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Diagnosis of Calcium Deficiency in Cattle Based On Response to Therapy in Mithapukur Upazilla under Rangpur District.
ABSTRACT

With a View to study the diagnosis of calcium of deficiency in cattle based on response to calcium borogluconate solution therapy in a no. animals which were diagnosed on the basis of owner’s complaints, history and exhibiting clinical signs. Among the affected animals, 15 were adult cow and only 2 were young calves. No blood sample was collected from the affected patient due to lack of proper facilities. The level of calcium replaced was determined; the infusion of calcium salt solution was also immediately stopped. All the patient given the treatment ware recovered immediately or sometimes within one or two days. So the success rate of diagnosis and treatment is 100%. 

____________________________________________________
Key Words: Calcium borogluconate, milk fever, hypocalcaemia. 
CHAPTER-1

INTRODUCTION
Bangladesh is an agricultural country. The principle way of living is the agriculture. Almost 80% of the total populations of Bangladesh are the farmers. As most of the people earn their livelihood through agriculture, there are huge no. of livestock e.g. cattle, goat, buffalo, sheep and also poultry in the country. Almost every farmer in the village has at least two cattle. They rear the cattle mot only for milk production but also for the ploughing purpose. But the matter of sorrow is that these people are too poor to take proper care of their cattle. They are often failed to manage properly balanced nutrition to the animals. Most of the cattle populations in the villages are supplied only roughage- mostly straw. Due to lack of adequate fodder and pasture land the animals have to be reared on the straw. Some farmers give concentrate to their animals but it is not in sufficient amount. On the country the rang of these concentrate are limited to rice polish, mustard oil cake, etc. They are even not interested to deworm their animals. As a result the animals are suffering from nutritional disorders. Moreover, during parturition, the cattle suffer from milk fever and as the farmers bring their animals to the hospital too late and the animals are about to die. There are lots weak and emaciated animals which even can not be able to get up (Mostafa, 1993). Most of these cases are due to mineral deficiency, of which ninety-nine percent of total body calcium is stored in the bones (Johnny Rossi. 2006). This concept helps me to take decision to conduct the research work on the “Diagnosis of Calcium Deficiency in Cattle Based on Response to Therapy in Mithapukur Upazilla under Rangpur district.
So considering the above facts, the present study was undertaken with the following objectives- 

1. To diagnose the hypocalcaemia diseases like milk fever. 

2. To monitor the response of the animals to the therapy. 

Chapter-2 

Review of Literature 

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 W.R. Kelly (1967), Veterinary clinical Diagnosis, 3rd edition. 

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 (W.R. Kelly (1967), Veterinary clinical Diagnosis. 3rd edition). 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 (Johnny Rossi, 2006). 

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 (Johnny Rossi, 2006). 

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 (Johnny 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). 

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 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). 

Absorption & Metabolism of Calcium: 

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). 

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). 
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Factors Affecting Calcium Homeostasis & Variation: (Chakraborti, 2004). 

1. 
Excessive loss of calcium in the colostrums beyond the capacity of absorption from the intestine & mobilization from the bones to replace. The colostrums are rich in calcium 12-13 times more than that of blood. 

2. 
An impairment of absorption of calcium from the intestine at parturition. Suggestive causes are- 


a. Taking less amount of feed at parturition. This will cause less amount of fiber or cellulose in the rumen & intestine. So there will be atony of gut resulting to impairment of calcium absorption. 


b. Other factors are deficiency of vitamin-D & less acidic PH in the gut. 


c. Failure to mobilize skeletal calcium could arise because of PTH insufficiency. Calcium intake during dry period influences this problem. High calcium intake during dry period influences this problem. High calcium intake during dry period (over 100-125gm/cow/day) tends to increase the problem because high calcium depresses the PTH activity & its gland. 


d. Excessive Calcitonin level in blood may decrease the calcium level of blood. 


e. Estrogen also inhibits calcium metabolism. 

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). 

Chapter-3

Materials and Methods 

Study Area: Upazilla Veterinary Hospital, Mithapukur, Rangpur.

Duration of Study: From 30th September to 12th November, 2009.

Seventeen cows were handled during one & half months long placement at Mithapukur Upazilla Veterinary Hospital, Rangpur which where lying in different villages or sometimes in the hospital. Most of the cases were from the village Uttar Para (5 nos.), Musapur (4 nos.) & Sahapara (4 nos). The rest of the cases were from Dabra, kathali, Latibpur, and Horipur. Among the total hypocalcaemia patient, adult cows were 15 in no. and only 2 were the calves. 

All the cases were diagnosed on the basis of owner’s complaints, history and clinical signs showed by the animals. As the title says that the diagnosis is based upon response to therapy, no special biochemical test had not been undertaken. In all the cases of adult cows, the owner’s complaints were as follows- 

1. Animal is not interested to take feed. 

2. Can not get up/ sometimes get up with help. 

3. Severely weak. 

4. Head is turned into the flank. 

5. Animal in ventral or lateral decumbency. 

In case of calves, the complaints of the owners were-

1. Disinclination to move. 

2. Severely weak. 

3. Disinclination to eat. 

4. Loss of condition. 

5. Poor growth rate. 

6. In one case, there was bending of the fore legs. 

Clinical Signs Showed by The Animals: 

1. Low rectal temperature (96-980F) 

2. Anemia
3. Loss of anal reflex 

4. Prostration 

5. Not able to get up. 

6. Lateral or ventral decumbency 

7. Cold ear 

8. Shallow pulse and respiration 

9. Loss of eye reflex and other body reflex 

10. Complete in appetence 

11. Lameness 

12. Sleepy attitude 

13. Slightly foaming at the angle of the mouth. 

14. Reduced milk production in cows. 

15. Loss of condition. 

16. Ruminal bloat, Cardiac trouble and asphyxia. 

Diagnosis: 

Based upon the clinical signs and previous history of feeding, age of the animal, no. of lactation, lactation yield, last calving, calving interval, deworming, type of feed supplied to the animals the diagnosis was done. No blood sample was collected and so no biochemical test was done for the diagnosis. 

Treatment: 

The animals were treated with calcium boroglucaonate solution (Cal-D-Mag(R), Renata Limited, Decam (R), Acme animal Health, Mefinil, Square Pharmaceuticals and calcivit plus, ACI.) administered slow intravenous injection. The solution was warmed with lukewarm water before infusing. Beside this, as the temperature of the animals was subnormal in all the cases, 5% Dextrose saline, Vitamin-D preparation (Rena sol AD3E(R), Viet-S-Plus(R), Vita AD3E(R) was administered. In case of hypocalcaemia along with Ruminal bloat and asphyxia, antihistaminic drug was also applied. 

Chapter-4 

Results and Discussion

In all the cases, the patients were treated with calcium boroglucaonate solution. Little and write (1926) first reported that calcium chloride solution was effective as a treatment for cows with calcium deficiency. Since that rime, Calcium chloride has been replaced first by Calcium gluconate and then by calcium borogulucaonate (Fenwick, 1994). 

The clinical records of the patients are given in the following table- 1: 

	No. of Patients
	Owner’s Name and Address
	Rectal Temp./ Pulse/ Respiration
	Other C/S
	Treatment
	Response to Therapy

	01. Adult cow 
	Md. Kamal, Uttarpara 
	a. 980F
b. 50/minte

c. 12/minite 
	Can’t get up, 
Prostration ,
Lateral recumbency. 
	200 ml calcivit plus® , 

500 ml of 5% Dextrose 
	Recovered immediately 

	02. Adult cow
	Md. Shariful, Sahapara 
	a. 990F

b. 58/minte

c. 17/minite
	Can’t get up, 

Recumbency, 
Ruminal bloat 
	300 ml Decam®, Vita AD3E® ,Antihistavet®
	Recovered after 3 days of the therapy 

	03. Adult cow
	Md. Debangshu, Kathali 
	a. 960F

b. 61/minte

c. 14/minite 
	Can’t get up,
Prostration ,
Lateral recumbency inappetence 
	200 ml Cal-D- Mag®, 
500 ml of 5% Dextrose,

 Vita AD3E®
	Recoverd after 1 day of the therapy 

	04. Adult cow
	Md. Mamtajuddin, Horipur 
	a. 960F

b. 58/minte

c. 14/minite
	Can’t get up, 

Recumbency,
Ruminal bloat, Inappetence 
	200 ml mefinil®, 1000 ml of 5% Dextrose
 Vita AD3E® Astavet® 
	Recovered within 2 days 

	05. Adult cow
	Md. Golam Mostofa, Musapur 
	a. 980F

b. 50/minte

c. 17/minite 
	Can’t get up, 

Prostration,
Lateral recumbency
	200 ml mefinil, 500 ml of 5% Dextrose 
	Recovered immediately 

	06. Adult cow
	Md. Shahidul Islam, Dubra. 
	a. 980F

b. 65/minte

c. 20/minite
	Recumbency, 
Diarrhea 
	200 ml Cal-D-Mag®,

500 ml of 5% Dextrose
	Recovered 

	07. Adult cow
	Md. Rafiqul, Uttarpara 
	a. 970F

b. 50/minte

c. 17/minite 
	Recumbency, 
Inappetence, Can’t get up 
	200 ml Decam, Renasol AD3E®
	Recovered within 24 hours

	08. Adult cow
	Mr. Ramesh, Sahapara 
	a. 970F

b. 67/minte

c. 12/minite
	Recumbency, Diarrhea. 
	250 ml calcivit plus,

 Renasol AD3E®
	Recovered

	09. Adult cow
	Md. Nijamuddin, Musapur 
	a. 990F

b. 58/minte

c. 17/minite 
	Recumbency, Ruminal bloat, Can’t get u,. Prostration. 
	300 ml Calcivit plus,

 Vita-S-Plus® Astavet® 
	Recovered


	No. of Patients
	Owner’s Name and Address
	Rectal Temp./ Pulse/ Respiration
	Other C/S
	Treatment
	Response to Therapy

	10. Adult cow
	Md. Aziz, Uttarpara 
	a. 980F

b. 60/minte

c. 12/minite
	Can’t get up, Prostration, Lateral recumbency 
	200 ml mefinil ® 500 ml of 5% Dextrose. 
	Recovered immediately 

	11. Adult cow
	Md. Shahin, Sahapara
	a. 980F

b. 58/minte

c. 19/minite 
	Can’t get up,
Recumbency, Ruminal bloat 
	300 ml Decam® Vita AD3E® Antihistavet® 
	Recovered Within 1 day

	12. Adult cow
	Md. Delowar, Latibpur
	a. 960F

b. 61/minte

c. 14/minite
	Can’t get up, Prostration, Lateral recumbency, inappetence 
	200 ml cal-D-mag®,

 500 ml of 5% Dextrose,

 Vita AD3E® 
	Recovered

	13. Adult cow
	Md. Mamun, Uttarpara 
	a. 960F

b. 60/minte

c. 12/minite 
	Inappetence, Lameness, Inappetence, Diarrthea 
	200 ml Celcivt plus,

 Vita-S-Plus® 500 ml of 5% Dextrose 
	Recovered

	14. Adult cow
	Mr. Suvhas Musapur
	a. 990F

b. 50/minte

c. 17/minite
	Diarrhea, Prostration, Anaemia. 
	200 ml Decam, 500 ml of 5% Dextrose,

 Vita AD3 E® 
	Recovered immediately 

	15. Adult cow
	Mrs. Rokeya Sahapara 
	a. 980F

b. 65/minte

c. 20/minite 
	Recumbency, Diarrhea 
	calcivit plus 200 ml ,

500 ml of 5% Dextrose, Renasol AD3E® 
	Recovered

	16. Calf
	Mrs. Pari Banu Musapur 
	a. 960F

b. 69/minte

c. 26/minite
	Can’t get up, Recumbency, Ruminal bloat 
	300 ml Decam® Vita AD3E® Antihistavet® 
	Recovered

	17. Calf 
	Mr. Tapan Dey Uttarpara 
	a. 980F

b. 61/minte

c. 16/minite 
	Can’t get up,

Prostration, Recumbency. 
	100ml cal-D-Mag®,

300 ml of 5% Dextrose,

Vita AD3 E® 
	Recovered within 2 days
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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 t 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, P, & Vitamin-D are set out in the table-2. These are estimated minimum requirements and may need to allow for variation in individual animal requirements (Radostits et al, 1994). 

Table-2 showing the requirements of Ca, P & Vitamin-D at different ages and according to body weight 

	Type of Animal
	Body Weight (kg)
	Calcium (g/animal)
	Phosphorus (g/animal)
	Vitamin-D

	1. Growing heifer (large breed) 
	159
	15
	12
	300 i.u/kg DM intake 

	
	300
	24
	18
	

	
	400
	26
	20
	

	2. Growing heifer (small breed) 
	100
	9
	7
	

	
	200
	15
	11
	

	
	300
	19
	14
	

	3. Growing bull (large breed) 
	300
	27
	20
	

	
	400
	30
	23
	

	
	500
	30
	23
	

	4. Maintenance of mature lactating cows 
	400
	17
	13
	

	
	500
	20
	15
	

	
	600
	22
	17
	

	5. Maintenance & pregnancy 
	400
	23
	18
	

	
	500
	29
	22
	

	
	600
	34
	26
	


N.B. 

For milk production, add 2-3 g Calcium & 1.7-2.4 g Phosphorus to the maintenance requirement for each kg of milk production (Radostits et al, 1994). 

Conclusion 
The measurement of calcium or other biochemical tests are not available in the field condition. Hence it is better to give more emphasis on prevention rather than treatment. Hope, the future will bring more detailed information on treatment strategy considering our field conditions. 

Acknowledgement 

I express heartfelt gratitude to my supervisor Dr. Md. Rayhan Fauque, Associate Professor, Dept. of Medicine & Surgery, CVASU for his guidance and valuable suggestions. I am really very grateful to my placement supervisor Dr. Md. Nazmul Huda, Veterinary Surgeon, and Md. Saidur Rahman, VFA of Mithapukur Upazilla to help me at his best to conduct the study. I also remember MD. Atikur Rahman, DVM, 3rd year, and Md. Alamgir Kabir DVM, 4th year, CVASU for their technical support to prepare the manuscript. And lastly I like to thanks my parents, my younger brother Sumon and sister Shampa, my roommates Mahon, Subrata, and Md Mahabubul Alam . 

The Author 

References

Banerjee. G.C. A Textbook of Animal Husbandry. 1989. Oxford & IBH Publishing Co., India. Pp 303-304.

Bulletin 895/ Revised December 2006.

Chankraborti. A. Clinical Veterinary Medicine. 2004. Kalyani Publishers, India. Pp 632-635. 

Eddy, R.G. 1992: Major metabolic disorders in Bovine Medicine- diseases and husbandry of cattle. Blackwell Scientific Publications. 

Elizabeth Mann, Dairy Adviser, DPIW. 

Fenwick, D. 1994: Limitations to the effectiveness of subcutaneous calcium solutions as a treatment for cows with milk fever. Veterinary Record. 134:446-448.

Gadberry, S. 2004. Mineral and Vitamin Supplementation of Beef Cows in Arkansas. Univ. of Arkansas Extension. FSA: 3035. 

Greene, L.W. 1995. the nutritional value of inorganic and organic mineral sources. Update of mineral nutrition of beef cattle. San Antonio, TX. In: Proc. Plains Nutr. Council Symp. Pp 23-32. 

Horst, R.L. 1986: Regulation of calcium and phosphorus homeostasis in the dairy cow. Journal of Dairy Science 69:2, 6004-616. 
Johnny Rossi, 2006. High-concentrate rations, ratios higher than 2:1 have been successful 
Kelly. W.R. 1967 Veterinary clinical Diagnosis, 3rd edition, Baillier Tindall, U.K. Pp 344-347.

Little, W.W. & Wright, N.C. 1926: Veterinary Journal 82: 185. 
Mostafa, 1993. There are lots weak and emaciated animals which even can not be able to get up. 
Nutrient requirements of beef cattle. 1996. Washington, D.C. National Research Council.
Oetzel, 1986. Calcium concentration may fall to as low as 2 mg/dl in stage three. 
Radostits, O.M., Blood, D.C. and Gay, C.C. 1994. Veterinary Medicine, 8th ed., Baillier Tindall, U.K. Pp 1504-1505. 
Thilsing-Hansen et al, 2002. It is necessary to provide low calcium in the ration during dry period. 
�





�





�





�





Figure 1: A cow affected with milk fever





Figure 2: A Calf affected with Calcium deficiency





Figure 3: Calcium therapy in a Hypocalcaemia patient





Figure 4: Saline with calcium solution infusion in a Hypocalcaemia cow. 
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