Hypomegnesemic tetany

( Lactation tetany , grass tetany , grass stagers , wheat pasture poisoning )

  Etiology :

    The etiology is multifactorials.

       Low Mg concentration in diet . The requirement of Mg in pregnant cows is about 1 – 1.3 g \ kg DM depending on the stage of pregnancy , and 1.8 – 2.2 g \ kg dray matter for lactating cattle .

    * There is no feedback regulation mechanism to control concentration of Mg in the body of ruminants . The concentration of  Mg in blood and extra cellular fluids are essentially determined by the balance between dietary intake of  Mg and loss in feces and milk and the modulating effect of  Mg homeostasis by the kidney .

   * Dietary intake :

      In normal circumstances , Mg absorbed from diet is sufficient to meet the requirements of the body and the excess amounts are excreted in the urine .

   * Renal secretion :

       The kidney is the major organ of homeostasis and can act to conserve magnesium . Mg is freely filtered across the normal glumerioli and reabsorbed within the renal tubules .

       When the dietary intake of Mg decreased , blood and intestinal fluids  Mg concentration fall ; excretion of Mg in urine will cease when serum concentration fall below 1.8 mg \ dl . The renal threshold of Mg excretion is partially under the control of parathyroid hormones , and increased level of parathyroid hormones will act to conserve  Mg .

 Magnesium reserve:

     There are large store of  Mg in the body specially in the bones . There are available to the young calves , but mobilization decreases with age , and in the adult ruminants there is little mobilization in response to short – term deficit of  Mg .

       In ruminants , this control mechanism for Mg can maintain adequate concentration of Mg in body fluids in most production circumstances , but it can fail when there is high requirement for Mg coupled with decreased intake . This combination leads to hypomagnesemia and hypomagnesemic tetany is a possible outcome .

    Increased requirement for Mg is associated with loss of Mg in milk during lactation . Whereas the amount of Mg in milk is not high  ( 12 mg \ kg ) , the loss of Mg in milk represent a significant proportion of the dietary intake of Mg .

  Factors influencing absorption of  Mg .

     In the adult ruminants , Mg absorption occurs in the fore stomach with little absorption in the abomasum and small intestine . Some absorption occurs in the large intestine, particularly in sheep , however it can not compensate  for malabsorption in the fore stomach .

     A-  Na : K ratio :

         Mg is transported across the epithelium of fore stomach by an active sodium – linked ATP ase – dependent transport system  . Absorption and serum Mg concentration is influenced by  Na : K ratio in the rumen , which is determined by the dietary and salivary concentration of  Na & K . Absorption of  Mg increase with increasing  Na : K ratio to plateau at ratio of  5 : 1 .  Absorption is significantly impaired if the  Na : K ratio less than  3 : 1 .

    B- Young grass fertilized with nitrogenous fertilizers has an increased crud protein which is readily fermentable and lead to increased ammonia concentration . A sudden rise of ruminal concentration of ammonia impairs  Mg absorption in the rumen .

    C- The uptake of  Mg is influenced by carbohydrate contents of the diet . Mg absorption is improved with increasing amount of readily degradable carbohydrate . The mechanism of this action is not known  , but low concentration of readily degradable carbohydrate in tetany prone pasture in combination with high concentration of protein may be important to occurrence the syndrome .

    D- Volatile fatty acids provides the energy for active transport of the Mg across the rumen wall and increase Mg absorption .

    E- Other dietary substances have been proposed to influence the absorption of Mg including calcium and phosphorus , organic acids such as citric acid , fatty acids and aluminum  but the significance of their role is contraversial .

Epidemiology :

     Disease of all classes of ruminants but reached its high incidence in older lactating cows exposed to bad weather or grazing green cereal crops or lush grass – dominant pasture .

Pathogenesis :

     Most clinical cases of disease have serum Mg level below  1 mg \ dl compared with normal level in cattle of 1.7 – 3 mg \ dl . Mg has many influences on impulse transmission at the neuromuscular system including effects of the release of acetylcholine , on the sensitivity of the motor end plate , on the threshold of the muscle membrane and activation of cholinesterase system . These offer an attractive hypothesis for the muscular irritability seen with disease . However it has been established that  Mg level in CSF are more predictive of clinical disease than those in serum , which would indicate that the alteration of CNS functions are more important than alteration in the peripheral nerve function . It is also evident that CSF levels of Mg in hypomagnesemic animals rise significantly after treatment with Mg salts. The need for this to happen would explain the delay of about 30 minutes after an IV injection before recovery occurs .                                     

 Clinical findings  :          

     Lactating tetany is described in acute , sub acute and chronic forms .

   A- Acute lactating tetany .

       The animal may be grazing at the time and suddenly cease to graze , adopt posture of unusual alertness and appear uncomfortable ; twitching of the muscles and ears is also evident . There is severe hyperesthesia and slight disturbance precipitate attack of continuous bellowing . The gait become staggering and the animal fall with obvious tetany of the limbs which is rapidly followed by clonic convulsion lasting for about minute .      

  During the convulsive episodes there is :

   1- Opsthotonous .

   2- Nystigmus .

   3- Champing of the jaws .

   4- Frothing at the mouth .

   5- Pricking of the ears .

   6-Retraction of the eyelids .

      Between episodes the animal lie quietly but sudden noise or touch may precipitate another attack .  The temperature rise to 40 – 40.5 ◦C  after severe muscle exertion . The pulse and respiratory rates are also high . The absolute intensity of the heart sounds is increased so that they can be heard some distance away from the cow .  Death usually occurs within 1 – 5 hours and the mortality rate is high because many die before treatment can be provided. The response to treatment is generally good if the animal is treated early .   

   B – Sub acute lactating tetany .

       In this form of the disease the onset is more gradual over the period of    3 – 4 days ; there is slight inappetence ; wildness of facial expression and exaggerated limb movement . The cow often resist being driven and throws her head about as though expecting a blow . Spasmodic urination and frequent defecation are characteristic . The appetite and milk yield are diminished and ruminal movement decreased . Muscle tremor and mild tetany of hind legs and tail with an unsteady , straddling gait may be accompanied by retraction of the head and trismus . Sudden movement , noise , the application of restraint or insertion of the needle may precipitate a violent convulsions .                                                                                          

    Animals with this form of the disease may recover spontaneously within few days or progress to stage of recombancy which similar but rather milder syndrome than in the acute form . Treatment is usually effective but there is marked tendency to relapse .

  C – Chronic hypomagnesemia  
           Many animals in affected herds have low serum magnesium levels but do not show clinical signs . There may be sudden death . A few animals do evidence a rather vague syndrome including  dullness , unthriftness and indifferent appetite and may subsequently develop one of the more obvious syndrome .

   Clinical pathology :

    1- Serum Mg level about 1-2 mg \ dl but the risk of tetany is not present  until the level fall below  1.2 mg \ dl .         

    2- Total serum calcium level are often reduced to  5 – 8 mg \dl .

    3- Serum inorganic phosphate level may or may not be low .

 4- In acute tetany serum potassium level are usually dangerously high and may contribute to high death rates .          

       5- CSF  Mg level is  1.25 mg \ dl were found in the titanic cows with hypomagnesemia .          

    6- Urine  Mg level is low .

Differential diagnosis :
  A- In cattle .
     1- Acute lead poisoning.

     2- Rabies .

     3- Nervous ketosis .

    4- BSE .

 B- In sheep 

     1- Hypocalcemia .

     2- Pregnancy toxemia .

Treatment . 

  1-  IV administration of  500 ml of solution containing  25 % calcium borogluconate  and 5 %  Mg hypophosphate for cattle and 50 ml for sheep . followed by SC injection of concentrated solutions of Mg salts .

  2-  200 – 300 ml of  20 % solution of Mg sulfate may be injected  IV this is followed by rapid rise of serum level of Mg which returned to normal level within  3 – 6 hours .                                                                                           

  3- SC injection of  200 ml of  50 % Mg sulfate solution has been recommended .

  *  IV injection of Mg salts is not without danger , it may induce cardiac dysarrythemia or medullar depression may be severe enough to cause respiratory failure . If signs of respiratory distress or excessive slowing or increase in heart rate are noticed , the injection should be stopped immediately and if necessary a calcium solution injected .

  4 - The substitution of Mg lactate for Mg sulfate has been recommended to provide a more prolonged elevation of serum Mg level .

   5- Mg gluconate 200 – 400 ml of  15 % solution .
PAGE  
21

