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SUMMARY 

Barbiturates are frequently used in practices due to their hypnotic, anticonvulsant, and anesthetic properties. However, it is 

critical to be aware of the risks they pose, such as addiction, overdose, and even death. Barbiturates' pharmacokinetics include 

administration, absorption, distribution within the body, metabolism, and excretion. These medications can be taken orally or via 

injection. Because of their lipid nature, they are easily absorbed into the bloodstream. They are distributed throughout the body's 

tissues after being absorbed. They are primarily metabolized by the liver, but this process can be influenced by factors such as 

age, liver function, drug interactions, and even the breed of animal being treated. The kidneys are responsible for the majority of 

excretion. Urine pH levels, renal function, drug half-life, age of the animal, dosage frequency, and other co-administered 

medications can all have an impact. Barbiturates are used in veterinary medicine for sedation, anesthesia induction, seizure 

management, premedication before surgery, and procedures requiring intubation. They are also frequently used for euthanasia. 

Barbiturate poisoning is a serious problem that can cause depression, coma, hypotension, seizures, and cardiac or respiratory 

distress. Poisoning treatment typically includes measures such as the administration of activated charcoal. In some cases, 

hemodialysis or hemoperfusion may be required. The chapter discusses remedies for poisoning, such as milk thistle, ginger, 

peppermint, nux vomica, burdock root, and dandelion. It emphasizes the significance of seeking assistance and consulting with 

healthcare professionals. To avoid complications, it is best to use barbiturates responsibly, store medicine properly, and dispose 

of them carefully. 

INTRODUCTION 

arbiturates belong to a group of drugs that acts as central 

nervous system (CNS) depressants. In veterinary 

medicine, they are commonly used for their hypnotic, 

anticonvulsant, and anesthetic properties. These drugs became 

available in the early 20th century and were widely used as 

hypnotics and anticonvulsants until 1960, when 

benzodiazepines were introduced (López-Muoz et al., 2005) 

Nowadays barbiturates are mainly used for anesthesia and as 

anticonvulsants. Despite their numerous medical applications, 

it's crucial to handle them with caution as they can be highly 

dangerous and even fatal if misused. (Khantzian & McKenna 

1979).  They can lead to addiction and tolerance develops 

rapidly requiring higher doses to get desired effects. However, 

their excessive doses lead to severe respiratory depression 

coma, and death. (Peterson, 2013). 

Furthermore, Barbiturates can potentially have interactions, 

with medications, which can result in drug reactions. They can 

cause birth abnormalities during pregnancy, making them 

inappropriate to use for pregnant ones. (Perucca, 2006).  Despite 

their potential risks, they are widely used in veterinary medical 

situations including the sedation of animals, the induction of 

general anesthesia, the control of seizures, the administration of 

premedication before surgery, and the facilitation of 

endotracheal intubation. (Yoshikawa, 2007; Tranquilli et al., 

2013).  

Animals can come into contact with barbiturates 

accidentally or unintentionally. The most common way is 

through ingestion, which can occur when veterinary or human 

medicines are not properly stored. Animals may also be exposed 

to barbiturates by the carcasses of euthanized animals or simply 

curious pets attracted to the scent of human pills. In rare cases, 

contaminated food or water sources can be the source of 

poisoning. Regrettably, there are risks of exposure due to 
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unintended injections by veterinary personnel. It's crucial to be 

aware of these routes of exposure to ensure the safety of our 

furry companions (Driscoll et al., 2000; Beck et al., 2020). 

Barbiturates have a negative impact not just on individual 

animals, but also on the natural environment. Improper disposal 

of poisonous scavengers contaminates water supplies and 

affects ecosystems across the food chain, risking widespread 

disease spread and ecological imbalances (Hamilton, 2016). 

In Spain, from 2004 to 2020 about 3210 suspected wildlife 

and domestic animal poisoning cases were reported. Barbiturate 

intoxication was seen in 3.4% (45/1334) of the total number of 

confirmed intoxicated animals (Herrero et al., 2021). Similarly 

in Europe, 330 calves, aged between 2 and 4 weeks, showed 

severe depression, sternal to lateral recumbency, tremor, and 

headshaking, and 13.6% died due to barbiturates poisoning 

which demonstrates the possible effects of this on animal health 

(Caloni et al., 2018). Even though they have therapeutic 

benefits, they may be harmful to many patients due to their 

tendency for addiction and overdose risk. People must follow 

advice from a healthcare expert who can monitor their effect and 

ensure efficient administration (Wells et al., 2020). 

PHARMACOKINETICS OF BARBITURATES 

The pharmacokinetics of barbiturates (Fig 1) include 

administration, absorption, distribution, metabolism, and 

excretion. (Gopinath & Wilson 2020). 

Administration 

Barbiturates can be administered orally or parenterally. 

However, the parenteral route has a quicker onset of action 

(Mathur & Malik 2021). 

Absorption 

Barbiturates are lipid-soluble weak acids that are easily 

absorbed by the gastrointestinal tract, lungs, and mucosal 

membranes. The rate of absorption is affected by the barbiturate 

used, solubility, formulation, and pKa value (Avdeef, 2012). 

Short-acting barbiturates such as secobarbital or 

pentobarbital are more lipid soluble and easily absorbed 

than long-acting such as phenobarbital (Greydanus et al., 2023). 

Distribution 

Barbiturates have a high degree of lipid solubility, and once 

they are in the bloodstream, they are readily distributed 

throughout the body, including the brain, liver, and adipose 

tissues. (Levine & LeBeau 2020). They can cross the blood-

brain barrier in the brain where they attach themselves to GABA 

receptors and increase the inhibitory actions of GABA. This 

action induces a feeling of calmness, resulting in the hypnotic 

and sedative effects of barbiturates. However, some factors can 

affect the distribution of barbiturates in the body, such as tissue 

perfusion, blood flow, and protein binding (Deighton, 2022). 

Metabolism 

Barbiturates are mostly metabolized in the liver through a 

process called conjugation and oxidation. The liver has a 

primary role in metabolizing barbiturates. However, Other 

organs, like the kidneys, also play a part in metabolism 

(Remmer, 1970). Various factors can influence the metabolism 

of barbiturates, such as liver function, age, drug interactions, 

and breed and species of animal which are explained below. 

Age: Barbiturates metabolize slowly in older adults due to low 

metabolic capacity and impaired liver function, thus increasing 

the risk of toxicity (Campbell et al., 2021). 

Liver function: The effectiveness of barbiturate metabolism 

depends on liver function. Individuals with liver diseases have 

compromised drug metabolism, which increases risks of drug 

toxicity and may require dose adjustments. (Richards & Appel 

1941). 

Drug interactions: Barbiturates can interact with other 

medications and can affect their metabolism. For instance, 

medications like phenytoin and carbamazepine, which stimulate 

liver enzymes, can speed up the breakdown of barbiturates. 

Consequently, the duration of action is reduced (Milner, 1970). 

Species and breed of animals: The impact of barbiturates on 

pet and dairy animals can vary depending on factors such as 

species, size, and specific health conditions (Halevy & Frumin 

1973). Certain pet breeds, like greyhounds, are more susceptible 

to barbiturates due to their effective liver metabolism (Stafford, 

2006). It is also recommended to avoid using barbiturates on 

dairy animals such as cows and goats to prevent contamination 

of milk and meat products (Cook & Wilson 1971). 

Excretion 

Barbiturates are excreted from the body as by-products 

through the kidneys. When they are metabolized in the liver, 

they are converted into water-soluble compounds that can be 

eliminated from the body through urine in a healthy individual. 

(Sim, 2015). Factors like urine acidity, kidney performance, 

barbiturate life, age, and gender can influence how quickly they 

are eliminated from the body. These are explained below. 

Urine pH: The excretion of barbiturates may be influenced by 

the pH of the urine. They are weak acids and are more easily 

eliminated in acidic urine. Alkaline urine, on the other hand, 

may increase reabsorption while lowering the elimination of 
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barbiturates, resulting in higher drug concentrations in the body 

(Roberts & Buckley 2011) 

Renal clearance: The kidneys play an important role in the 

excretion of drugs and metabolites. Barbiturate excretion may 

be reduced by renal dysfunction. As a result, individuals with 

impaired renal function may have extended elimination of 

barbiturates resulting in higher concentrations of drugs within 

the body. 

Half-life: Barbiturates have distinct half-lives based on their 

lipid composition, structure, and metabolism. The half-life of a 

drug is the time it takes for half of it to be removed from the 

body. (Hayes, 1982) The half-lives of short-acting barbiturates 

are often only a few hours. such as thiopental, with a half-life of 

3–18 hours, and pentobarbital with 15–50 hours, while the 

effects of long-acting barbiturates might last for several days at 

a time like phenobarbital with a half-life of 24–96 h. The half-

life of a drug influences its duration of action and possible side 

effects (Choo et al., 2023; Bauerschmidt et al., 2023). 

Age: Age is another factor that can influence barbiturate 

excretion. In elderly animals, the elimination half-life is 

extended due to decreased renal function and metabolic activity 

(Jusko et al., 1979). 

Active dose and frequency: Excretion of barbiturates may also 

be affected by dose and frequency of administration. Larger 

dosages and more frequent administration may result in delayed 

elimination, whereas smaller doses and less frequent 

administration may result in rapid elimination (Owen & Tyrer 

1983). 

Co-administration with other drugs: The presence of other 

drugs in the body can affect barbiturate excretion. These 

medicines may either increase or reduce the excretion of 

barbiturates (Corrie & Hardman 2011). 

BENEFITS AND CLINICAL USES OF BARBITURATES 

Barbiturates are a class of drugs that act as CNS depressants. 

Once these were widely used in both human and veterinary 

medicine Fig 2. However, its use in the veterinary field has 

declined significantly due to the availability of more effective 

and safer drugs. Nonetheless, there are still uses for barbiturates 

in veterinary medicine. These are potent sedatives that are 

frequently used to calm anxious or aggressive animals. 

Depending on the desired duration and intensity of sedation, 

they may be given intravenously, intramuscularly, or orally 

(Donaldson et al., 2007). Moreover, these are extensively 

utilized as anesthetic agents in veterinary medicine. They can be 

used either alone or in combination with other drugs to induce 

and maintain general anesthesia during prolonged surgical 

procedures. Barbiturates typically used for this purpose include 

methohexital, thiopental, and pentobarbital (Tranquilli et al., 

2013). 

Barbiturates are potent anticonvulsant drugs frequently used 

to treat epilepsy and other seizure disorders in dogs. These drugs 

reduce the overall excitability of neurons in the brain, lowering 

the frequency and severity of seizures. Phenobarbital is one such 

barbiturate that is often recommended for dogs that have 

seizures (Shah & Eddleston 2010). Likewise, these are used as 

premedication before surgery to mitigate animal anxiety and 

reduce the amount of anesthesia required. This can help to 

reduce the possibility of complications during and after surgery 

(Dyson, 1990). Barbiturates can aid in endotracheal intubation, 

which is required for animals while administering general 

anesthesia. They induce sedation, which aids in the relaxation 

of the animal's airways. Thus making it easier to insert an 

endotracheal tube (Sivilotti et al., 2003). 

In veterinary medicine, one of the well-known uses of 

barbiturates is euthanasia. When an animal is in terrible pain due 

to a disease or suffering with little hope of recovery, 

veterinarians may choose to deliver a controlled overdose of 

barbiturates to ensure a quick and painless end-of-life solution. 

Veterinarians commonly use sodium pentobarbital and 

pentobarbital combination products for the euthanasia of their 

animal patients (Kollias et al., 2023). 

POISONING OF BARBITURATES 

Barbiturate poisoning, a severe medical condition, can result 

from the misuse or prolonged use of barbiturates. Barbiturates 

are effective for sedation and hypnosis because they act on the 

central nervous system; however, excessive doses can cause 

respiratory depression, low blood pressure, coma, and seizures 

in the most severe cases. Moreover, an excessive intake 

of barbiturates can cause cardiac or respiratory distress, which 

leads to death (Hargrove et al., 1952). 

  
Fig 1. Pharmacokinetics of barbiturate 
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In veterinary medicine, barbiturate poisoning is one of the 

most common toxicities in animals, particularly cats and dogs. 

In Spain, between 2004 and 2020, barbiturates accounted for 

approximately 3.4% of documented poisoning cases involving 

these animals, making this the second most prevalent toxin 

(Herrero-Villar et al., 2021). 

The most common symptom of barbiturate poisoning is 

respiratory depression. Other symptoms include coma, 

hypotension, and seizures (Arena, 1970). The intensity of the 

symptoms is determined by the duration of exposure and the 

amount of drug used. Various factors, such as co-use with other 

sedatives, and underlying medical conditions such as liver and 

kidney disease, increase the likelihood of barbiturate poisoning 

in animals (Hadden et al., 1969: Jones et al., 2012). Very young 

or old animals are at a greater risk of developing toxicity (Otten 

& Blomkalns 1998). Barbiturate overdose is a common cause of 

poisoning in animals, particularly in cats and dogs (Romano et 

al., 2020). Other factors, such as pre-existing respiratory 

patterns, dryness, cardiovascular abnormalities, and 

a subnormal body temperature can all aggravate the condition 

(Smith, 1989). 

Chronic use of barbiturates leads to the development of 

tolerance and physical dependence, which increases the 

possibility of additional dosage intake along with the 

appearance of withdrawal symptoms (Michelini et al., 1996). In 

addition to their hypnotic and sedative effects, they induce 

behavioral changes, like aggression or hyperactivity, 

particularly in cats (Meyer & Fish 2008). Other side effects 

include diminished appetite, sleepiness or drowsiness, and 

impaired coordination resulting in sluggish movements 

(Golubovic & Rossmeisl  2017). 

CONVENTIONAL TREATMENTS FOR BARBITURATE 

POISONING 

An overabundance of barbiturates can result in potentially 

fatal consequences such as respiratory failure. It is a medical 

emergency, since there is no known cure for overdosing, 

supportive care for barbiturate toxicity is of primary importance. 

Multiple doses of activated charcoal are an effective remedy for 

barbiturate poisoning because they can absorb the drug from the 

gastrointestinal tract and reduce its absorption into the 

bloodstream. However, the administration of charcoal should be 

done immediately after ingestion, ideally within a few hours 

(Roberts & Buckley 2011). Hemodialysis or hemoperfusion 

may be required in severe cases of barbiturate 

poisoning to remove the drug from the bloodstream (Mactier et 

al., 2014). Supportive measures such as airway management, 

ventilation, gastric lavage, and intravenous fluids can be applied 

to stabilize the animal and maintain vital functions. Mechanical 

ventilation may be required in case of severe respiratory 

depression or apnea (Sharma & Bangar 2005). 

ALTERNATIVE AND COMPLEMENTARY AP-

PROACHES TO MANAGE BARBITURATE POISON-

ING 

Barbiturate poisoning is a medical emergency that 

necessitates prompt intervention from conventional medical 

services. However, certain herbal remedies may provide 

supportive benefits in the detoxification and liver support 

process. It's crucial to remember that these herbal treatments 

should not be used as a substitute for standard medical care but 

they can be considered as supplementary measures when under 

the supervision of healthcare providers. Milk thistle also known 

as silymarin, is well-known for its ability to protect the liver and 

may be able to assist when liver function has been affected by 

barbiturate poisoning.  According to studies, silymarin has the 

ability to flush toxins from the body because it dramatically 

lowers serum ALT and AST levels when given to dogs prior to 

CCl4 injection (Paulova et al., 1990). Ginger (Zingiber 

officinale) and peppermint are often recommended to alleviate 

symptoms such as nausea and vomiting caused by barbiturate 

toxicity. However, they are typically used more for managing 

symptoms than directly counteracting the effects of barbiturates 

(Bhowmik et al., 2010). Nux Vomica is another remedy often 

used to treat symptoms such as nausea, vomiting, and 

gastrointestinal disturbances which are common in cases of 

poisoning (Katiyar et al., 2010). Burdock root (Arctium lappa) 

is believed to have detoxifying properties, support liver and 

kidney function, and is thought to be effective in barbiturates 

poisoning (Mahboubi, 2021). Finally, dandelion (Taraxacum 

officinale) has traditionally been used to promote liver health. 

Its potential diuretic effects may aid in eliminating toxins from 

the body (Al-Malki et al., 2013). 

The effectiveness of these herbal medications may vary in 

different species. It is important to consult healthcare 

professionals before starting any herbal regimen, taking into 

account the patient's overall health condition. Seeking prompt 

 

Fig 2. Barbiturates uses in animals. 
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medical attention should be the top priority in cases of 

barbiturate poisoning (Roberts & Buckley 2011). 

COMPLICATIONS AND PREVENTION OF BARBITU-

RATE POISONING 

Barbiturate poisoning in animals can have serious 

consequences, so it's important to be extra cautious around 

them. Possible side effects of this drug on the cardiovascular 

and respiratory systems include hypotension, electrolyte 

imbalances, and metabolic acidosis (Plumb, 2018). To 

completely avoid cases of barbiturate poisoning, one must use 

barbiturates as prescribed and under a veterinarian's supervision 

(Boullata & Nace 2000). Additionally, unused medications 

should be kept in the proper containers and disposed of properly 

to avoid accidental poisoning of pets and wildlife. 

CONCLUSION 

Barbiturates have a wide range of applications in veterinary 

medicine because of their sedative, hypnotic, anticonvulsant, 

and anesthetic properties, which makes them an important class 

of drugs. However, it's important to understand that mishandling 

or taking barbiturates can have grave outcomes resulting in 

severe harm, illness, or even death. That's why veterinarians 

must assess the use of barbiturates in medicine carefully. They 

should familiarize themselves with the characteristics of these 

drugs, including how they act in the body, potential side effects, 

and appropriate treatment including conventional and 

complementary approaches. Additionally, Veterinarians are 

required to carefully observe animals who receive treatment for 

any indications of toxicity or adverse reactions. 
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