Ketosis in Ruminant   (Acteonemia in cattle)

Definition:
    A disturbance in carbohydrate and volatile fatty acids metabolism lead to intoxication due to accumulation of Ketone bodies in blood

Animal susceptibility:
         The disease affects mainly the high producing dairy cows about 10 days to six weeks after calving.  Also the disease occurs mainly in animal housed during the winter and spring months and rare in cows that calve in pasture.

Etiology


All effected cows show low blood glucose conc. Normal blood glucose conc. is 50 - 80 mg  %  ; in ketosis less than 40 mg% and less than 20 mg%.

1- Absolute carbohydrate deficiency (primary).

2- Relative carbohydrate deficiency (Secondary). 

3- Disturbance in carbohydrate metabolism.

 a- Sudden change in diet after parturition from carbohydrate rich to   
      protein rich diet 

      b- Starvation               propionic acid. 

      c- Cobalt deficiency. 

      d- Loss of exercise.   

Type of Bovine ketosis

1- Primary ketosis (production ketosis). Occur in cows in good excessive body condition that have high lactation potential and are being feed good quality ration.

2- Secondary ketosis due to the disease result in decrease of food intake like Abomasal displacement, TRP, metritis. 

3- Alimentary ketosis due to excessive amount of butyrate in silage.

4- Starvation ketosis            propionic acid. 

5- Ketosis due to specific nutritional deficiency.

Pathogenesis:
          The principal metabolic disturbances observed, hypoglycemia and ketonemia may both exert an effect on the clinical syndrome. However in the experimental disease in cattle it is not always clear what determines the development of the clinical signs in cases that convert from sub clinical to clinical ketosis . In many cases , the severity of the clinical syndrome is proportional to the degree of hypoglycemia and this together with the rapid response to paranterally administered glucose in cattle suggest hypoglycemia is the predominant factor . The hypothesis is supported by the development of prolonged hypoglycemia and similar clinical syndrome to that of ketosis , after experimental IV or SC injection of insulin ( 2 units / Kg BW) .

          However , in the most field cases the severity of the clinical syndrome is also roughly proportional to the degree of ketonemia . This is an understandable relationship as ketone bodies are produced in larger quantities as a deficiency of glucose increase . However the ketone bodies may exert an additional influence on the signs observed . Acetoacetic acid is known to be toxic and probably contributes to the terminal coma .

         The nervous signs which occur in some cases of bovine ketosis are thought to be caused by production of isopropyl alcohol , a breakdown product of acetoacetic acid in the rumen .

Clinical findings 

The bovine ketosis occurs in two forms :

1- Wasting form 

    a-    Gradual and moderate decrease in appetite and milk production. 

    b-  Body weight is lost rapidly lead to woody appearance due to loss of               coetaneous elasticity. 
     c- TPR is normal and ruminal movements are decrease in amplitude   and    number. 

   d- Characteristic odder of  ketone is detectable on the breath and often in milk.

 e-  Very few affected animals die but without treatment the milk yield falls and although spontaneous recovery usually occur over about month.

2- Nervous form: 


The signs begin quite suddenly. The syndrome is suggestive of delirium rather than of frenzy the characteristics signs include:

a- Walking in circles

b- Crossing of the legs or straddling of the legs.

c- Head pushing or learning in to the stanchion.

d- Apparent blindness

e- Aimless movement

f- Vigorous licking of the skin and inanimate object. 

g- Depraved appetite.
h- Chewing movement with salivation.
i- Hyperesthesia may be evident.
j -Moderate tremor and tetany may be present .
           The nervous sings usually occurs is short episodes which last for 1 or 2 hours and may recur at interval about 8-12 hours. Affected cows may injure themselves during the nervous episodes.

Diagnosis
a- Case history 

b- Clinical signs 

c- Estimation of blood glucose level 

d- Estimation of ketone body in  blood , normal 10mg /dl     20-100mg /dl 

e- Urine analysis detect the ketone bodies in urine level of 80-1300 mg/dl indicate the presence of ketosis or by Rothera's test.

f- Milk ketone , normal 3mg/ dl          40 mg /dl. 

g-     Clinical chemistry and hematology.
1 - White and differential cell account is a valuable but not   diagnostic value for ketosis.

2 - Evaluation of liver enzymes but liver function test within the normal range.

3 - Liver glycogen level is low and glucose tolerance curve may be normal.

4 - Increase in VFA in blood . 

5 - Ruminal level of butyric acid are markedly increase relative to acetic and propionic acids. 

6 - Fall in serum Ca++ level down to 9 mg/dl .
Differential diagnosis 

Wasting from  

a- Abomasal displacement

b- Traumatic reticulitis 

c- Primary indigestion 

d- Cystitis and pyelonephritis 

e- Diabetes mellitus

f- Metritis and mastitis 

Nervous from 

a- Rabies 

b- Hypomagnesemia 

c- Bovine spongyfrom encephalopathy 

d- Liesteriosis 

e- Acute lead poisoning 

Treatment

       a- Replacement therapy 

- Glucose 50 % solution in dose 500 ml for 5 days i/v or s/c.

- IP injection of  20%  solution of dextrose may be used.

       b- Other sugars

Fructose either alone or mixed with glucose and xylitol.

c- Propylene glycol and glycerin in dose of 225 gr twice daily for 2 days fallowed by 110 gr daily for 2 days ( orally) or with food.

d- Sodium propionate 110- 250 gr daily

e- Lactate ( cal & sod. Lactate ) 1 kg initially fallowed by 0.5 kg daily for 7 days.

f- Sodium acetate 110 – 500 gr/day

g –Ammonium acetate 200 gr daily for 5 days 

h- Hormonal therapy     

· Glucocorticodes 50 -100 IU/cow for 3 days.

· Insulin 200-300 IU/ cow every 6 hours 

· Anabolic steroid 

Trebolone acetate 60-120 mg single dose
i- Miscellaneous treatment 

· Vit B12 4.7 mg/kg b.w weakly for 3-4 weeks 

· Cobalt sulfate or cobalt chloride 5mg/cow 

        * Cystamin ( biological precursor of CoA) 750 mg i/v for 3 doses at 1 - 3 days internal. 
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