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Ketosis is one of the most economically important metabolic disorders affecting high-
yielding dairy cows during early lactation. The condition arises primarily due to
negative energy balance (NEB), which occurs when energy demands for milk production
exceed dietary energy intake. This case study presents the clinical findings, diagnostic
evaluation, therapeutic management, and preventive implications of ketosis in an early
lactation crossbred cow. The report emphasizes transition period nutrition, metabolic
monitoring, and herd-level prevention strategies essential for sustainable dairy production.

Introduction

The transition period, extending from approximately three weeks before parturition to three
weeks after calving, is widely recognized as the most critical phase in a dairy cow’s
productive life. During this time, dramatic metabolic and hormonal adjustments occur to
support fetal growth, parturition, and the onset of lactation. Immediately after calving,
glucose demand increases substantially for lactose synthesis, which drives milk production.
However, dry matter intake lags behind energy requirements, creating a physiological state of
negative energy balance.

To compensate for energy deficiency, adipose tissue reserves are mobilized, releasing
non-esterified fatty acids (NEFAS) into circulation. The liver metabolizes these fatty acids
either through complete oxidation for energy or partial oxidation into ketone bodies such as
beta-hydroxybutyrate (BHBA), acetoacetate, and acetone. When hepatic capacity is
exceeded, ketone bodies accumulate in blood, milk, and urine, resulting in ketosis. The
disorder may manifest in clinical or subclinical forms, both of which significantly impair
productivity and reproductive efficiency.

Case Description

A four-year-old multiparous crossbred Holstein-Friesian cow was presented approximately
18 days postpartum with progressive decline in milk yield and reduced appetite. The animal
had calved without assistance and initially produced satisfactory milk quantities. However,
within two weeks, the owner observed selective feeding behavior, decreased concentrate
intake, and gradual dullness.

The body condition score at calving was estimated at 3.75 on a 5-point scale,
indicating overconditioning. Overconditioned cows are predisposed to excessive fat
mobilization during early lactation, increasing the risk of hepatic lipid accumulation and
ketone production. No concurrent infectious diseases or obstetrical complications were
reported.
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Clinical and Laboratory Findings

Clinical examination revealed normal rectal temperature but reduced ruminal contractions
and mild dehydration. A characteristic sweet or acetone-like odor was detected in breath and
milk, a classic sign of ketosis. Milk production had declined by nearly 40% from peak yield.
Field-level diagnostic evaluation included Rothera’s test on urine, which yielded a positive
reaction indicative of ketone presence. A portable blood ketone meter recorded BHBA
concentration of 3.2 mmol/L, confirming clinical ketosis. These findings, combined with
history and clinical presentation, established the diagnosis of primary ketosis associated with
early lactation.

Therapeutic Intervention and Outcome

Immediate therapeutic management focused on correcting hypoglycemia and reducing ketone
body synthesis. Intravenous dextrose solution was administered to provide rapid glucose
supplementation, followed by oral propylene glycol as a gluconeogenic precursor for several
consecutive days. Supportive therapy included vitamin B-complex injections to enhance
hepatic metabolic function. Dietary adjustments were made to increase energy density while
maintaining rumen health. Within 48 hours, appetite improved significantly, and milk
production began to recover gradually. After one week, the cow regained near-normal
production levels, demonstrating successful clinical management.

Discussion

This case highlights the metabolic vulnerability of high-producing dairy cows during early
lactation. Overconditioning at calving, coupled with inadequate transition nutrition,
predisposed the animal to severe negative energy balance. The pathogenesis of ketosis
involves a complex interplay between endocrine regulation, hepatic metabolism, and nutrient
intake. Subclinical ketosis, often undetected without metabolic profiling, may cause even
greater economic loss due to silent reduction in milk yield and delayed conception.
Therefore, herd-level monitoring of BHBA levels and body condition scoring should become
routine practice in commercial dairy operations.

Preventive Perspectives

Prevention of ketosis depends largely on strategic transition feeding programs. Maintaining
optimal body condition at calving, ensuring gradual dietary adaptation, supplementing
glucogenic precursors, and minimizing periparturient stress are critical components.
Incorporation of rumen-protected choline, niacin, and balanced mineral supplementation can
further support hepatic function. Early detection through metabolic profiling allows
intervention before clinical signs develop, thereby safeguarding both productivity and animal
welfare.

One Health Approach

The interconnectedness of animal health, human health, and environmental health
necessitates a One Health framework. Zoonotic diseases such as brucellosis, tuberculosis, and
avian influenza require coordinated action among veterinarians, physicians, and
environmental scientists. Integrated surveillance, cross-sectoral collaboration, and public
awareness campaigns are critical components of this approach.

Emergency Preparedness and Outbreak Response

Rapid response mechanisms are vital during disease outbreaks. These include:

« Immediate isolation and movement restrictions

e Ring vaccination

« Strategic culling in severe cases

o Compensation schemes for farmers

Preparedness plans and simulation exercises enhance readiness and reduce economic losses.
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Challenges in Disease Control

Despite advancements, several challenges persist:

« Inadequate veterinary infrastructure in rural areas

e Limited farmer awareness

e Poor compliance with vaccination schedules

o Emergence of new and re-emerging pathogens

« Climate change influencing disease patterns

Addressing these challenges requires policy support, farmer education, and investment in
veterinary services.

Nutritional and Environmental Management

Optimal nutrition strengthens immune function and enhances disease resistance. Balanced
rations with adequate energy, protein, vitamins, and minerals reduce susceptibility to
infections. Proper housing conditions—adequate ventilation, temperature regulation, dry
bedding, and reduced stocking density—minimize stress and pathogen exposure. Stress
reduction plays a critical role in preventing immunosuppression and disease outbreaks.

Vector Control and Sanitation

Many infectious diseases are transmitted by vectors such as ticks, flies, and mosquitoes.
Integrated vector management strategies include regular spraying, use of acaricides,
environmental sanitation, and elimination of stagnant water. Farm hygiene practices such as
regular cleaning of sheds, disinfection of feeding troughs, and proper manure management
significantly reduce microbial load.

Genetic Selection and Breeding for Disease Resistance

Selective breeding programs aimed at enhancing genetic resistance to diseases are gaining
importance. Indigenous breeds often show better adaptability and resistance to endemic
diseases compared to exotic breeds. Incorporating genomic selection tools enables
identification of disease-resistant traits, reducing long-term dependency on medications.

Conclusion

Ketosis in early lactation represents a metabolic imbalance rather than an isolated disease
event. Effective control requires proactive nutritional management, close monitoring during
the transition period, and prompt therapeutic intervention. Strengthening farmer awareness
and veterinary extension services is essential to reduce economic losses and improve dairy
herd health.
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