
 

Introduction 
 
   The following criteria are suggested for the assessment of the importance 
of nutrition in the etiology of a disease state in a single animal or in a group 
of animals: 
- Is there evidence from an examination of the diet that a deficiency of a 
specific nutrient or nutrients may be occurring? 
Is there evidence from an examination of the animals that a deficiency of the 
suspected essential nutrient or nutrients could cause the observed disease? 
- Does supplementation of the diet with the essential nutrient or nutrients 
prevent or cure the condition? 
The difficulties encountered in satisfying these criteria and making an 
accurate and reliable diagnosis of a nutritional deficiency have increased as 
investigations have progressed into the area of trace elements and vitamins. 
The amounts of such substances as selenium present in feedstuffs and body 
tissues are exceedingly small and their estimation difficult and expensive. 
 
EVIDENCE OF EXISTENCE OF 
DEFICIENCY 
   
   General evidence will include either evidence of deficiency in the diet, or 
abnonnal absorption, utilization or requirement of the nutrient under 
consideration. Special evidence may be obtained by chemical or biological 
examination of the feed. 
 
 Diet 
 
 The diet for a considerable period prior to the occurrence of the disease 
must be considered because body stores of most dietary factors may delay 
the appearance of clinical signs, SpeCific deficiencies are likely to be 
associated with particular soil types, and in many instances soil and 
geological maps may predict the probable occurrence of a nutritional 
disease. 
 
 
Abnormal absorption 
 
  Even though a diet may contain adequate amounts of a particular nutrient, 
some other factor, by decreasing the absorption of the nutrient, may reduce 



 

the value of the dietary supply. For instance, excess phosphate reduces 
calcium absorption, excess calcium reduces the absorption of iodine, and 
absence of bile salts prevents proper absorption of the fat-soluble vitamins. 
Chronic enteritis reduces the absorption of most dietary essentials.  
 
 
Abnormal utilization of ingested nutrients 
 
 This may also have an effect on the development of conditioned deficiency 
diseases. For example, molybdenum and sulfate reduce copper storage, 
vitamin E has a sparing effect on vitamin A, and thiamine reduces the 
dietary requirements of essential fatty acids. 
 
 
Abnormal requirement 
 
  Stimulation of the growth rate of animals by improved nutrition or other 
practices may increase their requirement of specific nutrients to the point 
where deficiency disease occurs. There seems to be little doubt that there is a 
genetic variation in mineral metabolism and it has even been suggested that 
it may be possible to breed sheep to 'fit' actual deficiency conditions, but the 
Significance of the inherited component of an animal's nutritional 
requirement is unknown and probably small. 
 
 
EVI DENCE OF A DEFICIENCY ASSOCIATED WITH THE DISEASE 
 
  Evidence is usually available from experimental work to indicate the 
clinical signs and necropsy findings one can expect to be produced by each 
deficiency. Several modifying factors may confuse the issue. Deficiencies 
under natural circumstances are unlikely to be single and the clinical and 
necropsy findings will be complicated by those caused by deficiencies of 
other factors or by intercurrent infections. 
 
EVIDENCE BASED ON CURE OR PREVENTION BY CORRECTION 
OF THE DEFICIENCY 
 
   The best test of the diagnosis in suspected nutritional deficiency is to 
observe the effects of specific nutrient additions to the ration. Confounding 
factors are frequently encountered. Spontaneous recoveries may occur and 



 

adequate controls are essential. Curative responses may be poor because of 
an inadequate dose rate, because of advanced tissue damage, or because the 
abnormality may have been only a predisposing factor or secondary to a 
complicating factor that is still present. Another common cause of confusion 
in therapeutic trials is the impurity of the preparations used, particularly 
when trace elements are involved. Finally, the preparations used may have 
intrinsic pharmacological activity and produce some amelioration of the 
disease without a deficiency having been present. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

VITAMIN A DEFICIENCY 
(HYPOVITAMINOSIS-A) . " 
 
    A deficiency of vitamin A may be caused by an insufficient supply of the 
vitamin in the ration or its defective absorption from the alimentary canal. In 
young animals, the manifestations of the deficiency are mainly those of 
compression of the brain and spinal cord. In adult animals, the syndrome is 
characterized by night blindness, corneal keratinization, pityriasis, defects in 
the hooves, loss of weight and infertility. 
 
 
 
ETIOLOGY 
 
    A deficiency may be primary disease, due to an absolute deficiency of 
vitamin A or its precursor carotene in the diet, or a secondary disease in 
which the dietary supply of the vitamin or its precursor is adequate, but their 
digestion, absorption, or metabolism is interfered with to produce a 
deficiency at the tissue level. 
 
 
 

 EPIDEM IOLOGY 
 
Primary vitamin A deficiency 
Primary vitamin A deficiency is of major economic importance in groups of 
young growing animals on pasture or fed diets deficient in the vitamin or its 
precursors. In the UK, primary vitamin A deficiency occurs in housed cattle 
fed a ration containing little or no green forage . Animals at pasture receive 
adequate supplies of the vitamin, except during prolonged droughts, but 
animals confined indoors and fed prepared diets may be deficient if not 
adequately supplemented. For example, a diet of dried sugar beet pulp, 
concentrates and poor quality hay can result in hypovitaminosis-A in 
confined beef cattle. 
 
 
PATHOGEN ESIS 
 
Vitamin A is essential for the regeneration of the visual purple necessary for 
dimlight vision, for normal bone growth and for maintenance of normal 
epithelial tissues. Deprivation of the vitamin produces effects largely 



 

attributable to disturbance of these functions. The same tissues are affected 
in all species. However, there is a difference in tissue and organ response in 
the different species and particular clinical signs may occur at different 
stages of development of the disease. 
 
 
CLINICAL FINDINGS 
 
In general, similar syndromes occur in all species, but because of species 
differences in tissue and organ response, some variations are observed. The 
major clinical findings are set out below. 
 
Night bli nd ness 
Inability to see in dim light (twilight or moonlit night) is the earliest sign in 
all species, except in the pig in which it is not evident until plasma vitamin 
A levels are very low. 
 
 Xerophthalmia 
 
True xerophthalmia, with thickening and clouding of the cornea, occurs only 
in the calf. In other species a thin, serous mucoid discharge from the eyes 
occurs, followed by corneal keratinization, clouding and sometimes 
ulceration, and photophobia. 
 
Changes in the skin 
 
A rough, dry coat with a shaggy appearance and splitting of the bristle tips in 
pigs is characteristic, but excessive keratinization' such as occurs in cattle 
poisoned with chlorinated naphthalenes, does not occur under natural 
conditions of vitamin A deficiency. 
 
 
Body weight 
 
Under natural conditions, a simple deficiency of vitamin A is unlikely to 
occur and the emaciation commonly attributed to vitamin A defiCiency may 
be largely due to multiple deficiencies of protein and energy. Although 
inappetence, weakness, stunted growth and emaciation occur under 
experimental conditions of severe deficiency. 
 



 

Reproductive efficiency 
 
Loss of reproductive function is one of the major causes of loss in vitamin A 
deficiency. Both the male and female are affected. 
 
 
Nervous system 
 
Signs related to damage of the nervous system include: 
-Paralysis of skeletal muscles due to damage of peripheral nerve roots 
-Encephalopathy due to increased intracranial pressure 
-Blindness due to constriction of the optic nerve canal. 
 
Paralysis 
 
The paralytic form is manifested by abnormalities of gait due to weakness 
and incoordination. 
 
Convulsions 
 
Encephalopathy, associated with an increase in CSF pressure, is manifested 
by convulsions, which are common in beef calves at 6-8 months, usually 
following removal frorn a dry summer pasture at weaning time. 
 
 
Blindness 
The ocular form of hypovitaminosis-A occurs usually in yearling cattle (12-
18 months old) and up to 2-3 years of age. The first sign of the ocular form 
of the disease is blindness in both eyes during daylight. Both pupils are 
widely dilated and fixed and will not respond to light.  
 
 

CLIN ICAL PATHOLOGY 
 
Plasma vitamin A 
Vitamin A levels in the plasma are used extensively in diagnostic and 
experimental work. Plasma levels of 20 µg/dL are the minimal concentration 
for vitamin A adequacy. Papilledema is an early sign of vitamin A 
deficiency which develops before nyctalopia and at plasma levels below 18 
I-µg/dL. Normal serum vitamin A concentrations in cattle range from 25 to 
60 )µg/dL. In pigs, levels of 11.0 µg/dL have been recorded in clinical cases, 



 

with normal levels being 23-29 µg/dL.16 In experimental vitamin A 
deficiency in lambs, serum levels declined to 6.8 µg/dL (normal lambs at 
45.1 µg/dL). 
 
 
NECROPSY FINDINGS 
 
Gross changes are rarely observed at necropsy. Careful dissection may 
reveal a decrease in the size of the cranial vault and of the vertebrae. 
Compression and injury of the cranial and spinal nerve roots, especially the 
optic nerve, may be visible. In outbreaks in which night blindness is the 
primary clinical sign, atrophy of the photoreceptor layer of the retina is 
evident histologically, but there are no gross lesions.  
 

 
Samples for confirmation of diagnosis 
Toxicology - 50 g liver, 500 g feed ASSAY (Vit A) 
Histology - formalin-fixed parotid salivary gland (including duct), rumen, 
pituitary, pancreas, brain (including optic nerves), cervical spinal cord 
(including nerve roots); Bouin's-fixed eye (LM) . 
 
 
 Differential diagnosis … 
Cattle 
• Polioencephalomalacia 
• Hypomagnesemic tetany 
• Lead poisoning 
• Rabies 
• Meningoencephalitis 
• Peripheral blindness due to bilateral 
ophthalmitis. 
 
Pigs 
• Salt poisoning 
• Pseudorabies 
• Viral encepha lomyelitis 
• Spinal cord compression due to 
vertebral body abscess. 
 
 



 

TREATMENT Vitamin A 
 
Animals with curable vitamin A deficiency should be treated immediately 
with vitamin A at a dose rate equivalent to 10-20 times the daily 
maintenance requirement. As a rule, 440 IU/kg BW is the dose used. 
Parenteral injection of an aqueous rather than an oily solution is preferred, 
The response to treatment in severe cases is often rapid and complete, but 
the disease may be irreversible in chronic cases. Calves with the convulsive 
form due to increased CSF pressure will usually return to normal in 48 h 
following treatment. Cattle with the ocular form of the deficiency and that 
are blind will not respond to treatment and should be slaughtered for 
salvage. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

SELENIUM AND/OR VITAMIN E DEFICIENCIES 
 
Etiology  
 
Dietary deficiencies of selenium and vitamin E and conditioning factors like 
dietary polyunsaturated fatty acids. 
 
 
Epidemiology 
 
• Enzootic muscular dystrophy occurs in young growing calves, lambs, goat 
kids, and foals born to dams in selenium-deficient areas and 
unsupplemented. Occurs worldwide and common in Austra lasia, UK, Great 
Plains of North America where soils are deficient in selenium. Vita min E 
deficiency in animals fed poor quality forage and diets high in 
polyunsaturated fatty acids. Outbreaks of muscular dystrophy precipitated by 
exercise. 
• Mulberry heart disease in finishing pigs. 
• Selenium-responsive diseases occur in Australasia and are not obvious 
clinically but respond to selenium supplementation. Selenium and vitamin E 
deficiency may be involved in reproductive performance, retained placenta 
in cattle, resistance to infectious disease like bovine mastitis. 
 
 
PATHOGENESIS 
 
The literature on the antioxidant roles of selenium and vitamin E have has 
been reviewed.2 Dietary selenium, sulfurcontaining amino acids and vitamin 
E act synergistically to protect tissues from oxidative damage. 
vitamin E protects cellular membranes from lipoperoxidation, especially 
membranes rich in unsaturated lipids, such as mitochondric, endoplasmic 
reticulum and plasma membranes. Diets low in selenium and/or vitamin E 
do not provide sufficient protection against the 'physiological' 
lipoperoxidation that occurs normally at the cellular level. 
 
 
 
 
 
 



 

Signs 
 
 Muscular dystrophy characterized by groups of animals with stiffness, 
weakness, recumbency, severe in myocardial form. Mulberry heart disease 
characterized by outbreaks of sudden death in finishing pigs.  
 
 
 

Clinical pathology 
 
 Increased plasma levels of creatine kinase. Low serum levels of selenium 
and vitamin E. Glutathione peroxidase activity. 
 
 
Necropsy findings  
 
Bilaterally symmetrical pale skeletal muscle, pale streaks in myocardial 
muscle. Hyaline degeneration of affected muscle. 
 
 
Diagnostic confirmation  
 
Low selenium and vitamin E in diet and tissues, increased creatine kinase 
and muscle degeneration. 
 
 
Differential diagnosis list 
 
Acute muscular dystrophy in calves and yearlings 
• Haemophilus somnus septicemia 
 
• Pneumonia. 
Subacute enzootic muscular dystrophy: 
 
• Musculoskeletal diseases 
polyarthritis, traumatic or infectious myopathies (blackleg), osteodystrophy, 
and fractures of long bones. 
 
• Diseases of the nervous system: 
spinal cord compression, Haemophilus somnus meningoencephalitis and 
myelitis, organophosphatic insecticide poisoning 



 

 
• Diseases of the digestive tract: 
carbohydrate engorgement resulting in lactic acidosis, shock, dehydration 
and weakness. 
 
• Muscular dystrophy in lambs and kids: Enzootic ataxia and swayback 
 
• Muscular dystrophy in foals: 
Traumatic injury to the musculoskeletal system and polyarthritis; meningitis; 
traumatic injury to the spinal cord. 
 
 
 
Treatment  
 
Vitamin E selenium parenterally. 
 
Control 
 
 Selenium and vitamin E supplementation of diet, strategic oral and/or 
parenteral vitamin E and selenium to pregnant dams or young animals on 
pasture.  
 
 
VITAMIN D DEFICIENCY  
 
Vitamin D deficiency is usually caused by insufficient solar irradiation of 
animals or their feed and is manifested by poor appetite and growth and in 
advanced cases by osteodystrophy. 
 
 
Etiology  
 
Lack of ultraviolet solar irradiation and/or deficiency of preformed vitamin 
D in d iet. 
 
Epidemiology  
 
Uncommon because diets are supplemented. Occurs in a n i mals i n 
countries with relative l a c k o f UV i rradiation especially in winter months; 



 

animals raised in doors for long periods. May occur i n young grazing a n i 
mals in winter months. May be antivitamin D factor. 
 
 
PATHOGEN ESIS 
 
Vitamin D is a complex of substances with anti-rachitogenic activity. The 
important components are as follows: 
Vitamin D3 (cholecalciferol) is produced from its precursor 7 -
dehydrocholesterol in mammalian skin and by natural irradiation with 
ultraviolet light.  
Vitamin D2 is present in sun-cured hay and is produced by ultraviolet 
irradiation of plant sterols. Calciferol or viosterol is produced commercially 
by the irradiation of yeast. Ergosterol is the provitamin 
Vitamin D4 and Ds occur naturally in the oils of some fish. 
Vitamin D produced in the skin or ingested with the diet and absorbed by the 
small intestine is transported to the liver. 
Adeficiency of the metabolite may occur in animals with renal disease, 
resulting in decreased absorption of calcium and phosphorus, decreased 
mineralization of bone, and excessive losses of the minerals through the 
kidney. 
 
Signs  
 
Reduced productivity; poor weight gain; reduced reproductive performance. 
Rickets i n young; osteomalacia i n adults. 
 
 
 
Clinical pathology 
 
 Serum calcium and phosphorus. Plasma vitamin D . 
 
Necropsy findings 
 
 Lack of mineralization of bone. 
 
Diagnostic confirmation 
 
 Histology of bone lesions. 



 

 
Differential diagnosis 
 
  Rickets and osteomalacia. 
 
 
Treatment 
 
 Admin ister vitamin D parenterally and oral calcium and phosphates. 
 
Control  
 
Supplement diets with vitamin D. Injections of vitamin D when oral 
supplementation not possible. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

COPPER DEFICIENCY 
 
Etiology 
 
 Primary copper deficiency due to inadequate levels in diet. Secondary 
copper deficiency due to conditioning factors such as excess molybdenum 
and sulfur in the diet. 
 
Epidemiology 
 
Primarily in young pastured ruminants (cattle, sheep, goats, and farmed 
deer) in spring and summer. Primary deficiency occurs in sandy soil and 
heavily weathered areas; secondary in peat or muck soil areas. Feed and 
water supplies may contain molybdenum, su lfate and iron salts, which i 
nterfere with copper metabolism. May be congenital i n newborn lambs 
(swayback) if ewes deficient or delayed in nursing lambs (enzootic ataxia). 
Some breeds of sheep highly susceptible. 
 
 
PATHOGENESIS 
 
Wool 
 
The straightrless and stringiness of this wool is due to inadequate 
keratinization, probably due to imperfect oxidation of free thiol groups. 
 
Body weight 
 
In the later stages of copper deficiency, the impairment of tissue oxidation 
causes interference with intennediary metabolism and loss of condition or 
failure to grow. 
 
Anemia 
 
The known importance of copper in the formation of hemoglobin accounts 
for the anemia in copper deficiency. The presence of hemosiderin deposits in 
tissues of copper-deficient animals suggests that copper is necessary for the 
reutilization of iron liberated from the normal breakdown of hemoglobin. 
 
 



 

Bone 
 
The osteoporosis that occurs in some natural cases of copper deficiency is 
caused by the depression of osteoblastic activityY In experimentally induced 
primary copper deficiency, the skeleton is osteoporotic and there is a 
significant increase in osteoblastic activity.  
 
 

Nervous tissue 
 
Copper deficiency halts the formation of myelin and causes demyelination in 
lambs, probably by a specific relationship between copper and myelin 
sheaths. Defective myelination can commence as early as the midpoint of 
the fetus's uterine life. The focus of lesions in the white matter shifts from 
the cerebrum in lambs affected at birth (congenital swayback) to the spinal 
cord in delayed cases, which may reflect respective peaks of myelin 
development  at those sites at 90 days' gestation and 
20 days after birth. 
 
 
Heart 
 
The myocardial degeneration of falling disease may be a terminal 
manifestation of ,anemic anoxia, or be due to interference with tissue 
oxidation. 
 
Signs 
 
 Herd problem. Young growing ruminants on pasture. Unthriftiness, changes 
in hair color, chronic diarrhea in molybdenosis (secondary deficiency), 
chronic lameness, neonatal ataxia, anemia later stages of deficiency and 
falling disease i n adult cattle.  
 

 
Clinical pathology  
 
Low seru m and hepatic copper. Ceruloplasmin. Anemia. 
 
 
 
 



 

Necropsy findings 
 
 Anemia, emaciation, hemosiderosis, osteodystrophy, demyelination in 
enzootic ataxia, myocardiopathy. 
 
 
Diagnostic confirmation 
 
 Low serum and hepatic copper and response to treatment. 
 
Differential diagnosis  
 
Copper deficiency must be differentiated from herd problems associated 
with the following clinical findings: 
• Unthriftiness due to intestinal parasitism 
• Malnutrition due to energy-protein deficiency 
• Lameness caused by osteodystrophy due to calcium, phosphorus, and 
vitamin D imbalance 
• Anemia due to pediculosis 
• Neonatal ataxia in lambs (congenital swayback and enzootic ataxia) from 
border d isease; cerebellar hypoplasia (daft lamb disease); hypothermia; 
meningitis 
• Sudden death due to other causes . 
 
 
 
Treatment  
 
Copper su lfate orally; copper glycinate parenterally. 
 
 
Control  
 
Provide source of copper by oral dosing or dietary supplementation in feed 
or on pasture. Parenteral administration of copper at strategic times. Copper 
oxide needles orally for prolonged effectiveness. Controlled-release boluses. 
Genetic selection. Removal of sulfates from water supply. 
 
 
 



 

 
 
IODINE DEFICIENCY 
 
Etiology  
 
Primary dietary deficiency of iodine or secondary to conditioning factors 
such as calcium, Brassica plants, or bacterial pollution of water. 
 
 
Epidemiology 
 
 In all species, most common in continental land masses. Neonatal animals. 
Diets of dams deficient in iodine or containing conditioning factors such as 
certain plants.  
 
 
 
 
 

PATHOGENESIS 
 
Iodine deficiency results in a decreased production of thyroxine and 
stimulation of the secretion of thyrotropic hormone by the pituitary gland. 
This commonly results in hyperplasia of thyroid tissue and a considerable 
enlargement of the gland. Most cases of goiter of the newborn are of this 
type. The primary deficiency of thyroxine is responsible for the severe 
weakness and hair abnormality of the affected animals. 
 
 
 
 
Signs  
 
Goiter as palpable enlargement of thyroid gland. Neonatal mortality due to 
stillbirths, weak neonates may not be able to suck and die in few days, 
alopecia at birth, myxedema. 
 
 
Clinical pathology 
 
 Blood iodine levels. 



 

 
 Necropsy findings 
 
 Thyroid enlargement, alopecia, myxedema. 
 
Diagnostic confirmation  
 
Goiter and iodine deficiency. 
 
Differential diagnosis list 
 
• Weak calf syndrome 
• Abortion 
• Congenital defects. 
• Hypothyroidism 
 
Treatment 
 
 Not usually undertaken . 
 
Control  
 
Insure dietary intake of iodine in pregnant animals 
 
 
 
 
 
ZINC DEFICIENCY (PARAKERATOSIS) 
 
Etiology 
 
 Dietary deficiency of zinc and factors which interfere with zinc utilization. 
 
 
Epidemiology  
 
Growing pigs, cattle and sheep. Excess of calcium favors disease in pigs.  
 
 
 



 

PATHOGENESIS 
 
The pathogenesis of zinc deficiency is not well-understood. Zinc is a 
component of the enzyme carbonic anhydrase, which is located in the red 
blood cells and parietal cells of the stomach, and is related to the transport of 
respiratOlY carbon dioxide and the secretion of hydrochloric acid by the 
gastric mucosa. Zinc is also associated with RNA function and related to 
insulin, glucagon, and other hormones. It also has a role in keratinization, 
calcification, wound healing, and somatic and sexual development. Because 
it has a critical role in nucleic acid and protein metabolism a deficiency may 
adversely affect the cellmediated immune system. 
 
 
 
Signs 
 
Pigs 
  
Loss of body weight gain. Symmetrical, crusty skin lesions (parakeratosis) 
over dorsum and ears, tail; become thick and fissured. No pruritus. 
 
Ruminants 
  
 Alopecia, over muzzle, ears, tail-head, hind legs, flank, and neck. Stiff gait 
and swelling over coronets. Loss of wool and thickened skin in sheep. 
Infertility in rams. Poor growth in goats and skin lesions. 
 
 
Clinical pathology 
  
Serum zinc levels lower than normal. 
 
Necropsy findings 
 
 Parakeratosis. 
 
Diagnostic confirmation 
 
 Histology of skin leSions and serum zinc levels. 
 



 

Differential diagnosis list 
 
• Sarcoptic mange in cattle and pigs 
• Exudative epidermitis in piglets. 
 
Treatment  
 
Add zinc to diet. 
 
Control 
 
 Supplement zinc in diet. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

CALCIUM DEFICIENCY 
 
Calcium deficiency may be primary or secondary, but in both cases, the end 
result is an osteodystrophy, the specific disease depending largely on the 
species and age of the animals affected. 
 
Etiology 
 
 Primary dietary deficiency of calcium uncommon. Secondary ca lcium 
deficiency due to marginal calcium intake and high phosphorus intake. 
 
Epidemiology  
 
Sporadic. Not common if diets adequate. 
 
 
PATHOGENESIS 
 
The main physiological functions of calcium are the formation of bone and 
milk, participation in the clotting of blood and the maintenance of 
neuromuscular excitability. In the develop ment of osteodystrophies, dental 
defects and tetany the role of calcium is well understood but the relation 
between deficiency of the element and lack of appetite, poor growth, loss of 
condition, infertility and reduced milk flow is not readily apparent. The 
disinclination of the animals to move about and graze and poor dental 
development may contribute to these effects. 
 
Clinical Signs 
 
 Poor growth and dentition. Tetany may occur in lactating ewes. 
Inappetence, stiffness, fracture of long bones. Specific diseases include: 
rickets, osteomalacia and osteodystrophia fibrosa. 
 
Clinical pathology 
 
 Serum ca lcium and phosphorus. Radiography. 
 
Necropsy findings 
 
 Osteoporosis; low ash content of bone. 



 

 
Diagnostic confirmation 
 
 Histology of bone and bone ash analyses.  
 
 

 
Differential diagnosis  
 
Those diseases resembling rickets and osteomalacia. 
 
 
 
 

Treatment 
 
 Calcium salts parenterally and orally. 
 
Control  
 
Adequate calcium and phosphorus levels in diet.  
 
 
 
 
PHOSPHORUS DE FICIENCY 
 
Phosphorus deficiency is usually primary and is characterized by pica, poor 
growth,infertility and, in the later stages, osteodystrophy. 
Hypophosphatemia in dairy cattle is also associated with increased fragility 
of red blood cells and postparturient hemoglobinuria. 
 
 
Etiology  
 
Usually a primary deficiency in diet; may be conditioned by vitamin D 
deficiency. 
 
Epidemiology  
 
Primary phosphorus deficiency occurs worldwide. Soils and crops 
commonly deficient in phosphorus. Primary deficiency may occur in 



 

lactating dairy cattle in early lactation. Occurs under range conditions in 
beef cattle and sheep. In pigs not supplemented with sufficient phosphorus. 
 
 
 
 
 
PATHOGENESIS 
 
From 80 to 85 % of the phosphorus of the body is located in the skeleton 
where it occurs as hydroxyapatite in a 1.0:1.7 ratio with calcium. These two 
minerals provide . bone strength necessary for normal activities, such as 
grazing.3 Bone phosphorus also functions as an important phosphorus 
reservoir for resorption when body requirements temporarily exceed dietary 
intake. From 17 to 42% of bone could be resorbed in cattle and sheep in 
times of phosphorus deficiency. 
 
 
Clinical Signs  
 
Young animals grow slowly; develop rickets. Adults develop osteomalacia, 
unth riftiness, weight loss, reduced feed consumption, reluctance to move, 
leggy appearance, fractures, impaired fertil ity. Recumbency in 
highproducing cows on marginally phosphorus deficient diet. 
 
 
Clinical pathology  
 
Serum phosphorus. Phosphorus content of diet. 
Necropsy findings Rickets and osteomalacia; lack of mi neralization of 
bones. 
 
 
Diagnostic confirmation 
 
 Histology of bone lesions; bone ash analyses. 
 
 
 
 



 

Differential diagnosis  
 
Those diseases resembling rickets and osteomalacia. 
 
 
Treatment 
 
 Phosphates parenterally and orally and vitamin D. 
 
 
Control  
 
Supplement diets with adequate phosphorus, calcium, and vitamin D.  
 
 
MAGNESIUM  DEFICIENCY 
 
A nutritional deficiency of magnesium plays a role in causing lactation 
tetany in cows and hypomagnesemic tetany of calves. In both diseases, there 
are complicating factors that may affect the absorption and metabolism of 
the element. Hypomagnesemia may occur in up to 50% of adult horses 
hospitalized for severe gastrointestinal disease such as colic, acute diarrhea, 
and infectious respiratory disease. Young horses were able to regulate serum 
total magnesium concentrations more efficiently than adult horses which 
were more likely to be hospitalized longer, but the mortality rate was not 
higher. Magnesium is an essential constituent of rations for recently weaned 
pigs. Expenmentally induced deficiency causes weakness of the pasterns, 
particularly in the forelegs, causing backward bowing of I the legs, sickled 
hocks, approximation of , the knees and hocks, arching of the back, 
hyperirritability, muscle tremor, reluctance to stand, continual shifting of  
weight from limb to limb, and eventually ! tetany and death. A reduction in 
growth  rate, feed consumption and conversion,  and levels of magnesium in 
the serum  also occur. The requirement of magnesium for pigs weaned at 3-9 
weeks  of age is 400-500 mg/kg of the total ration. 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 


