








OVINE KETOSIS I: THE NORMAL KETONE BODY VALUES
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Fig. 2

THE OVERALL EFFECT OF TEMPERATURE DROPS
ON THE KETONE BODY LEVELS OF EWES AND WETHERS

WETHERS
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(i1) and (iil) Rainfall and humidity.—When rainfall and humidity were divorced
m temperature drop no significant correlation was found to exist between these two
tactors and ketone body values in either ewes or wethers.

fect of temperature drops on the blood sugar levels of ewes

The effect of temperature diops on the blood sugar levels of the ewes was
irly analysed, this time using the values obtained during the first part of the
iment. However, in view of the small number of determinations (108), no
pt was made to separate the temperature drops into two sections as in the ~~se of
'tone bodies. The results in Fig. 3 show that a negative correlation (co1  tion
cient —0-4923) exists between temperature drops and blood sugar v h is
icantatP = 0-05. The rate of decrease in blood sugar per degree of temperature
was found to be 0-26 mg. per cent.
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Fig. 3

EFFECT OF TEMPERATURE DROPS ON THE
BLOOD SUGAR LEVELS OF EWES
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The normal ketone body values of ewes and wethers

The results above show conclusively that the blood ketone tody levels of clini
healthy sheep are influenced by sex, large drops in temperature and, in thec o
ewes, by oestrus. These factors must, therefore, be taken into consideration \
calculating normal ketone body values. 1In the present study two s arate 1

srmal values were obtained for each group of animals. The first was we ordi
mean value which embraces all the ketone body values obtainc duing
experiment, while the second one has been called the absolute mean value anA incl
only those ketone bady values corresponding to temperature drops below ai
addition, in the case of the ewes, those values obtained during peiic  ~f anoes

ie two sets of normal values together with their standard deviations ar ranges are

shown in Table 3,
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DISCUSSION

Sex and oestrus

In e present study highly significant differences were shown to exist betwe
the ketone body levels of ewes and wethers. In addition the ketone body levels ot
ewes at nestrus were found to be significantly lower than the corresponding va
obtaine during the periods of anoestrus. While considerable amount of work nas
been done in the past on the effect of sex on the metabolism at the enzymic level and to
a lesser extent on the carbohydrate metabolism, comparatively few studies
available of its effect on the ketone body levels. In the case of monkeys and c
Friedemann (1942) and Chamberlin, Furgason & Hall (1937) had previously shown
that the males had a higher rate of urinary ketone body excretion than the females.
%ag)sgation also has been found to increase the ketone body levels in the rat (Tro:

The effect of oestrogen administration on the carbohydrate metabolism has t
extensively studied and found invariably to lead to an increase in blood sugar and |
glycogen levels (Zunz & La Barre, 1939; Janes & Nelson, 1940). Oestrus has t
similarly observed to result in a rise in blood sugar levels in heifers (Hewitt, 1¢
Hodgson, Riddel & Hughes, 1932). However, the effect of oestrus on the kefnne
body levels has not been previously studied. Our results indicate that in view of
inverse relationship existing between ketone body and blood sugar levels, ihe fa'r
the 1l(evels of the former is in full agreement with the findings of the above rese
workers.

Temperature

A most important finding of the present study has been the fact that sudden dr
in temperature constitute an impoitant stress factor for sheep. The result of this «~
an increase in ketone bodies and a decrease of sugar in the blood. Results of a sir
nature have recently been reported for dairy cows by Van Soest (1960).

Sudden exposure to cold has been recognised as a foim of stress resulting
increased rate of hepatic ketogenesis in humans (Sargent & Consolazio, 1951
rats (Scott & Engel, 1953). This increase in ketone body production is probabl
to the increased utilisation of energy reported by Sellers (1957) and the concon
decrease in depot fat reserves demonstrated recently by Campbell, Green, Schon
& Socol (1960). On the other hand the effect of cold exposure on the ca  »hy
metabolism has been shown to result in a lowering of both blood sugar levels (M
1941; Baker & Sellers, 1953) and liver glycogen reserves (Masoro & Felts, 1959).

Although it has been generally accepted that animals have a considerable c:
to adapt themselves to environmental changes, it is only recently that acclimit
has been actually shown to occur in rats, resulting in the maintenance of norma
sugar (Baker & Sellers, 1953) and glycogen levels (Felts & Masoro, 1959).
present study it was clearly shown that the animals responded onlv to temp
drops greater than 14°C. If it is taken into consideration that = mean
temperature drop of the Pretoria region is approximately 14°C, it seems very lik
the sheep in this area have become acclimatised to temperature drops of this mag
and consequently respond only when the temperature drop is greater.
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It is interesting to note that, in sheep, occurrence of metabolic disorders such as
pregnancy toxaemia and loss of appetite, have in the past been attributed to * sudds
drops in temperature ~ (Dimock, 1930), ** bad storms ** (Roderick & Harshfield, 1932)
and “ sudden changes in the weather ” (Sampson, 1947). It is evident fiom our
present results that abnormally large changes in temperature constitute an additional
stress which could precipitate the disease in animals predisposed to it by other factors
such as pregnancy and semi-starvation.

It is now clearly evident that the normal levels of blood ketone bodies in sheep
must be considered in relation to the sex and sex cycle of the animals and that in
addition the temperature fluctuations to which the animals are exposed must o be
taken into account. The absolute mean values for wethers was found to be 2-15 mg.
per cent with a range of 0-3-05 mg. per cent, while that of the ewes was |77 mg. -
cent with a range of 0-3-85 mg. per cent. Finally the combined absolute mean value
1-93mg. per cent was in excellent agreement with the means of baseline figures obtaine
from both ewes and wethers by Goetsh (1957) 1-96 mg. per cent, Clark & Malan
(1956) 1-80 mg. per cent and Williams & Christian (1959) 1-78 mg. per cent.

SUMMARY

The ketone body levels of ewes at oestrus have been shown to be significantly
lower than during anoestrus.

The ketone levels of wethers have been found to be significantly higher than that of
ewes.

A positive relationship has been established between temperature drops of more
than 14°C. and ketone body levels.

A negative relationship has been established between temperature drops ar
1 od sugar levels.

The normal ketone body values of ewes and wethers together with their respective
standaid deviations and ranges are presented.
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TABLE 2 (continued)

[ Ewes { Wethers
Temperature drops in °C P !

l Ketone bodies in mg. per

|

1670, e e ! — ‘ 279
1128 DT | 2-42 i 2-15
162 e e ‘ 0-93 2.

163 . 269 ; 3-15
165 e e | 0-79 | 2:56
168 e et e e . 3-30
e T | — | 3.47
1708 e e | — | 2.

1750 e e 1-58 : 2.71
18 \ — 274
1876 et ‘ 3-41 ‘ 21
1856 oot i 3-28 2-78
188, oo 2-83 345
18 B 1.8 | 368
193 e 2-13 3-39
T 2 U | 293 3

195 e ‘ 336 4-42
2070, e ‘ 2-71 329

TABLE 3.—The normal and absolutely normal fotal ketone body values of non-pregnant
ewes and wethers

] [ Mean of l
. . . Number of total ketone
Animals Classification \ observations \ body values J S.D, inge
| mg. per cent |
Ewes......... ‘ Normal...... 204 i 2200 +1-01 0-5-50
| Abs. Normal. 84 ; 1-77 i +0-93 0-3-85
Wethers. ...... l Normal...... 264 ] 2:54 | 1124 0-615
Abs. Normal. | 90 2:15 | +1-06 ! 0-5-05
wes  and | Normal...... | 468 227 i +1-18 —
Wethers | Abs. Normal, | 174 1:93 | +1-01 —
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