Case report

Therapeutic Management of Chocolate Toxicity in a Rottweiler Dog

Abstract

A seven years old Rottweiler dog was presented to Veterinary Clinical Complex, College
of Veterinary and Animal Sciences, Kishanganj, Bihar, in lateral recumbency with a history of
anorexia, vomiting and diarrhea (loose stool) over the previous two days. History taking revealed
excessive consumption of chocolates (both milk chocolate and dark chocolate) by the dog two
days earlier. The case was clinically diagnosed as chocolate toxicity. Tachycardia with arrythmia
and tachypnea were noticed on cardiac and lung auscultation, respectively. The dog was treated
with Normal saline solution, Propranolol hydrochloride, Ondansetron, Ranitidine hydrochloride,
Cefotaxime and Vitamin B complex. Complete clinical recovery was observed after 3" day of
treatment. It has been concluded that such cases of chocolate toxicity can be successfully

managed with appropriate supportive treatment and diligent monitoring of the patient.
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1. Introduction

Keeping pets is becoming popular trend in Indian families to reflect their modern lifestyle
and socio-economic status. Amongst pet animals, dogs are the most common, followed by cats in
India. Generally pet owners are providing their pets with a variety of foods that they consume.
Due to lack of knowledge, pets are frequently being fed chocolates by the kids or even by adult
family members due to love and affection, as most of the pet owners do not have adequate
knowledge about the chocolate toxicosis in pets. Chocolates are consumed for its delightful
flavour and taste in every household in India. Chocolate is a food derived from the roasted seeds
of the cacao plant. Cocoa products are highly nutritious and serve as a significant source of
energy, protein, magnesium, calcium, iron, and riboflavin in varying quantities. Chocolate
contains caffeine, theobromine, tryptophan, flavonoids, phenylehtylalamine (Venkata Laxmi,
2021) and these components are good for both mental health and cardiac function (Cooper et al.,



2008). Although chocolate is indeed nutritious, excessive consumption can lead to adverse
effects on health (Venkata Laxmi, 2021). Chocolate poisoning is caused by consuming an
excessive amount of chocolate products (Hayes, 2024). Although many species of animals are
susceptible to chocolate poisoning, but dogs are the most commonly affected with chocolate
intoxication or accidental poisoning. This is primarily attributed to their indiscriminate eating
habits (Hayes, 2024) and lack of knowledge among owners about the dangers of chocolate for
dogs. The first documented case of chocolate intoxication in dogs was recorded in 1942 (Clough,
1942). Since then, individual case reports have been published regarding chocolate intoxication
in dogs (Sutton 1981; Glauberg and Blumenthal, 1983; Drolet et al., 1984; Stidworthy et al.,
1997; Stosic et al., 2011; Agudelo et al., 2013).

The toxicity of chocolate is attributed to the presence of two methylxanthines:
theobromine (3,7-dimethylxanthine) and caffeine (1,3,7-trimethylxanthine) (Kovalkoviova et al.,
2009; Hayes, 2024). The amount of these methylxanthines (theobromine and caffeine) level
depends on the type of chocolate. Chocolates that are rich in cocoa content, such as dark
chocolate and baking chocolate, contains a considerably higher amount of methylxanthine than
milk chocolate (Dolder, 2013; Peetiya, 2023). The consumption of darker and more bitter
chocolate is more dangerous to dogs, as they do not have the same ability as humans to
metabolize theobromine and caffeine. While chocolate ingestion is rarely fatal but it can induce
serious illness. Although the quantity ingested may not be toxic, dogs may suffer from illness
due to the fat and sugar content found in chocolate. Many pet owners are not aware about the
chocolate toxicity. Taking this into consideration, the present case report depicts the clinical
presentation and successful therapeutic management of chocolate intoxication in a dog.

2. Case presentation and observation

A seven years old, male Rottweiler dog weighing 28 kg, was presented to Veterinary
Clinical Complex, College of Veterinary and Animal Sciences, Kishanganj, in lateral
recumbency (Fig.1) with history of anorexia, vomiting and diarrhea (loose stool) for the last two
days. Colour of vomitus and stool was brown. The dog was dull and depressed, and was not able
to hold its position in sternal recumbency. The rectal temperature was 102.8 °F and tachycardia
(Heart rate, 184 beats/minutes) with arrhythmic cardiac sound and tachypnea (Respiration rate,
42 breaths/minutes) were noticed on cardiac and lung auscultation, respectively. The dog had

proper record of vaccination and regular deworming. Following a thorough investigation, the



owner disclosed the information that the dog had fed with an excessive amount of chocolates
(both milk chocolate and dark chocolate), which were received as gifts during the Diwali
festivities two days ago. The case was diagnosed as chocolate intoxication, corroborated by the
owner's confirmed history of ingesting an excessive amount of chocolate by the dog two days

ago.
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Fig 1. Affected dog presented in lateral recumbency

The complete blood cell count of the dog did not show any significant change; however,
a slight lymphocytosis was observed (Table 1).
Table 1: Haematological profile of affected dog

Sr no. | Parameters Value | Reference range*
(MSD Veterinary manual)
1. | WBC (x103/ul) 8.1 5.0-14.1
2. | Granulocyte (%) | 68.9 | 58-85
3. | Lymphocyte (%) | 25.2 | 8-21
4. | Monocyte (%) 4.0 2-10
5. | Eosinophil (%) | 1.9 0-9
6. | RBC (x 10%/pl) 523 | 4.95-7.87
7. | Hb (g/dl) 11.3 | 11.9-18.9
8. | PCV (%) 336 |35-57
9. | MCV (fL) 64.2 | 6677
10.| MCH (pg) 216 | 21.0-26.2
11.| MCHC (g/dI) 336 |32.0-36.3
12.| PLT (x103/pl) 548 211-621
13.| RDW-CV (%) 128 |-
14.| RDW-SD (fL) 329 |-




| 15 PCT (%) 1036 |-

3. Treatment

There is no antidote for treatment of chocolate toxicity. Therefore, the dog was treated
with symptomatically with Normal saline solution (Sodium Chloride Injection® (0.9% w/v)) 500
ml Intravenously (IV) BID, inj. Ondansetron (Zofran®) @ 0.5 mg/kg, slow IV BID, inj.
Ranitidine Hydrochloride (Rantac®) @ 0.5 mg/kg, slow IV BID, inj. Propranolol hydrochloride
(Prolol®) @ 0.02 mg/kg slow IV over 5 min, Inj. Cefotaxime (Intacef pet®) @ 50 mg/kg IV,
BID, Inj. Vitamin B complex (Polybion®) 2ml IM, OD. The owner was advised not to feed the
dog per os for 48 hours.

The symptoms of the poisoning subsided following first day of treatment. Animal started
showing clinical improvement in the condition from 2™ day of treatment. Animal was active and
alert. The rectal temperature, heart rate and respiration rate were normal, and vomiting and
diarrhea was not occurred on 2™ day following presentation. Except Propranolol, same treatment
was given on day 2™ and 3" to the dog to recover completely. Dog showed complete clinical
recovery after 3" day of treatment. The case was followed up till 15 days to ascertain the health
status. No complications were reported.

4. Discussion

In India, festivals are celebrated with family and friends, and sweets play a significant
role in celebrations. Until few years ago, sweets made up of milk and dry fruits were being
considered as delicacy gifts in important festivals like Diwali, Holi, Rakhi in India. Owing to the
cost of dry fruits, adulteration in sweets, difficulty in carrying sweets for long time (as these are
perishable items), chocolates are becoming popular choice of people over traditional sweets in
festivities. The demand of chocolates is increasing as it has become a common delight across age
groups and its market is growing rapidly in India.

The clinical signs of chocolate intoxication exhibited by the patient are contingent upon
the type and amount of chocolate consumed. Theobromine is found in higher concentrations in
chocolate than caffeine; however, the clinical effects of these two methylxanthines are quite
similar. Clinical symptoms may be observed at a theobromine dose of 20 mg/kg, which can
manifest as tachycardia, hyperthermia, hypertension, arrhythmias, muscle stiffness, ataxia,

seizures, and coma (Dolder, 2013). In chocolate intoxication, patients commonly exhibit clinical



signs associated with the cardiovascular, neurological, and gastrointestinal systems (Weingart et
al., 2021). Usually, the signs of chocolate toxicosis occurs within 6 to 12 hours of chocolate
ingestion (Beasley et al., 1999). Vomiting, diarrhea, increased thirst, panting or restlessness,
polyuria, and tachycardia are the most common clinical signs of chocolate poisoning (Hooser
and Beasley, 1986; Beasley et al., 1999). A high proportion of sugar and fat present in chocolate
can lead to gastrointestinal signs. Excessive urination, ataxia, tremors, and seizures may also
occur in severe cases. Premature ventricular contractions, tachypnea, cyanosis, hypertension,
hyperthermia and coma are some of the serious consequences (Kovalkoviova et al., 2009).
Bradycardia and hypotension have been observed in some cases of chocolate poisoning but
though they occur less frequently. Hypokalemia may develop in the later stages of the poisoning,
leading to cardiac dysfunction. There is possibility of fatalities in some cases (Drolet et al., 1984;
Dolder, 2013). Death is usually attributed to cardiac arrhythmias, respiratory failure or
hyperthermia (Jansson et al., 2011).

Caffeine reaches its maximum serum levels within 30 to 60 minutes after being ingested.
In contrast, the absorption rate of theobromine is slower than that of caffeine, reaching its
maximum plasma concentration approximately two hours’ post-consumption. Due to its long
half-life, theobromine remains in the bloodstream for a longer period of time, which may result
in symptoms from high doses persisting for several days. Furthermore, caffeine is metabolised to
theobromine, reaching its peak plasma concentration approximately 6 to 8 hours’ post-
consumption (Loffler et al., 2000a; 2000b). The metabolism of both methylxanthines occurs in
the liver, followed by excretion through the bile ducts and go through enterohepatic circulation
(Dolder, 2013).

Theobromine and caffeine act as competitive inhibitors of cellular adenosine receptors,
thereby inhibiting the activity of adenosine on the central nervous system (CNS). This inhibition
results in CNS stimulation, which induces contraction of cardiac muscle, leading to tachycardia,
as well as relaxation of smooth muscles, resulting in bronchodilation and diuresis (Choi et al.,
1988). Moreover, methylxanthines increase intracellular calcium concentration by facilitating the
influx of calcium into cells while simultaneously decreasing the intracellular sequestration of
calcium in the sarcoplasmic reticulum of striated muscles. This results in enhanced the
contractility of skeletal muscles. Furthermore, methylxanthines also inhibit the reabsorption of

calcium by cells, which increases the levels of free calcium and subsequently improves the



contractility of both the cardiac and skeletal muscles (Papsa and Vassalle, 1984).
Methylxanthines exert an additional effect by inhibiting phosphodiesterase, which leads to an
increase in CAMP concentration, thereby producing a sympathomimetic effect. Furthermore,
methylxanthines also elevate the concentration of epinephrine and norepinephrine in the blood.

In the present case, no significant changes were recorded in blood profile. Rani et al.
(2023) also noted that the whole blood analysis of chocolate poisoning in golden retrievers
revealed no significant abnormalities; however, a slight leucocytosis was observed. Intravenous
fluid therapy was given to stabilize the cardiovascular function and hasten urinary excretion of
methylxanthines and their metabolites as these can be reabsorbed from the urinary bladder. R-
blocker was given to treat tachyarrhythmia of ventricular origin which are frequently observed in
chocolate poisoning. Use of corticosteroids in treatment of chocolate toxicosis should be
avoided, as they prolong the excretion of methylxanthines (Kovalkoviova et al., 2009).
Gastrointestinal decontamination, such as gastric lavage, inducing emesis and administering
activated charcoal to prevent theobromine absorption from gastrointestinal tract should be
performed once the patient is stable or when presented prior to the development of clinical signs,
preferably within one hour following ingestion. Gastrointestinal decontamination was not
performed in the present case to avoid aspiratory pneumonia as the dog was laterally recumbent
and presented to clinic after two days of intoxication.

5. Conclusion

Excessive chocolate consumption causes a critical health issue in pets that requires
immediate veterinary assistance to avoid serious complications. Since there is no specific
antidote for chocolate poisoning, patient must be managed based on the clinical manifestations.
Pet owners should be made aware of potential adverse effect and toxicoses caused by feeding of
chocolates to their pets.
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