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Biotin Deficiency in the Dairy Calf.* 

A.  C. WIESE,~ B. CONNOR JOHNSON, AND W. B. NEVENS. 
From tlae Division of Animal  Nutrition, and the Depaytmcnt of Dairy Husbandry, Uiiiversity 

o f  Illinois, Ur’bana, Ill. 

During the course of the experiments on 
the development of a synthetic ration for the 
dairy calf (described elsewhere) ,l 2 of the 
animals developed a paralysis thlat was cured 
by the administration of biotin. This syn- 
drome occurred when the animals were fed 
Ration No, 2.  The composition of the diet 
is given in Table I. 

The lard1 was homogenized into the solu- 
tion of casein, salts and cerelose to produce 
a “synthetic milk” which contained 13% 
solids. All vitamin supplements were given 
at  the morning feeding. For complete de- 
tails on the preparation of the diet see Wiese, 
Johnson, Mitchell and Nevens.l 

The first animal, calf hTo. 7, having been 
on Ration 2 for 19 days, developed a paraly- 
sis of the rear legs and was unable to rise. 
The calf, very unsteady when placed on his 
feet, was incapable of muscular coordination 
of the hind legs and fell when trying to walk. 

An attempt was made to cure the condi- 
tion by giving the animal 25  g of Wilson’s 

1-20 liver powder in the morning feeding. 
A slight improvement was shown by after- 
noon. The following morning, the paralysis 
had disappeared, and the calf was able to rise 
without assistance and walk normally. The 
animal, continued on Ration 2 ,  exhibited the 
same paralytic symptoms 2 2  days later. The 
calf was given 100 p g  of biotinl by subcu- 
taneous injection. In  24 hours the symptoms 
had disappeared and the animal had re- 
covered completely. 

Calf No. 7 developed the identical symp- 
toms a third time 13 days later and was cured 
again by the subcutaneous injection of 100 
pg of biotin. 

A second animal, calf No. 9, having been 
on the diet for 50 days, showed the same 
symptoms as calf No. 7. The calf was given 
100 pg of biotin by subcutaneous injection. 
Wh’en the condition of the animal did not 
improve, 1 mg of biotin in glucose was ad- 
ministered by intravenous injection. The 
next day the animal had recovered completely. 

TABLE I. 
Composition of Ration 2. 

5% Vitamin added liquid ration 
Mg/kg 

Lnbco ’ ’ 30.0 
26.6 

6.0 
37.4 

~~~~~~~ 

Thiamin 0.65 
I3 il-, o fl aviii 0.65 
Sicotinic acid 2.60 
Pyridoxine 0.65 
Calcium pantothenate 1.30 
Ascorbic acid 13.0 

2-~~et l iy l -1 ,4- i iapht l i~~ui i ione  0.26 

Vitamin D 500 I.U./day 

a-Tocopherol 1.0 

Vitzmin A 5000 I.U./dsg 
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Calves No. 7 and 9 were changed to a 
solid diet containing considerable amoun ts of 
starch when 7 weeks old. On this diet the 
animals did not exhibit any paralytic symp- 
toms. 

During the course of the experiment 24- 
hour urine collections were made. The 
amount o f  biotin excreted was determined 
by the method of Wright and Skeggs.2 The 
data are given in Table I T .  At the age of 
2 weeks, calves KO. 7 and 9 excreted only 
a small amount of biotin in the urine. 'The 
increase in biotin excretion by these animals 
during the latter stages of the experiment is 
probably due to the change to a solid diet 
containing considerable amounts of starch. 
On this type of ration intestinal synthesis o f  
the B-vitamins, including biotin, probahly oc- 
curred. accounting for the increased biotin 
excretion in the urine. 

2 Wriglit. I,. I ) . ,  n i i d  Skeggs, IT. R., PKOC. Soc. 
l3;xp. GIOL. ASD AJED., 1944, 38. 9.5. 

Calves No. 11 and 12  were mainltained on 
the liquid "synthetic milk" diet. Biotin was 
not supplemented for the first 2 weeks. After 
this time 10 pg of biotin were added per kg 
of liquid ration fed. The first urine sample 
was obtained when the calves were 48 hours 
old and had received colostrum. The data 
in Table I1 reveal that {he biotin excretion 
was high a t  this time. After one week on 
the biotin-deficient ration the urinary biotin 
excretion hadl dropped to 3 to 5 p g  per day. 
-\fter the supplementation of biotin was be- 
gun, there was a gradual increase in the 
urinary excretion of biotin. These 2 calves 
grew normally and did not show any symp- 
toms of biotin deficiency during the time 
they were on the experiment. 

Summary. The  young dairy calf requires 
an  exogenous supply of biotin; otherwise a 
paralysis of the hind quarters develops, cura- 
ble by biotin admin)istration. 


