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The breeding season for sheep in Norway is in late fall, with 
the lambings occurring in April/May. During the winter the 
animals are mostly kept in barns and shorn shortly before the 
mating season and again in spring a few weeks before parturi
tion. The removal of the fleece increases the thermal conductance 
considerably and the lower critical temperature increases from 
below zero to about 28°C (Blaxter 1962). In a cold environment 
this means that the animals must produce more heat to main
tain the normal body temperature. This factor in itself increases 
the maintenance requirements of the ewes. In addition the preg
nant state increases the requirements with about 40 % (Mody
anov 1969). 

It would be of interest, then, to study the degree to which 
the ewes mobilize ,their body fat in order to meet the increased 
energy requkemen.ts, during gestation under controlled feeding 
conditions. 

Plasma levels of non-esterified fatty acids (NEF A) and free 
glycerol (PG) are useful parameters of fat mobilization. NEFA 
may, however, be used directly by peripheral tissues as a source 
of energy, while the glycerol formed during the intracellular 
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peratures on nights before sampling varied between 4.0 and 
- 8.8°C. The lowest temperature in the barn coincided with the 
first blood sampling after shearing (Fig. 2 B). 

DISCUSSION 
The constancy of the body weights and the low serum and 

plasma values for NEF A and PG during the first 2 months of 
pregnancy, indicate adequate feeding of the animals during this 
par.t of the gestation period. In •the following months, when the 
energy requi.rement increased due to the advancing stage of 
p·regnancy, the NEFA level increased and passed 750 µeq./l in 
the beginning of February. This level has been reported by Rus
sel et al. (1967) as indicating undernourishment in Scottish 
Blackface sheep. 

In the present investigation one might have expected the 
NEFA concentration fo level off at 1000-1200 µeq./l which by 
Russel et al. was found to correspond to a severe degree of under
nourishment. However, the shearing, combined with the sub
sequent marked drop in the environmental temperature obviously 
induced a very strong increase in the metabolic rate not com
pensated by increased food intake. The resulting increase in fat 
mobilization is reflected in the further rise in the NEF A values 
(2028 µeq./l) at this time. An even higher degree of .fat mo
bilization has been reported by Halliday et al. (1969) on shorn 
sheep exposed to acute cold. The serum of these animals, who 
had previously been kept in a thermoneutral environment, 
reached a NEF A value of about 3500 µeq./l after 1 day's ex
posure to - 20°C. 

The concomitant rise in the PG after shearing in this study 
further supports the assumption of a cold induced fat mobili
zation. The highest mean PG values (119 µmol/l) aire actually 
of the same order of magnitude as those reported by Bergman 
(1968) for pregnant ketotic sheep fasted for 3-5 days a few 
weeks before parturition. 

The closely similar patterns of NEF A and PG indicate that 
both substances are good parameters for the degree of fat mo
bilization. 

Although the state of pregnancy by itself substantially in
creases the energy requirements of ewes, it is unlikely that this 
alone should induce an incirease in fat mobilization of the mag-
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metabolic rate along the ordinate (Scholander et al. 1950) as 
shown in Fig. 3. This diagram shows how the metabolic rate 
varies with the ambient temperature at different fleece thick
nesses. The shadowed area indicates the temperature range in 
the barn during the las.t thi·rd of the gestation period in the pre
sent investigation. It is obvious that the animals were kept at 
an ambient temperature fa.r below their critical temperature 
during this period. The ewes probably had to increase their 
metabolic rate after shearing 2--4 times the resting rate, in 
order to maintain their body temperature constant. This strong 
increase in the metabolic rate was not compensated by increased 
food intake, but resulted in a high degree of fat mobilization 
reflected by the marked rise in NEFA and PG during the last 
part of the gestation period. 

REFERENCES 

Bergman, E. N.: Glycerol turnover in the nonpregnant and ketotic 
pregnant sheep. Amer. J. Physiol. 1968, 215, 865-873. 

Blaxter, K. L.: The Energy Metabolism of Ruminants. Hutchinson and 
Co. Ltd., London 1962. 

Halliday, R., A. R. Sykes, J. Slee, A. C. Field & A. J. F. Russel: Cold 
exposure of Southdown and \Velsh mountain sheep. Animal 
Prod. 1969, 11, 479-491. 

Modyanov, A. V.: Energy metabolism of sheep under different phy
siological conditions. In Energy. Metabolism of Farm Animals. 
Ed. K. L. Blaxter, J. Kielanowski and Grete Thorbek. Oriel 
Press Limited 1969. 

Patterson, D. S. P.: Some observations on the estimation of nonester
ified fatty acid concentrations in cow and sheep plasma. Res. 
Vet. Sci. 1963, 4, 230-237. 

Pinter, J. K., J. A. Hayashi & J. A. Watson: Enzymic assay of glycerol, 
dihydroxyacetone and glyceraldehyde. Arch. Biochem. 1967, 
121, 404-414. 

Russel, A. J. F., J. M. Doney & R. L. Reid: The use of biochemical 
parameters in controlling nutritional state in pregnant ewes, 
and the effect of undernourishment during pregnancy on lamb 
birth-weight. J. agric. Sci. (Camb.) 1967, 68, 351-358. 

Scholander, P. F., R. Hock, V. Walters, F. Johnson & L. Irvin: Heat 
regulation in some arctic and tropical mammals and birds. 
Biol. Bull. 1950, 99, 237-258. 






