog owners can significantly reduce
their pets' cumulative chemical burden, thereby supporting their long-term health and
well-being in alignment with the proactive, prevention-first principles of the "Just
Behaving" philosophy.

Individualized Preventive Healthcare: The Just Behaving Blueprint

© 2025 Just Behaving (Dan Roach). All rights reserved. Page | 42



The Just Behaving philosophy culminates in a call for highly individualized preventive
healthcare plans for dogs. This approach moves beyond standardized protocols,
instead tailoring interventions - or the decision not to intervene - to the unique needs
and risks of each animal. It requires a collaborative effort between an informed owner
and a veterinarian who is open to critical evaluation and holistic principles.

The Imperative of Comprehensive Individual Risk Assessment

At the heart of individualized preventive care is a thorough health risk assessment. This
is not a one-time event but an ongoing process that considers a multitude of interacting
factors.

Breed and Genetics: Certain breeds have well-documented predispositions to
specific diseases (e.g., cancer in Golden Retrievers , joint issues in large breeds,
MDR1 gene mutation affecting drug sensitivity in herding breeds ). Genetic
screening can further inform risk.

Age and Life Stage: A puppy's needs (maternal antibody interference,
developmental considerations for parasite control and vaccination) differ vastly
from those of an adult or senior dog (age-related disease screening, adjustments
for declining organ function).

Geographic Location and Environment: Prevalence of specific parasites
(fleas, ticks, heartworm, intestinal worms), vector-borne diseases (Lyme,
Ehrlichia), and environmental toxins (pesticide use in the area, air/water quality)
varies dramatically by region and even microclimate.

Lifestyle: A dog's daily activities significantly impact exposure risk. Factors
include time spent outdoors, types of environments frequented (e.g., wooded
areas, dog parks, urban vs. rural), travel history, contact with other animals
(including wildlife), and diet (e.g., raw food risks vs. processed food
contaminants).

Diet and Nutrition: As previously discussed, diet plays a crucial role in gut
health, immune function, and overall resilience, influencing susceptibility to
disease and the need for interventions.

Existing Health Conditions: Pre-existing illnesses (e.g., liver or kidney disease,
autoimmune conditions, allergies, cancer) can alter a dog's ability to tolerate
certain medications or vaccines and may necessitate modified preventive care
plans.

Previous Parasite Infections/Infestations and Vaccine History/Reactions: A
history of recurrent parasite problems or adverse reactions to specific
pharmaceuticals or vaccines is critical information for tailoring future strategies.
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This comprehensive assessment allows for the creation of truly personalized plans,
moving away from a "one-size-fits-all" mentality. The Just Behaving approach
champions this level of detail because it directly informs decisions about the necessity,
type, and frequency of interventions like parasite control and vaccination, ultimately
aiming to provide optimal protection with minimal chemical load. This detailed
understanding of an individual dog's context is what allows for the "artful" application of
scientific knowledge in preventive medicine.

Tools and Frameworks for Tailoring Prevention

Several tools and frameworks can aid veterinarians and owners in conducting risk
assessments and developing tailored preventive plans:

Lifestyle Risk Assessment Questionnaires: Standardized questionnaires can
help gather detailed information about a dog's environment, activities, and
potential exposures. These forms often cover travel, outdoor access, contact with
other animals, diet, and previous health issues. Boehringer Ingelheim's
"Parassess" tool is an example of a digital risk checker that analyzes factors like
sex, age, location, and behavior to offer a personal risk assessment for common
parasites, which can then be discussed with a veterinarian. Holistic veterinarian
intake forms are often even more detailed, inquiring about subtle physical signs,
emotional well-being, and environmental preferences to build a complete picture
of the animal.

Parasite Prevalence Maps and Geographic Information Systems (GIS):
Resources like the CAPC Parasite Prevalence Maps provide valuable data on
the local incidence of heartworm, Lyme disease, ehrlichiosis, anaplasmosis, and
intestinal parasites. GIS technology can store and analyze demographic
information, etiological factors, and disease prevalence records on a
geographical basis, enabling spatial analysis, risk mapping, and even prediction
of disease spread. These tools help veterinarians and owners understand
regional risks and make more informed decisions about the necessity of specific
preventatives (e.g., year-round heartworm prevention in highly endemic areas vs.
seasonal or targeted approaches in low-risk zones).

Diagnostic Testing for Individualized Decisions:

o Fecal Examinations (including antigen tests): Regular fecal testing
(e.g., 1-4 times per year depending on risk) helps determine the actual
presence of intestinal parasites, guiding targeted deworming rather than
routine prophylactic treatment.

o Antibody Titer Testing (for vaccines): As discussed, titers can assess a
dog's existing immunity to core viral diseases (CDV, CPV, CAV), helping to
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avoid unnecessary booster vaccinations if protective antibody levels are
present.

o Nomographs (for puppy vaccinations): Can help tailor puppy
vaccination schedules based on maternal antibody levels to optimize
timing and efficacy.

o Decision-Tree Models (Emerging): While not yet widely implemented for
routine canine parasite control in the provided research, decision-tree models
based on machine learning are being explored in veterinary medicine for risk
prediction in other areas (e.g., predicting heart failure in dogs with MMVD ). Such
models, if developed for parasite risk using factors like age, location, lifestyle,
and co-infections , could offer a more sophisticated, data-driven approach to
tailoring control strategies in the future.

The effective use of these tools requires a shift in the veterinarian-client dynamic
towards a more collaborative partnership. This involves open communication, shared
decision-making, and a mutual commitment to the dog's long-term well-being.

The Role of Shared Decision-Making and Client Communication

The Just Behaving philosophy, with its emphasis on owner empowerment and critical
thinking, aligns perfectly with the principles of shared decision-making in veterinary
medicine. This model moves away from a purely prescriptive approach to one where the
veterinarian and owner collaborate to make healthcare choices.

« Principles of Shared Decision-Making: This often involves a three-stage
process:

1. Choice Talk: Informing the client that choices exist and that their input is
valued.

2. Options Talk: Discussing the various options, including their respective
benefits, risks (including potential side effects and chemical load), and
costs, using clear, understandable language and visual aids if helpful.

3. Decision Talk: Supporting the client in making a decision that aligns with
their values, circumstances, and goals for their pet, while ensuring they
understand the implications of their choice.

« Effective Client Communication Strategies: To facilitate shared decision-
making for preventive care, veterinarians can:

o Tailor the Approach: Discuss breed, age, and lifestyle-specific concerns
to make recommendations relevant.

© 2025 Just Behaving (Dan Roach). All rights reserved. Page | 45



o Use Visual Aids: Employ brochures, infographics, charts (e.g., parasite
prevalence maps, body condition score charts) to explain risks and
recommendations.

o Emphasize Value and Early Detection: Frame preventive care as an
investment in long-term health and a way to potentially avoid more
invasive and costly treatments for advanced diseases.

o Ask Open-Ended Questions: Engage owners by asking about their pet's
habits, their concerns, and their goals for their pet's health.

o Provide Relatable Examples: Share success stories or anonymized case
examples where individualized preventive care or early detection made a
difference.

o Offer Financial Options: Discuss costs transparently and offer wellness
plans or payment options to make comprehensive care more accessible.

This collaborative approach fosters trust and improves adherence to agreed-upon
plans. It acknowledges that the "best" preventive strategy is one that is not only
medically sound but also feasible and acceptable to the owner, considering their
capacity and willingness to engage in various preventive activities (e.g., diligent
environmental control vs. reliance on a chemical product).

The Role of Holistic Veterinarians and Integrating "One Health"

Holistic veterinarians often play a key role in developing personalized wellness and
minimal intervention plans. They tend to view the animal as a whole, considering
physical, emotional, and environmental factors, and often integrate conventional
medicine with complementary therapies (e.g., nutrition, herbal remedies, acupuncture)
to support overall health and minimize reliance on pharmaceuticals. Their approach
typically involves comprehensive intake forms to understand all aspects of the pet's life
and a focus on prevention and addressing root causes rather than just symptoms.

The "One Health" concept, which recognizes the interconnectedness of human, animal,
and environmental health, also provides a valuable framework for individualized canine
preventive medicine. Decisions about parasite control, for example, have implications
not only for the dog's health but also for zoonotic disease risk to humans and
environmental contamination with pharmaceutical residues. An individualized plan that
minimizes unnecessary chemical use in dogs contributes to a healthier shared
environment. This perspective encourages responsible pharmaceutical stewardship and
highlights how choices made for an individual pet can have broader ecological and
public health ramifications.
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Conclusion: Embracing a Proactive, Individualized, and Minimally Invasive Future
for Canine Health

The Just Behaving philosophy provides a compelling framework for re-evaluating the
use of common pharmaceutical products in dogs, advocating a shift towards proactive,
prevention-first strategies that prioritize holistic well-being and minimize unnecessary
chemical burdens. This report has critically examined flea and tick treatments,
deworming products, heartworm preventatives, and vaccines through this lens,
revealing both the utility of these pharmaceuticals and the significant concerns
associated with their routine or indiscriminate use.

A consistent theme emerging from this analysis is the imperative of individualized risk
assessment. Blanket protocols for parasite control and vaccination, while perhaps
administratively simpler, often fail to account for the unique circumstances of each dog -
its specific breed, age, health status, lifestyle, geographic location, and actual exposure
risks. The Just Behaving approach champions a move away from such "one-size-fits-all"
strategies towards tailored plans developed collaboratively between informed owners
and veterinarians. This requires a deeper understanding of parasite life cycles, disease
transmission, the true duration of immunity from vaccines, and the potential for host
resilience to be bolstered through foundational health measures.

The critical evaluation of chemical load is paramount. Many conventional parasiticides
are neurotoxins or carry other potential health risks, including endocrine disruption and
adverse neurological events. Vaccines, while vital for preventing serious infectious
diseases, also contribute to the chemical load and are not without potential for adverse
reactions, both acute and potentially chronic ("vaccinosis"). The Just Behaving
philosophy encourages a judicious use of these interventions, reserving them for
situations where the risk of disease outweighs the risk of the intervention, and always
seeking the least toxic, minimally invasive effective option. This involves a critical look at
the frequency and duration of chemical treatments, questioning, for example, year-
round administration of broad-spectrum parasiticides or routine revaccination without
evidence of waning immunity.

Gut health, optimal nutrition, and stress management are not peripheral concerns
but foundational pillars in the Just Behaving model for reducing reliance on
pharmaceuticals. A robust gut microbiome and a strong immune system, nurtured by
appropriate diet and a low-stress environment, enhance a dog's natural ability to resist
or manage parasitic challenges and recover from iliness, thereby lessening the
perceived need for constant chemical intervention.

Alternative and complementary strategies play a significant role. For flea and tick
control, this includes rigorous environmental management, regular grooming, and the
exploration of natural repellents as part of an Integrated Pest Management (IPM)
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approach. For intestinal parasites, especially protozoa like Giardia and Coccidia,
focusing on gut health and host resilience may be more effective and sustainable than
repeated courses of medication aimed at complete eradication, which is often elusive.
For heartworm, while conventional chemical prevention remains the most reliable
method in endemic areas, diligent mosquito control is a crucial non-chemical adjunctive
strategy, and ongoing research into alternatives is warranted. In vaccination, the use of
antibody titer testing and nomographs offers scientifically-backed methods to avoid
unnecessary boosters and tailor puppy vaccination schedules, ensuring protection while
minimizing vaccine load.

The environmental impact of veterinary pharmaceuticals, particularly pesticides used for
flea, tick, and heartworm control, is an increasingly recognized concern that aligns with
a holistic "One Health" perspective. The contamination of waterways and harm to non-
target species underscore the responsibility to use these chemicals thoughtfully and

sparingly.

Ultimately, the Just Behaving approach to canine pharmaceuticals calls for a paradigm
shift:

1. Prioritize Prevention: Focus on building health and resilience from the inside
out through diet, gut health, and stress management.

2. Individualize Care: Conduct thorough risk assessments for each dog to tailor
preventive strategies.

3. Minimize Chemical Intervention: Use pharmaceuticals judiciously, choosing the
safest effective options and avoiding unnecessary or prolonged exposures.
Critically evaluate the risk-benefit ratio of every chemical intervention.

4. Empower Owners: Foster a collaborative relationship between veterinarians
and owners, where owners are equipped with knowledge to make informed
decisions.

5. Embrace a Holistic View: Consider the interconnectedness of the dog's internal
health, its environment, and the broader ecosystem.

By adopting these principles, the veterinary community and dog owners can work
together to promote not just the absence of disease, but true, vibrant health and
longevity for canine companions, while responsibly stewarding the use of
pharmaceutical tools. This approach acknowledges the power of conventional medicine
but integrates it wisely within a broader, more natural, and individualized framework for
canine well-being.
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