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Abstract 

Dehydration is one of the most frequently encountered clinical disturbances in companion 

animal medicine and represents a pathological state in which fluid loss exceeds fluid intake, 

resulting in negative fluid balance and impaired physiological homeostasis. In pet animals such 

as dogs and cats, dehydration develops secondary to gastrointestinal disease, renal dysfunction, 

endocrine disorders, environmental heat stress, intoxicates, fever, and inadequate water intake. 

Water is essential for maintaining cardiovascular stability, cellular metabolism, 

thermoregulation, nutrient transport, acid–base balance, and excretion of metabolic waste. 

Consequently, even moderate fluid deficits may profoundly compromise organ function and 

systemic health. The pathophysiological consequences of dehydration include reduction in 

circulating blood volume, impaired tissue perfusion, electrolyte disturbances, metabolic 

acidosis, endocrine activation, and reduced thermoregulatory efficiency. Severe dehydration 

may progress to hypovolemic shock, renal failure, and multi-organ dysfunction. Small animals 

are particularly susceptible because of their higher body surface area-to-volume ratio and 

limited physiological reserves. Advances in veterinary physiology and critical care medicine 

have significantly improved the understanding and management of dehydration through 

individualized fluid therapy, electrolyte correction, and advanced diagnostic monitoring. This 

review discusses the physiological basis of fluid balance, mechanisms and types of 

dehydration, pathophysiological responses, clinical manifestations, diagnostic evaluation, fluid 

therapy, and preventive strategies in pet animals. 
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1. Introduction 

Water is the most essential nutrient for sustaining life after oxygen and constitutes the 

major chemical component of the body in all mammals. In pet animals, particularly dogs and 
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cats, body water plays a fundamental role in maintaining physiological stability and supporting 

normal metabolic activities. (Barlow et al., 2020). Water serves as the medium for cellular 

biochemical reactions, facilitates nutrient transport, regulates body temperature, maintains 

vascular volume, lubricates tissues, and assists in the elimination of metabolic waste products 

through urine and feces. Under healthy physiological conditions, water intake through 

drinking, feed moisture, and metabolic production remains balanced with water losses through 

urination, defecation, respiration, and evaporation. 

Dehydration develops when this equilibrium is disturbed and fluid losses exceed fluid 

intake. Although dehydration is commonly perceived simply as loss of body water, it is actually 

a complex systemic disorder involving alterations in electrolyte balance, circulatory dynamics, 

endocrine responses, renal physiology, and cellular metabolism. In veterinary clinical practice, 

dehydration is one of the most common abnormalities observed in hospitalized animals and 

frequently accompanies infectious, metabolic, gastrointestinal, renal, and endocrine diseases. 

The severity of dehydration depends on the magnitude and duration of fluid loss as well as the 

animal’s age, species, body condition, and underlying health status. Young puppies and kittens 

are especially vulnerable because of their relatively high body water content, elevated 

metabolic rate, and immature physiological regulatory mechanisms. Similarly, geriatric 

animals often possess reduced thirst sensitivity and impaired renal concentrating ability, 

predisposing them to chronic dehydration. 

Advances in veterinary medicine have considerably improved the understanding of 

fluid physiology and dehydration-associated disorders. Modern concepts now integrate 

endocrine regulation, molecular transport systems, acid–base physiology, and critical care 

monitoring into the diagnosis and management of dehydration. A detailed understanding of the 

physiology of dehydration is therefore essential for veterinarians involved in companion animal 

medicine and emergency care. 

2. Body Water Distribution and Physiological Importance 

Total body water constitutes approximately sixty to seventy percent of body weight in 

healthy dogs and cats, although this proportion varies according to age, species, and body 

composition. Lean animals contain relatively higher percentages of water because skeletal 

muscle tissue is highly hydrated, whereas adipose tissue contains comparatively less water. 

Consequently, obese animals possess lower total body water reserves than lean animals of 

equivalent body weight. (Burton and Hoper, 2019). 
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Body water is distributed between two major fluid compartments: the intracellular fluid (ICF) 

compartment and the extracellular fluid (ECF) compartment. The intracellular compartment 

contains nearly two-thirds of total body water and provides the environment necessary for 

cellular metabolism and enzymatic activity. The extracellular compartment includes plasma, 

interstitial fluid, and transcellular fluids such as cerebrospinal fluid, synovial fluid, and 

gastrointestinal secretions. 

The maintenance of normal fluid distribution depends largely on osmotic and 

hydrostatic forces. Sodium serves as the predominant extracellular cation, while potassium 

predominates intracellularly. (Davis et al., 2013) These electrolyte gradients regulate water 

movement across cellular membranes and are essential for neuromuscular activity, membrane 

potential maintenance, and metabolic stability. Water performs numerous indispensable 

physiological functions. It acts as a solvent for electrolytes, nutrients, gases, and metabolic 

products, enabling transport through blood and tissues. Water also participates directly in 

hydrolytic reactions, facilitates digestion and absorption of nutrients, cushions organs, 

lubricates joints, and maintains blood viscosity. (Debra and Deborah, 2015) One of its most 

critical roles is thermoregulation, where water dissipates excess heat generated during 

metabolism and muscular activity. Because virtually every physiological system depends upon 

adequate hydration, disturbances in body water balance rapidly impair organ function and 

compromise survival. 

3. Etiology and Causes of Dehydration 

Dehydration in pet animals may result from inadequate fluid intake, excessive fluid 

loss, or abnormal fluid redistribution. Frequently, multiple mechanisms occur simultaneously. 

3.1 Reduced water intake 

Reduced water intake is commonly observed in animals experiencing illness, weakness, 

stress, pain, fever, or anorexia. (Lyons and Waddell, 2018) Oral disease, postoperative 

discomfort, transportation stress, or inability to access water may significantly reduce voluntary 

drinking behavior. Cats are particularly prone to insufficient water intake because they 

naturally possess a lower thirst drive compared to dogs. 

3.2 Excessive fluid losses 

Excessive fluid losses through the gastrointestinal tract represent one of the most 

common causes of dehydration. Vomiting and diarrhea rapidly deplete water and electrolytes 

and are frequently associated with diseases such as parvoviral enteritis, intestinal parasitism, 
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bacterial gastroenteritis, dietary indiscretion, toxin ingestion, and intestinal 

obstruction.(Orlowski et al., 1989). 

3.3 Renal disease 

Renal disease constitutes another major cause of dehydration. In both acute and chronic 

kidney disease, the kidneys lose their ability to concentrate urine effectively, leading to 

excessive urinary water loss. Endocrine disorders including diabetes mellitus, diabetes 

insipidus, and hypoadrenocorticism also impair water and electrolyte homeostasis and 

predispose animals to dehydration. 

3.4 Environmental factors 

Environmental factors contribute substantially to fluid loss. Heat stress, fever, and 

excessive panting increase evaporative water loss, particularly in dogs that rely primarily on 

respiratory evaporation for cooling. Brachycephalic breeds are especially susceptible because 

compromised upper airway anatomy limits thermoregulatory efficiency. 

3.5 Intoxications 

Intoxications such as ethylene glycol poisoning may induce vomiting and acute renal 

injury simultaneously, resulting in rapid progression of dehydration. Hemorrhage, burns, 

severe skin disease, and third-space fluid sequestration associated with peritonitis or intestinal 

obstruction may also produce significant hypovolemia. 

4. Types of Dehydration 

Dehydration may be classified according to the relative proportions of water and 

electrolyte loss into isotonic, hypertonic, and hypotonic dehydration. 

4.1 Isotonic Dehydration 

Isotonic dehydration occurs when water and sodium are lost in approximately equal 

proportions. Plasma osmolality remains relatively unchanged, although extracellular fluid 

volume decreases substantially. This is the most common form observed in vomiting, diarrhea, 

and acute hemorrhage.Because extracellular fluid volume declines without major osmotic 

shifts, clinical signs primarily reflect hypovolemia and reduced tissue perfusion. 

4.2 Hypertonic Dehydration 

Hypertonic dehydration develops when water loss exceeds sodium loss, resulting in 

increased plasma sodium concentration and elevated osmolality. Water subsequently shifts 

from intracellular to extracellular compartments in an attempt to restore osmotic equilibrium, 

causing cellular dehydration.This form commonly occurs during inadequate water intake, heat 
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stress, fever, excessive panting, or diabetes insipidus. Neurological signs may become 

prominent because neuronal dehydration affects brain function. 

4.3 Hypotonic Dehydration 

Hypotonic dehydration results when sodium loss exceeds water loss. Plasma osmolality 

decreases, promoting movement of water into cells and causing cellular swelling.This form is 

commonly associated with hypoadrenocorticism, chronic gastrointestinal disease, or 

inappropriate hypotonic fluid replacement. Severe hypotonic dehydration may produce 

neurological disturbances due to cerebral edema. 

5. Physiology and Pathophysiology of Dehydration 

The most immediate physiological consequence of dehydration is reduction in 

extracellular fluid volume and circulating blood volume. As plasma volume declines, venous 

return to the heart decreases, resulting in reduced cardiac output and diminished tissue 

perfusion.(Maffly and Leaf, 1959). 

Reduced perfusion compromises oxygen and nutrient delivery to tissues and impairs 

removal of metabolic waste products.(Robinson, 2016). To maintain cellular energy production 

under conditions of inadequate oxygen supply, tissues increasingly depend upon anaerobic 

metabolism. Anaerobic glycolysis is less efficient in ATP generation and produces lactic acid 

as a byproduct, leading to metabolic acidosis. 

The body activates multiple compensatory mechanisms in response to dehydration. 

Increased plasma osmolality stimulates hypothalamic osmoreceptors, triggering thirst and 

promoting water-seeking behavior. (Stanzani and Chan, 2014). Simultaneously, antidiuretic 

hormone (ADH) is released from the posterior pituitary gland. ADH enhances water 

reabsorption within renal collecting ducts by increasing aquaporin channel insertion, thereby 

concentrating urine and reducing water loss. 

Hypovolemia additionally activates the renin–angiotensin–aldosterone system 

(RAAS). Reduced renal perfusion stimulates renin release, leading to formation of angiotensin 

II (Londono, 2019). Angiotensin II causes systemic vasoconstriction and stimulates thirst, 

while aldosterone promotes sodium retention within renal tubules. Water follows sodium 

osmotically, assisting in maintenance of plasma volume. 

As dehydration worsens, compensatory mechanisms become inadequate. Persistent 

hypoperfusion damages cellular structures and impairs organ function. Renal blood flow 

declines significantly, reducing glomerular filtration rate and predisposing to acute kidney 
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injury. Severe dehydration may therefore progress to multiple organ dysfunction 

syndrome.Thermoregulatory capacity is also markedly impaired during dehydration. In dogs, 

dehydration reduces salivary secretion and panting efficiency, limiting evaporative heat 

dissipation. Consequently, body temperature rises more rapidly during exercise or heat 

exposure, increasing susceptibility to heat stroke. 

Figure 1: Pathophysiology of Dehydartion 

6. Clinical Manifestations 

The clinical signs of dehydration vary according to severity, duration, species, and 

underlying disease process.In mild dehydration, animals may exhibit increased thirst, dry or 

tacky mucous membranes, reduced appetite, and mild lethargy. (Hughston, 2016). Skin 

elasticity begins to decrease, although circulatory function generally remains adequate. 

Moderate dehydration produces more obvious clinical abnormalities including delayed 

skin tent return, prolonged capillary refill time, sunken eyes, tachycardia, weakness, and 

reduced urine output. Peripheral perfusion becomes compromised, and animals often appear 

depressed and reluctant to move (Kavouras, 2019). 

In severe dehydration, profound hypovolemia leads to circulatory collapse and 

hypovolemic shock. Clinical signs include weak pulses, cold extremities, severe enophthalmos, 

hypotension, altered mentation, collapse, and marked tachycardia. Without prompt treatment, 

death may occur due to cardiovascular failure and multiple organ dysfunction. 

Cats frequently exhibit subtler clinical signs than dogs, making dehydration more 

difficult to recognize in feline patients. Small puppies and kittens deteriorate especially rapidly 

because of their limited fluid reserves and high metabolic demand. 

7. Diagnostic Evaluation 

Accurate diagnosis of dehydration requires integration of history, physical examination, 

and laboratory findings.Clinical history should include assessment of vomiting, diarrhea, 

appetite, water consumption, urination, environmental exposure, medication history, and 

chronic disease conditions.(Schaer, 2005). Physical examination focuses on hydration 

indicators such as mucous membrane moisture, skin turgor, capillary refill time, pulse quality, 

heart rate, eye position, body weight changes, and mental status. However, clinical estimation 

may be influenced by age, obesity, cachexia, or dermatological conditions. 

Laboratory investigations provide objective assessment of dehydration severity and 

associated complications. Hemoconcentration with elevated packed cell volume and total 
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plasma protein concentration commonly accompanies dehydration. Serum biochemical 

analysis may reveal azotemia, electrolyte disturbances, hypernatremia, hypokalemia, or acid–

base abnormalities. 

Urinalysis is particularly valuable in evaluating renal concentrating ability. 

Concentrated urine generally indicates intact renal compensation, whereas dilute urine despite 

dehydration suggests renal dysfunction or endocrine disease. Advanced diagnostic procedures 

such as abdominal ultrasonography, radiography, ACTH stimula tion testing, parvoviral 

antigen testing, and toxin analysis may be required to identify the underlying cause. 

8. Fluid Therapy and Treatment 

Fluid therapy constitutes the cornerstone of dehydration management in veterinary 

medicine. The primary objectives are restoration of circulating volume, correction of 

dehydration deficit, replacement of ongoing losses, normalization of electrolyte balance, and 

treatment of the underlying disease process. 

The total fluid requirement consists of maintenance needs, dehydration deficit, and ongoing 

abnormal losses. The dehydration deficit is calculated using the formula: 

Dehydration deficit (mL) = % dehydration × body weight (kg) × 1000 

Maintenance fluid requirements vary according to species and body size. Small dogs 

and cats generally require approximately 60 mL/kg/day, whereas larger dogs require around 

40 mL/kg/day.(Semler and Kellum, 2019) 

Isotonic crystalloid solutions such as lactated Ringer’s solution, Normosol-R, or 0.9% 

sodium chloride are commonly used for initial fluid replacement. The dehydration deficit is 

usually corrected gradually over twenty-four to forty-eight hours, depending on cardiovascular 

stability and disease severity. Electrolyte imbalances must be corrected cautiously. Potassium 

supplementation is frequently necessary in animals with gastrointestinal or renal losses, 

although excessive supplementation may cause life-threatening cardiac complications. 

Animals with concurrent cardiac disease, renal failure, or systemic hypertension require 

particularly careful monitoring to prevent fluid overload. Continuous assessment of respiratory 

rate, pulse quality, urine output, body weight, and laboratory values is essential throughout 

treatment.Oral rehydration therapy may be appropriate in mild dehydration if vomiting is 

absent and gastrointestinal absorption remains functional. However, severe dehydration or 

shock necessitates intravenous therapy for rapid restoration of perfusion. 
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9. Prevention of Dehydration 

Prevention of dehydration relies primarily on attentive husbandry, early disease 

recognition, and prompt veterinary intervention. Animals should always have unrestricted 

access to clean, fresh drinking water. During periods of environmental heat stress, adequate 

ventilation, shade, and cooling measures are essential. Special attention should be given to 

brachycephalic breeds and geriatric animals during hot weather. 

Vomiting, diarrhea, anorexia, or refusal to drink should never be ignored, especially in 

young animals where dehydration develops rapidly. Routine veterinary examinations facilitate 

early detection of renal and endocrine diseases that predispose animals to chronic fluid 

imbalance. Appropriate nutritional management, parasite control, vaccination programs, and 

stress reduction also contribute substantially to maintaining hydration and preventing disease-

associated fluid losses. 

10. Conclusion 

Dehydration is a clinically significant physiological disturbance that affects nearly 

every organ system in pet animals. Because water is indispensable for circulation, metabolism, 

thermoregulation, cellular function, and waste elimination, disturbances in fluid balance 

rapidly compromise systemic homeostasis and survival.The body responds to dehydration 

through activation of thirst mechanisms, endocrine pathways, renal conservation processes, 

and cardiovascular adjustments. However, prolonged or severe fluid deficits overwhelm these 

compensatory responses and lead to hypovolemia, metabolic acidosis, electrolyte imbalance, 

organ dysfunction, and shock.Advances in veterinary physiology and critical care medicine 

have substantially improved the understanding and management of dehydration. Modern 

approaches emphasize individualized assessment, precise fluid therapy, correction of 

electrolyte disturbances, and identification of the underlying disease process. 
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