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In the present study, the relationships between plasma and milk
parameters of non-dairy Karayaka sheep in early lactation period
have been investigated. Two years old, twenty Karayaka sheep were
used in the experiment. The study continued for 50 d after parturi-
tion. Sheep were fed a diet containing 135.1 g crude protein and
2.31 metabolized energy kcal/kg. The cholesterol in plasma was
positively correlated with milk urea (r = 0.52; p < 0.05) and nega-
tively with milk fat (r=-0.56; p < 0.05). A significant positive
correlation (r = 0.51; p < 0.05) between plasma cholesterol and milk
'yield was found. There was also significant positive correlation
(r=0.59; p < 0.05) between plasma and milk urea in this study.
But no correlation between body measurements and milk compo-
nents could be established in this study. It was concluded that the
relationships for many observed parameters between plasma and
milk were not clear in non-dairy sheep as much as in dairy cows,
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INTRODUCTION

Usually lactating animals have a negative energy balance during the first weeks
of lactation because of their high milk production. There are high nutrient
requirements for increasing milk synthesis in this lactation period. High nutrient
requirements for milk synthesis in mammary gland at the early lactation stage
affect the blood and milk components such as protein and fat" 2. Blood carries a
lot of parameters such as insulin, glucose, prolactin, lipoproteins that control
udder development, milk synthesis, regulation of milk components and the
regeneration of the secretory cells during lactation and dry period® 4. Mammary
nutrient intake is determined by mammary gland biosynthetic activity, availability
of nutrients and plasma parameters®. There are interactions between plasma and
milk parameters. Milk production in the first month of lactation influences the
production of later lactation periods. Therefore we must know the factors affecting
milk production in early lactation. The interactions between plasma and milk
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parameters of dairy sheep have been investigated in a limited number of studies.
But no research was found on non- dairy sheep in early lactation period. Jordan®®
reported the problems encountered in attempting to get non-dairy ewes to increase
milk yield and alter milk composition when stimulated with increases in nutrient
intake during a whole lactation period. But there were not enough reports about
the reason of this problem for non-dairy sheep in his studies. Further research is
needed to investigate on non-dairy sheep. Any correlations between milk and
plasma parameters of non-dairy sheep in early lactation period are as yet
unknown. In this study, the relationships between plasma and milk parameters in
non-dairy Karayaka sheep in early lactation period have been investigated.
Changes in body size or dimensions and relationships between dimensions and
milk components may be important selection criteria for milk yields and
components’. Therefore, a study was undertaken to determine the relationships
between body dimensions and milk components for non-dairy sheep. Most
coefficients of Pearson’s correlations between the various blood and milk traits
were in the well-known directions and reflected the well-orchestrated endocrine
~changes and metabolic adaptations in early lactation, i.e., enhanced mobilization
of depot fat, skeletal muscle breakdown and favoured partitioning of absorbed
nutrients to the mammary gland to provide sufficient substrates for milk
synthesis'®. The correlations between milk, plasma and body measurements by
using the Pearson correlation coefficients have been obtained in this study.

EXPERIMENTAL

In the experiment, two year old, twenty Karayaka ewes were used. The
experiment continued 50 d after lambing. The lambs were single males and
housed in separate rooms without their mothers. Lambs were suckled twice daily
between 0830 and 0930 and between 1600 and 1700 in their mother’s pen during
the experiment. Milk consumed by the lambs was measured twice daily by
- weighing the lambs before and after suckling.

Animals were fed a diet comammg 135.1 g crude protein (CP) and 2.31 ME
kcal/kg (Table-1). Crude protein (CP) (Kjeldahl-N x 6.25) was determined by
AOAC procedures'!. Metabolizable energy (ME Mcal/kg), Ca and P values of
feeds were taken from feed composition tables'?. The composition of the control
diet was based on the nutritional requirements for lactating sheep'?.

To determine milk composition, samples were obtained 1 day each week by
hand milking. Milk samples were composites of milk collected at consecutive
morning and afternoon. The samples were collected into plastic vials preserved
with microtabs, stored 4°C until analysed for determination of parameters. The
MUN was determined by an enzymatic (urease and glutamate dehydrogenase)
colorimetric method (Boehringer—Mannheim) The milk total protein was deter-
mined by Kjeldahl method (N X 6. 38) The milk fat was determined by Roese-
Gottlieb Method"?.
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© TABLE-1
COMPOSITION OF THE CONTROL DIET
i Rate ME cp Ca P
Ingredients gy (Mcalke) (%) %) @)
Barley 5300 260 10.87 0.07 042
Wheat bran 2050 230 14.69 0.15 0.32
Sunflower meal 1400 2.01 28.77 040 1.25
Lentil straw 10.00 180 705 120 0.20
Marble powder 1.50 - - 37.00 -
NaHCO; 1.00 = i - -
Total 10000 231 1351 0.80 0.48

Jugular blood samples were collected from each animal by disposable syringe
through vein and were placed in heparinized tube at the end of each week.
Immediateiy after sampling, the samples were placed on ice and transported to
the laboratory. Then the samples were centrifuged at 3500 rpm for 5 min. The
plasma obtained in each tube was separated and immediately frozen to ~20°C
until it was analysed. The plasma was analyzed for urea N and total protein using
automated colorimetric procedures previously described '*. Insulin was assayed
as described by Davies and Beck'®. The following techniques were used to
determine the other biochemical parameters: an enzymatic colorimetric test for
total plasma cholesterol (mg dL™); Boehringer Mennheim CHOD-PAP method)
and triglycerides (mg dL™}; Boehringer Mennheim GPO-PAP method)!®. Plasma
glucose was measured with an auto analyzer (Advia™ 1650, Japan).

At the end of the study, the following live animal allometric measurements
were recorded: Body measurements were defined as heart girth (HG), circumfer-
ence of sheep’s barrel measured immediately behind the front legs; chest depth
(CD), vertical distance from the narrowest part of the chest floor to the back;
height of withers (HW) vertical distance from the ground to the highest point of
the withers; body length (BL) the distance from the point of the shoulders to the
ischium.

All of the data are mdlcated as mean+SEM Correlations between milk,
plasma and body measurements were calculated using the Person correlation
coefficients. All the data analyses were performed with the help of SPSS.

RESULTS AND DISCUSSION

Body measurements, plasma parameters and milk components of sheep are
given in Table-2. Table-2 summarizes the average measurements obtained for all
the traits studied. :

Body measurements of two ‘years yoldKarayaka sheep are compatible with the
report of Atasoy et al.'® Plasma parameters and milk components (cxcept fat) of
Karayaka sheep in this study are consistent w1th normal values for sheep
-~ announced by Koneko and Comehus19 Milk fat of Karayaka Sheep was found
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lower than normal values (6-9%). The reason of decrease in milk fat was high
~energy of diet. Samuelsson®® mentioned that cows with a high plane of nutrition
generally have a reduced fat content in the milk whereas cows with low energy
intake have an increased fat content. There has been reported a depression in milk
fat content in diets containing high amounts of grain (fermentable starch) such
as barley, wheat and maize?" 2. Barley rate (55%) was higher in diet in this study
to meet the energy needs of sheep in early lactation period. We concluded that
low milk fat resulted from high energy intakes and high rate of barley (ferment-
able starch) in diet. ' o ‘

. TABLE-2
BODY MEASUREMENTS, PLASMA AND MILK COMPONENTS

Parameters Mean Std. Error
BW (kg) | 56.30 1.20
Body HW (cm) . 67.60 0.70
measurements ¢y (cm) 34.10 0.40
BL (cm) 54.50 0.60
HG (cm) ‘ 103.20 0.95
Insulin (ng/mL) 1.61 0.23
Glucose (mg/dL) 51.47 1.66
Cholesterol (mg/dL) 40.12 1.65
Plasma ‘
, Triglyceride (mg/dL) 61.18 4.55
T otal protein (g/dL) 7.12 0.22
Urea (mg/dL) 17.18 0.45
Yield (kg) 471.20 19.30
, Fat (%) ‘ 5.15 0.12
Milk , ;
Total protein (%) 547 0.08
Urea (mg/dL) 1030 0.94

According to Spicer er al.?®, plasma insulin and glucose concentrations were

negatively correlated with milk fat and protein for dairy cows in early lactation
period. But, no relationship was found between plasma insulin, glucose and milk
components. Jordan®® reported the problems encountered in attempting to get
non-dairy ewes to increase milk yield and alter milk composition.

There was found negative correlation between plasma cholesterol and milk fat
(r =-0.56; p < 0.05) and positive correlation between plasma cholesterol and milk
urea (r = 0.52; p < 0.05). These results are compatible with the report of Spicer
and Francisco® studied on same parameters in dairy cows in early lactation
period. But Spicer and Francisco® expressed that further research will be needed
to determine the specific reason for significant correlations between plasma
cholesterol and milk fat and urea. We can explain negative correlation between
plasma cholesterol and milk fat for our study that starch intakes are significantly
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and inversely related to plasma cholesterol levels? and positively related to milk
urea’. Negative correlations between plasma cholesterol and milk fat probably
depend on high starch intakes of sheep in this lactation period. Barley includes
high amount of starch. In this lactation period, high starch intakes of experimental
sheep occurred because of high barley content (53%) of diet. There was no
correlation between plasma triglyceride and milk yields but significant correlation
between plasma cholesterol and milk yield (r = 0.51; p < 0.05) in this study. These
results confirm the report of Puppione et al.?’ for dairy cattle in early lactation
period.

TABLE-3
CORRELATION COEFFICIENTS BETWEEN EXPERIMENTAL DATA
Mk
Yield Protein Fat Urea
Insulin NS NS NS NS
Glucose NS NS NS NS
Cholesterol 0.51 * NS -0.56* 0.52*N
Plasma : X
Triglyceride NS NS NS NS
Protein NS NS NS NS
Urea NS NS NS 0.59%*
BW NS NS NS NS
HW NS NS NS NS
Body CD NS NS NS NS
measurements
BL - NS NS NS NS
HG ~ NS NS NS NS

*P<0.05; NS: Not significant.

Significant positive correlation between plasma urea and milk urea (r = 0.59;
p < 0.05) was found. Rios et al.?® reported that there were high and significant
correlations between plasma and milk urea in early lactation in dairy goats. The
urea in milk arises primarily from massive transfer of urea from the blood®.
Several authors have reported in dairy cattle a significant correlation between
concentrations of urea in blood and milk®®32.The equilibration between blood
urea and milk urea is relatively rapid; urea is equilibrated with serum with a time
lag® of 1 to 2 h. Due to its rapid and passive diffusion through cell membranes®*,
equilibration may be explained by diffusion of urea along the mammary ducts
and through the mucosa in the alveoli®’,

In the study there was not found any the correlation between body measure-
- ments and milk components as reported by Spicer and Francisco® for dairy cows
in early lactation period. It is understood that there were no correlations between
body measurements and milk components of non-dairy sheep and these findings
were similar to dairy cows in early lactation period. Bonczek et al.® reported that
chahges in body size or dimensions and relationships between dimensions and
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milk components may be important selection criteria for milk yields and
components. According to results in this study, this statement is not valid for
non-dairy sheep. But further researches are needed to confirm the findings
obtained from non-dairy sheep in this study.

In conclusion, there were significant correlations between some blood ahd milk
constituents under the effect of a stable diet in early lactation period in non-dairy
sheep. Researchers who studied with dairy cows observed clearer relationships
for most of the parameters between plasma and milk. But the same thing can not
be said for non-dairy sheep in this research. Further data on non-dairy sheep are
also needed to improve the interpretation of the interrelationships between plasma
and milk components under intensive farming conditions in early lactation period.

ACKNOWLEDGEMENTS

This study was ﬁnanciaﬂy supported by Dimes Ltd., Tokat, Turkey. The
authors wish to thank Mr. Ali Riza Diren, Mr. Koray Suner and their staff for
financial and technical support of this research and the authors also extend their
thanks to Mr. Rustem Uzamis whose sheep were used during this research in
Songut vﬂlage Tokat, Turkey.

REFERENCES

1. T.R. Mackle, T.A. Dwyer, K.L. Ingvartsen, P.Y. Chouinard, D.A. Ross and D.E. Bauman,

_J. Dairy Sci., 83, 93 (2000).

2. A.Sevi,M. Albenzio, R. Marino, A. Santillo and A. Muscio, Small Rum. Res. ; 51,251 (2004).

3. J. Martinet and L.M. Houdebine, Mammary gland, mammo-genesis, growth factors,
lactogenesis, in: Martinet, J. Houdebine, L.M. Head, H.H. (Eds.), Biology of Lactation,
INRA Edn,, ch. 1, pp. 1-27 (1999).

4. J.L.McManaman and M.C. Neville, Adv. Drug. Deliv. Rev., 55, 629 (2003).

5. P.S. Miller, B.L.. Reis, C.C: Calvert, E.J. DePeters and R.L. Baldwin. J. Dairy Sci., 74,3791
(1991).

6. R.M. Jordan, The Effect of Type of Ration on the Cost and Performance During Gestation
and Lactation, Proceedings, 54th Sheep and Lamb Feeders Day, University of Minnesota-
Morris, p. 2 (1982).

7. R.M. Jordan and H.E. Hanke, The Effect of Protlen Intake by Lactating Ewes on Subsequent
Performance Proceedings, 55th Sheep and Lamb Feeders Day, University of Minnesota,
‘Moiris, p. 24 (1983).

8. R.M. Jordan, Performance and Production Costs of Triplet and Twin Lambs, Proceedings,
570 Sheep and Lamb Feeders Day, University of Minnesota, Morris, p. 24 (1985).

9. R.R. Bonczek, D.O. Richardson, E.D. Moore, R.H. Miller, J.R. Owen, H.H. Dowlen and
B.R. Bell, J. Dairy Sci., 75,.307:(1992).

10. M. Reist, D. Erdin, D. von Euw, K. Tschuemperlin, H. Leuenberger, Y. Chilliard, H.M.
Mammon, C. Morel, C. Philipona, Y. Zbinden, N. Kuenzn and J.W. Blum, J. Dairy Sci., 85,
3314 (2002).

11. AOAC, Ofticial Methods of Analysis, 14th Edn,, Assocmtmn of Official Analytical Chem-
ists, Washington, DC (1984).

12. NRC, Nutrient Requirements of Sheep, 6th Edn., National Academy Press, Washington, DC
(1985).

13. K.E. Hundrleser R.M. Clark, RG Iensen andA M. Ferris, Nutr Res., 4,21 (1984).



606 Cimen er al. Asian J. Chem.

14.
15.
16.
17.
i8.
19.

20.

21
22.
23.

24.

25.

26.
~27.

28.

29.
30.
3L
32.
33.
34.

C.D. Lu, M.]. Potchoiba, T. Sahlu and J.M. Fernandez, Small Rumin. Res., 3, 425 (1990).
M.C.G. Davies and N.F.G. Beck, Theriogenology, 38, 513 (1992).

L. Kerscher and M.H. Town, Clin. Chem., 21, 94 (1985).

M.J. Norusis, SPSS for Windows: Base System User’s Guide, SPSS, Chik:ago (1993).

F. Atasoy, N. Unal, H. Akgapitiar and D. Mundan, Turk. J. Vet. Anim. Sci., 27, 259 (2003).

I.J. Koneko and C.E. Cornelius, Clinical Biochemistry of Domestic Animals, 3" Edn.,
Academic Press, New York, pp. 41-376 (1980).

B. Samuelsson;, The Influence of Management Routines on Endocrine Systems Involved in

 the Control of Lactation in Dairy Cattle, Thesis, Sweed. Univ. Agric. Sci., Uppsala, Sweden

(1996). ,
D.L. Palmquist, A.D. Beaulieu and D.M. Barbano, J. Dairy Sci., 76, 1753 (1993).
T.C. Jenkins, J. Dairy Sci., 76,3851 (1993).

L.J. Spicer, C.C. Francisco, D. Jones and D.N. Waldner, Changes in Plasma Insulin and
Glucose Concentrations During Early Lactation in Holstein Cows, Animal Science Research
Report, Oklahoma University Publication, Article Number 33, p. 993, (2002).

L..J. Spicer and C.C. Francisco, Changes in Plasma Cholesterol Concentrations During Early
Lactation in Holstein Cows and Its Association with Production Variables, Animal Science
Research Report, Oklahoma University Publication, p. 998 (2003).

M.R.G. Palmieri, M.D.P. Sorlie, M.S.J. Tillotson, M. A .R. Costas, M.D. (Jr.), B.S.E. Cordero
and B.S.M. Rodriguez, Am. J. Clin. Nurr,, 33, 1818 (1980).

R.S. Emery, J. Dairy Sci., 61, 825 (1978).

D.L. Puppione, N.E. Smith, C.K. Clifford and A.J. Clifford, Comp. Biochem. Phys. A:
Physiology, 65,319 (1980).

C.Rios, M. Marin, A. Murasso and W. Rudolph, Relationship between Urea Levels in Blood
and Milk in Dairy Goats from the Chilean Central Area, XXII World Buiatrics Congress,
'18-23 August, Hannover, Germany (Abstracts) (2002).

D.K. Roseler, J.D. Ferguson, C.J .'Siniffen and J. Herrema, J. Dairy Sci., 76, 525 (1993).
A.O. Refsdal, Acta Vet., Scand., 24, 518 (1983).

E.J. DePeters and J.D. Ferguson, J. Dairy Sci., 75, 3192 (1992).

H. Sato, S. Hanasaka and M. Matsumoto, Anim. Scl. Tech., 63, 1075 (1992).

A.H. Gustafsson and D.L. Palmquist, J. Dairy Sci., 76,475 (1993).

E.J. DePeters and J.P. Cant. J. Dairy Sci., 75, 2043 {1992).

(Received: 29 December 2005;  Accepred: 30 June 2006) AJC-4984



