INTRODUCTION
Milk fever is a complex metabolic disease of mature dairy cows that occur just before or soon after calving. The clinical signs include muscle weakness, cold skin due to peripheral circulatory failure, small amplitude pulse, decreased intensity of heart sounds, lateral recumbency, drowsiness and death if left untreated (Abdulla et al., 2014).

 According to the factors that contribute to occurrence of milk fever are parturition, stage of lactation, age, breed and diet. Number of parity also plays an important role in milk fever. Three stages of milk fever are recognized based on the clinical presentation of the animal. In stage one, the cow able to stand but staggers due to weakness of the muscle. In stage two, the cow is on sternal recumbency with twisting or curving of the neck towards the flank, while in stage three, the cow suffers from paralysis leading to coma and death. Stages one and two are easily managed, while stage three may warrant culling of the animal. Milk fever is managed by a slow intravenous infusion of calcium borogluconate into the jugular vein. Lowering dietary calcium levels during dry period is very important for prevention of milk fever, as well as to balance the acid-base diet ratio; Dietary Cation-Anion Difference (DCAD). High milk producing cows are more prone to milk fever due to the high demands of calcium, resulting to metabolic disease in dairy cows. The incidence of milk fever is higher during calving and can extend to the peak of lactation which is in week 6 to 8 post partum. Cows that recover from milk fever are prone to other metabolic disease. Similarly, cows that have suffered from milk fever are more likely to develop the condition during subsequent calving. The prognosis of milk fever depends on the stage of the condition; stage 1 is less severe and the animal is able to stand but staggering. In stage 2, the cow is recumbent on sterna recumbency, while in stage 3, there is progressive muscular paralysis that may lead to coma and death if prolonged (Curtis et al., 1983; Curtis et al., 1984).
It is estimated that this disease affects 3 to 8% of cows with some herds having prevalence as high as 25 to 30%. Symptoms appear when blood calcium levels are low; hence the synonym of milk fever is hypocalcaemia. Incidence of milk fever is estimated to be between 4-5% of 2  plus lactation cows and increases with cow age. Economic losses due to medicines, veterinary services and reduced production exceed Rs.400 per cow (Mandali, 1999). Losses are also associated with increased incidence of secondary diseases, such as ketosis, mastitis, retained placenta, displacement of abomasum, uterine prolapse, limb injuries, and pneumonia can further inflate losses. Milk fever (paresis puerperalis), the clinical manifestation of parturient hypocalcaemia, is a disease of considerable importance for dairy cow welfare and economy. Although treatment with intravenous infusion of calcium salt solutions cure most clinical cases of hypocalcaemia, such cows are later more susceptible to other metabolic and infectious diseases (Curtis et al., 1983; Curtis et al., 1984). In many countries prevention of parturient hypocalcaemia is therefore given a high priority. It has been proposed that a speciﬁc control pro-gram is relevant when the incidence of milk fever increases to above 10% among high-risk cows, i.e. cows entering third or later lactations (Radostits et al., 2000).
Objectives from this postmortem:
01. To detect the causes of death by post-mortem examination.
02. Examination of the serum calcium level in other pregnant cows on that farm to correlate the cause of death in pregnant cows.

03. To get an idea about systemic procedure for post mortem examination in large animal

REVIEW OF LITERATURE
MILK FEVER:

Milk fever is a metabolic disease occurring most commonly in adult cows before or after parturition. But may also occur several weeks before or after parturition. Milk fever is a metabolic disease of mature dairy cows that occur just before or soon after calving (Abdulla et al., 2014)
Calcium is stored in the body in the bones where in association with P & Mg it forms complexes which are responsible for skeletal rigidity. In young animals, dietary Ca/P ratio or inadequacy of Vitamin D is responsible for development hypocalcaemia (Kelly, 1967). Calcium and phosphorus also play important roles in other bodily functions. A decrease in either or both can cause a decrease in weight gain and/ or a decrease in efficiency of gain. During lactation low amounts of either will reduce milk production. A superior milking cow requires three times more calcium than does a non-lactating cow. A phosphorus deficiency can delay puberty in heifers and can delay mature beef cows from returning to heat following parturition. Cattle also need correct amounts of calcium for the nervous and muscular systems to function properly (Rossi, 2006). 

The metabolism of calcium is influenced by the parathyroid hormone Calcitonin and vitamin D. Parathyroid is secreted in response to hypocalcaemia & stimulates the conversion of 25-dyhydroxycholecalciferol to 1, 25-dyhydroxycholecalciferol. Parath hormone & 1, 25-DHCC together stimulate bone resorption & 1; 25-DHCC alone stimulates intestinal absorption of calcium. Calcium enters the blood from bone and intestine and when the serum calcium level increases above the normal. Parathyroid hormone is inhibited and calcitonin is stimulated. The increased calcitonin concentration blocks bone resorption and the decreased parathyroid hormone concentration depresses calcium absorption (Chakraborti, 2004). 
Proper utilization of calcium and phosphorus is affected not only by the amount of each mineral fed, but also by their ratio. The optimum Ca: P ratio is about 1.5:1, with a range of 1:1 to 4:1 being satisfactory. In some high-concentrate rations, ratios higher than 2:1 have been successful (Rossi, 2006).
Primary dietary deficiency of Ca is uncommon. Secondary Ca deficiency due to marginal Ca intake & High P intake. The condition of hypocalcaemia is sporadic n nature occurring in particular groups of animals rather than in geographically limited areas (Radostits et al., 1994).
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Pathogenesis of milk fever:
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Calcium is very important to maintain the tonacity& excitability of muscle & helps in the transmission of nerve impulse. Ca2+ helps to maintain neuromuscular tone. The release of unbound Ca2+ ion into the sarcolemman of the muscle fiber triggers the contractile protein action of myosin which produces the contraction of the myofibrils. The normal ratio of Ca: Mg in blood is 6:1. This ratio may be changed when there is relative hypomagnesaemia or hypomagnesaemia. When hypocalcaemia is linked with hypomagnesaemia, the patient becomes paretic & narcosis supervenes. When hypocalcaemia is linked with normal magnesium level, the patient paddles with the hind legs becoming recumbent, May or may not get up, finally becomes paretic & coma develops. But when hypocalcaemia is linked with hypomagnesaemia, the patients shows tetany of fore as well as the hind legs, hyperesthesia & may become recumbent followed by convulsion (Chakraborti, 2004).
Hypocalcaemia affects muscular contraction in different ways:









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 development of skeletal defects and tetany, the role of calcium is well understood but the relation between deficiency of the elements & 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 & graze and poor dental developments may contribute to these effects (Radostits et al., 1994).
Calcium, in association with Phosphorous is necessary to ensure normal bone growth in animals. A sudden increase in calcium metabolism from the skeletal responses is desirable in parturient animals especially in cow to avoid the possibility of acute hypocalcaemia leading to tetany (Kelly, 1967).

In cattle, dietary calcium is absorbed by the small intestine according to body needs whereas young animals with high growth requirements absorb & retain calcium in direct relation to intake over a wide range of intakes. Adult male animals, irrespective of intake, absorb only enough calcium to replace that lost by excretion into urine & intestine, retaining none of it. Calcium absorptions is increased in adult animals during periods of high demand e.g. pregnancy and lactation or after a period of calcium deficiency. But a substantial loss of body stores of calcium appears to be necessary before this increase occurs. The dietary factors influencing the efficiency of calcium and phosphorous present in the diet and the presence of interfering substance (Chakraborti, 2004). Most grasses are adequate in calcium. Legumes such as alfalfa, peanut, clover and soybean hay are good sources of calcium, but corn silage and sorghum silage are poor sources of calcium. In general, most concentrates are relatively poor calcium sources. One exception is citrus pulp, which is relatively high in calcium concentration (1.9 percent). Corn, corn by-product feeds and sorghum grain are particularly low in calcium content, and cattle fed grain or corn silage-based diets require calcium supplementation (Rossi, 2006). 
Clinical pathology

Total serum calcium levels are reduced to below 8mg/dL (2.0mm0l/L) usually to below 5mg (1.2mmol/L) and sometimes to as low as 2mg (0.5mmol/L). The reduction is usually but not always, proportional to the severity of the clinical syndrome. Average figures for total serum calcium levels in the three species are cows 5.21.2mg/dL (1.30±0.30mmol/L), ewes 4.61.5mg/dL (1.15±0.37mmol/L), goat does 3.80.6mg/dL (0.94±0.15mmol/L) (Radostits et al., 1994).
MATERIALS AND METHODS

Case history:

A 3.5 years old high yielding dairy cattle (Holstein Friesian) was died at  09 months of pregnancy in epic dairy farm which was  reported at Department of Pathology and Parasitology, Chittagong Veterinary and Animal Sciences University, Bangladesh for postmortem examination to identify the cause of death with the history of sternal recumbency and less feed intake before death. 
Post mortem Examination:

Before opening of the carcass external lesion like wound, fracture, snake biting lesion etc. and unclotted tarry colour blood from natural opening which clinical sign is for Anthrax was not found. Than it was decided for post mortem examination.
Materials Required:
· Musk

· Hand gloves

· Apron

· scalpel

· scissors

· knife

· Bone cutter

Collection of Blood serum from other pregnant cows:

A 25G needle was inserted in the jugular vein and blood was withdrawn slowly, after that 10 ml of whole blood was collected from each pregnant cow. Than the syringe was kept at room temperature for one hour and the serum was collected in eppendorf tube after clotting of blood. Then it was kept in ice box and transferred to the Dept. of physiology Biochemistry and pharmacology for biochemical test like determination of serum calcium level. 

Necropsy Procedure for Cow

At first the external surface of the cow was observed carefully

Then the Cow was placed in dorsoventral position

External changes was observed e.g. erosion, ulceration, wound in the skin, external orifice, discharge, examination of the raised part of the joint, prolaps of uterus, vagina, rectum etc. But no such lesion was found.

Then an incision was made through mid-ventral line or through linea alba from chin to the anus.

Skinning of the cow was done in such way that the longisimus muscle is exposed

pectoral and serratus muscle was cut in such way that the legs were fallen on the ground

Cutting of the medial thigh muscle the groin region of both legs such way that coxo-femoral articulation was exposed and posterior leg was fallen on the ground

sternum was hold in appropiate position

Incision was made to the medio-lateral side of the rami

Mandibular muscle was cut and pulled out the tongue by holding from buccal cavity

Pulling out the tongue, pharynx, larynx from buccal cavity and cutting of the dorsal attachment  of the tongue, trchea, esophagus when reach up to carniform cartilage

Incision was made transversely on the xyphoid cartilage on the anterior abdomen

Through the costo-condral junction incision was made  to  both side of sternum from posterior to anterior  up to carniform cartilage

sterna attachment was cut

First 3-4 rib was broken down in right sides to get enough space to enter into thoracic cavity

Entering into thoracic cavity, examination of pleura for the presence of abscess, cyst, tumor, hemorrhage, fibrosis

Sever of heart and lungs, holding the tongue with esophagus reaching up to diaphragm

Examination of diaphragm if there is any abnormalities and then cutting of diaphragm in tendinous and muscular part

Holding the tongue and esophagus, cutting the distal attachment and abdominal cavity

Remove all visceral organs like liver, spleen, kidney are examined and also examined for  fibrous tissue formation

Brain tissues was examined by separating the heading from alanto-occipital joint, Skinning and by removing the brain from cranial cavity.

Post mortem examination maintaining Standard Operating Protocol




RESULS AND DISCUSSION

Post mortem findings:

After post mortem examination following lesions was observed
01. Straw color fluid was accumulation in the abdominal cavity.

02. Abomasal displacement.
03. Fragile liver.

04. Flaccid cardiac muscle

05. Dead Fetus 
Serum calcium level in other pregnant cows:
	Serial number
	Cow Id Number
	Age
	Pregnant Age
	Calcium level in blood
	Normal level of calcium in blood (Radostits et al., 1994)

	01
	B-2
	3 Years
	9 Months
	6.0mg/dl
	8.5 – 10 mg/dl

	02
	B-5
	4.5 Years
	9 Months
	5.2 mg/dl
	8.5 – 10 mg/dl

	03
	A-9
	3.5 Years
	8.5 Months
	7.5 mg/dl
	8.5 – 10 mg/dl

	04
	A-6
	4 Years
	5 Months
	6.1 mg/dl
	8.5 – 10 mg/dl

	05
	A-3
	3 Years
	9 Months
	9.0 mg/dl
	8.5 – 10 mg/dl


The most consistently found symptom in Hypocalcaemia is a low blood calcium level. Cattle with serum calcium level lower than 7.5 mg/dl should be considered hypocalcaemia. Animals with serum calcium level of 5.5-7.5 mg/dl may show the signs of 1st stage hypocalcaemia. 2nd stage hypocalcaemia is seen with calcium level of 3.5-6.5 mg/dl. Calcium concentration may fall to as low as 2 mg/dl in stage three (Oetzel, 1986). In all these case, the level of calcium replaced is measured by the dilatation of the pupil during calcium infusion as there was no sophisticated equipment to measure the blood calcium level. 









Hypocalcaemia is accompanied by hypophosphate. Serum inorganic phosphorus levels are usually depressed to 1.5-3 mg/dl (Radostits et al., 1994). In the present cases, the phosphorus level could not be determined due to lack of proper facilities but the calcium salt solution administered contains phosphorus, which might be helpful to correct the level. 

Low rectal temperatures were associated with a low calcium concentration in many, but not in all cases. This effect could be due to the decreased peripheral blood circulation as a result of lower body temperature (Fenwick., 1994). When the body temperature increased, the calcium level increased also. This confirms a positive relationship between the rectal temperature and calcium level. 

Several factors are associated with increased incidence of hypocalcaemia particularly milk fever including parturition, lactation number, advancing age and dry period nutrition (Radostits et al., 1994). It is necessary to provide low calcium in the ration during dry period. (Thilsing-Hansen et al., 2002).
The provision of adequate calcium in the diet, the reduction of phosphorus intake where it is excessive and the provision of adequate Vitamin-D are the essentials of both treatment and prevention. Some examples of estimated minimum daily requirements for Ca was set out in the table-1. These are estimated minimum requirements and may need to allow for variation in individual animal requirements (Radostits et al., 1994).
Limitations
The dead cow was diagnosed tentatively based on gross lesion and history but calcium and glucose level in blood serum couldn’t measure before death. It would be better if Histopathological examination was done to observe Fatty change in liver, heart muscle, kidney etc. Although the sample was collected for histopathology it was difficult to get the result due to time limitation of the report.
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Onset of lactation





Decreased level of calcium in blood





Activate calcium homeostatic mechanism (Intestinal absorption and bone resorption of calcium)





For intestinal absorption need stimulation of vitamin D and for bone resorption need parathyroid hormone stimulation





Decreased number of reception 


Increased age 


Sudden high demand





Ca homeostatic mechanism become unable to meet this demand





Hypocalcaemia occur





01. Ca has a membrane stabilizing effect on peripheral nerves





Hypocalcaemia


Lack of membrane stabilizing effect


Tetany 





02. Calcium is needed for release of acetylcholine at neuromuscular junction





If hypocalcaemia present 


 Acetylcholine not release


 Paralysis





03. Calcium is required directly for muscle cell contraction





Lack of smooth muscle tone:


Gastrointestinal stasis


Skeletal muscle paralysis





Decreased contractibility of cardiac muscle 


Decreased stroke volume 


50% reduction in arterial blood pressure





Fig 3: Opening of thorax by bone cutter





Fig 4: Opening of the thorax and abdomen
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Fig 1: Ventral incision through chin to anus
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Fig 2: Skinning of the carcass
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Fig 6: Accumulation of peritoneal fluid in abdominal region





Fig 8: A 9 month age dead fetus





Fig 7: Displacement of abomasum





Fig 5: Strew Color Fluid in Abdominal Cavity
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Fig 9: Clotted blood in left ventricle





Fig 10: liver become pale and fragile with congestion of diaphragmatic lobe of lung





Fig 11: Congested Lung





Fig 12: Uterus containing dead fetus





FIGURE OF POST MORTEM
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