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The plasma of fatty acids (NEFA) and balance in 
ewes fed daily two meals was studied. The was calculated to body-weight of 
ewes weight of (TWF). was possible to the balance of 

ewes was known, with the plasma NEFA, days of and  TWF 
0.98, 80 kcal The of was also high when TWF was 0.97, 93 kcal 

ewes, of body condition and with TWF 0.78, 355 kcal without 
0.70, 384 lccal on balance was calculated. NEFA did not the of 

balance  when was not included in  the A significant in  the plasma NEFA was found, 60 
a meal in  the ewes. and ewes, this was not 

significant. seems that  NEFA values should be used as a of balance in ewes until 
on NEFA and  body condition, quality and  quantity of feed is available. 

- 0 1 1  a étudié la relation entre la teneur en acides gras non-estérifiés dans le plasma sanguin et le bilan énergétique 
de brebis recevant deux repas journaliers. Les besoins énergétiques ont été calculés àpartir des poids  vifs des brebis. et de leurs foetus. 
On a p u  déterminer de  fnçon exacte le bilan  énergétique quand  le  niveau d'ingestion était connu, en utilisant conwne Co-variables la 
teneur le stade de gestation, avec (r=0,98; 80 kcal ou sans le poids des foetus (r=  0,97; 93 kcal 
Chez les brebis gestantes, on a p u  calculer une régression du bilan énergétique et de la note d'état corporel, avec (r= 0,78: 355 
kcal 011 sans le poids des foetus (r= 0,70; 384 kcal conznle Co-variable. La teneur n'a  pas  permis 
d'améliorer la prévision  du bilan énergétique quand le niveau d'ingestion n'a pas été inclus  dans la régression. La teneur en 
plasmatique a diminué Lie façon significative 60 minutes après un repas chez les brebis ef t   f in de gestation et linlitées en énergie, alors 
que  chez les brebis  vides ou en  début  de gestation cette tendance n'a  pas été significative. L'utilisation de la teneur en 
prédire le bilan éuergétique de brebis prolifiques gestantes doit se faire avec prudence, tant que les rapports entre la teneur en 
et l'état corporel, la qualité  et la quantité de la ration, sont  insuffìsamment quantifiés. 

Introduction 

The of plasma of non- 
fatty acids (NEFA) is known to be 

and negatively to  feed  intake of ewes at 
maintenance 1969) and 

et al., 1967; 1973). level 
of plasma NEFA indicates lipolysis 
consequent  to a deficit and 

1969). The level of NEFA in plasma was shown 

to  be a useful assess balance 
in goats, with milk body weight as 

and  Sauvant, 1982). 
ewes, NEFA levels 

with weight of 1973) and with 
intake to -0.76; 1973). No 

attempt has been  made to use as a quantitative 
of balance  in ewes. 

NEFA a maximum meals 
the a meal. The 
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amplitude  and the of the NEFA 
of meals  and to  the 

1974). 
NEFA meals, 
no  study  has shown if 
have  negative  effects  on  the  evaluation of 
in ewes. is if NEFA is to  be 
used in of sampling  and the 

always be 

The  aim of was to evaluate the 
of plasma NEFA  to  the of 

in to 
on plasma NEFA kinetics. 

Materials and  methods 

20 13 
X Assaf and  Finn X ewes 

The ewes at mid 
(67 -I- 0.1 days, n=3, 

(116.1 + 0.4 days, n=10, of fetuses 
(mean 4 SE) was 2.2 zk 0.12 and 2.1 0.07 in the 
and ewes, ewes 
alfalfa hay two daily 

metabolic cages. of feeds was 
established in  an  in vivo digestibility 

3.34 
intake of feedstuffs was The 

to body-weight 
yielded 

between  animals. The daily 
maintenance was assumed  to be 100 kcal/kg 
since the same  sheep  showed  no  changes in and 
body  composition, as assessed by 
fed the 

to allow 
ewes of was 

levels. Ewes of all 
(1 1.25 levels, 

and  two  sheep of given also  1.8 
All ewes with 

vein one week the sampling day. 
to  the 

diet  and to blood  sampling.  Time of sampling was 
60  (t60), 120 (t120) and 180 (t180) minutes 

was given. 
to a  scale of 0-5 

NEFA by  using a  modified 
as by (1987), 

based  on the linking of 63Ni to the acids and 
The  NEFA kinetics 

five assays assays 
of 1 1.25 

ewes 

the weight 
of -t SE) was  297 18.1 and 
3357 91  in and ewes. 

was the 
by et aZ.(1987), taking  into 

size, and assuming that 
the is utilised 
deposition  into et al., 
1980). The  same  calculation was made using a value 
of  0.14, which is the  mean  coefficient  suggested by 
(1985). was calculated as 

minus the 
of 

20 ewes. 
by the  coefficient 

of 
j 

Results 

NEFA, the weight  of fetuses and 
the  calculated  energy  balance 

levels of NEFA (peq/l,  sampled at 
to  the exponential of fetus weight (TFW, 

kg), as follows: 

NEFA = 6.738 1.12) * exp(TFW) +- 250.2 
n=33, in 

NEFA = 6.838 1.74) * exp(TFW) + 242.9 
n=13, in the ewes only. 

NEFA 

The  Ln(NEFA)  and 
in ewes. the 

ewes, the coefficient of was 
kcal was 

assumed to  be 0.19, was assumed  to be 
p<0.02, 

The was  well 
when the as 
maintenance levels was one of the 
the  whole  data-base  (Table  1) 

ewes only (Table 2). weight 
of fetuses  (TWF) as in the 

of was 
possible to fit  equations with and 
to  the same  level of without  including TWF  in 

ewes, 
96%  of the 

as 
ewes  only. The of NEFA  to  Ln(NEFA) 

the significance of 
of the two of sheep. Using NEFA values 
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the 
value of estimation. 

Postprandial NEFA kinetics 

NEFA levels 60,  120 and 180 
was given shown in Table 3. 

NEFA levels of ewes 
(p<0.20) between 60 and 120 the meal, 

ewes, 
was noted  between to  and t120, and  even  the  subsequent 

t120 to tlSO, was not  significant. 
ewes, was noted  between to and t602 

at tlZ0 and tlgO significantly 
than  at  to  and t60 (p<O.Ol). The  NEFA levels 

in ewes: 421 and  192 
only the 

of NEFA was significant. No 
significant was found  between NEFA  at t, 

times. 

Discussion 

is assumed can be 
well when the  amount of 

(milk, known.  When 
low and intake is is 

of 
is 

not sufficient to meet the high- 
the extent of 

lipolysis, to  NEFA level  and to 
the by should 

the addition, 
knowledge of the is 
since and  the  NEFA levels in  plasma 

1969; 1973). 
was only 

half  of the of the 
ewes the was 
not  included  in the of 

NEFA was not  an when 
the was not  included  in the 

was achieved when NEFA was 
by the of 
the whole population of sheep (including the 

was the 
of (1973) found in two 

the coefficients of 
weight and the level 

of plasma NEFA in ewes 
low (-0.52;  -0.76) and nonsignificant. the 

same  study, 500 in  NEFA was calculated 
to be equivalent to a 280 kcal deficit of et 
al. (1967) showed significant 
Ln(NEFA)  and food  intake,  but  did  not  mention  any 

Ln(NEFA) and the 

weight of 

has  been shown the metabolic of 
ovine  fetuses  and of is 
(Young et al., 1989). Also,  estimates of the chemical 
composition of well 

et 1987). 
the of of 

ewes is also 
affects  the of NEFA as of 
balance.  Although the effect of is 
known, it is how the quality of 

given to ewes at  late affects this 
coefficient. 

we assume  that the calculation of 
lance is the  NEFA level 
of this  balance  (Table 2). The of NEFA 

an lipolysis 
and lipogenesis. many 
affect the  utilisation of NEFA by body tissues. The 

of NEFA  to insulin is dependent  on  the 
of was 300% 

in ewes in 
with 

levels of NEFA  in ewes fed the 
by  180 at 
maintenance level Nitsan, 

NEFA levels in plasma 
found to be  negatively  and significantly 
0.64 and in two 1974). 

by (1984),  who 
noted,  in  addition,  that  thin  and  fat  sheep  adjust  to an 

when was 
1.6 of NEFA  to 

by 70% in by  20% 
in  fat ewes. This  finding shows 

NEFA, 
associated with the lipolytic- lipogenic  balance  and 

of body  composition,  such as a  space of 
dilution be available. 

affecting the 
plasma NEFA levels, such as the of daily meals, 
the amount  and  quality of may be needed. 
Since ewes whole 

the  end of since the 
body condition of ewes at that  stage is high, 
the additive  influence of may explain 
why plasma NEFA levels cannot be used as the sole 

why in 
the is limited. 

was noted 
NEFA levels 60 

sub-classes of animals, 
time of sampling significantly affected the only 

ewes may be assumed  that 
time  affects NEFA levels when the 
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to animals is 
all 

study 1974), NEFA levels 
in ewes given an 

allowance to  that in study. A possible 
this is the use of oats as 

feed in the  study by in study. 

conclusion,  many physiological 
affect the plasma NEFA levels in ewes, 
especially when  fed situations, 

individual is unknown,  body 
is as useful as  NEFA in 
especially 

status is known. the is known, NEFA 
level in plasma is of 
balance  when  blood is 
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Table 1. of plasma NEFA (peqh), days of pregnancy body  condition  score (BCS), body 
weight  (BW, kg), total  weight of fetuses (TWF, levels of 
maintenance) on the  calculated  energy  balance (CEB, 

r TWF BCS BW NEFA 

-2103 
(0.001) (0.001)  (0.01) (0.001)  (0.20)  (0.17) 

80.4 0.98 1875 -0.079 4.27 -0.099 -0.011 

-2185 92.6 0.97  1984 4.40  -3.12 -0.248 
(0.01) 

(0.001) (0.001) (0.01) 

(0.001) (0.001) (0.001) 

(0.001) (0.001) (0.01) (0.001) 

-1411 147 0.91  1478 -0.482 

-2079 162 0.89  1430 185 

in 
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Table 2. of plasma NEFA (peqh), days of 
body weight (BW, kg), total weight of fetuses (TWF, g) levels of 
maintenance)  on the kcal ewes. 

BW NEFA 

-2708 8.43  -2.62 -0.261 
(0.03) (0.02)  (0.18) 

-2927 9.08 -0.300 
(0.02) (0.01) 

-2556  499 18.6 
(0.04)  (0.07) 

-2704  717 9.37 
(0.16) (0.001) 

TWF 

-0.19 
(0.13) 

r 

2182  113  0.98 
(0.001) 

(0.001) (0.001) 

(0.001) 

2126  119  0.98 

0.78 
(0.03) 

355 

(0.04) 
384  0.70 

in values. 

Table 3. NEFA levels (peqh) of ewes of ewes at mid n=10) 
60,120 and 180 a meal  (mean §E) 

t (minutes) NP 

O 

201.6 21.3 148.4 16.2 120 

582.6 31.8" 224.1 16.0 278.6 +- 62.1 60 

525.9 t- 33.0" 218.9f 10.0 327.4 36.5 

305.7 +- 22.Sb 125.42~ 6.3 283.8 82.4 180 

308.8 13.6b 

effects < 0.001 
Time < 0.03 

NS 

, means with significantly (p<0.05) 
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