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LONGEVITY OF DAIRY COWS — ENERGY PROFILE
G. Kováč1, J. Konvičná1, M. Vargová1, V. Petrovič1, T. Vozár2
kovac@uvlf.sk
University of Veterinary Medicine and Pharmacy in Košice,
Komenského 73, Košice, 04181, Slovak Republic
2
Private Veterinary Polyclinic,
Banícka 804/24, Poprad, 058 01, Slovak Republic
1

In the study we compared parameters of energy profile in relation to number of lactation of dairy cows.
We analysed blod serum to glucose, non-esterified fatty acids, β-hydroxybutyrate, total cholesterol, triacylglycerols
and total lipids of Slovak Pied dairy cows with number of lactation (I L — 6 cows, II L — 5 cows, III L — 6 cows,
IV L — 5 cows). Blood samples were collected 20 days a.p. and 20, 40, 60, 80 days p.p.
There were observed lower concentrations of glucose and BHB in groups of cows I L and II L compared with cows of groups of III L and IV L. The highest concentrations of glucose was recorded in cows IV L
20 days a.p. (4.32±0.09; P<0.01). NEFA and TL were increased with a.p. period. TCH values in groups III L
and IV L, were lower than in groups of cows I L and II L (P<0.01; P<0.05). In the assessment of concentration
of TG was found the highest concentrations in group of cows I L during ante-partum (0.22±0,03; P<0.05).
Cows during a.p. had significantly higher TG concentrations compared to cows in postpartal period (P<0.05).
These results showed dynamic changes in the energy profile during a.p. and p.p. which reflect the physiological
response of the organism to the variation of metabolic functions occuring from gestational to a lactating state
in dairy cows. Our results indicate that older cows have higher levels of blood GL, BHB and NEFA levels,
which proves that dairy cows with higher number of lactations have a better adaptation to the metabolic challenge,
for example to milk production, in terms of maintenance of glycemia.
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(20 days ante-partum) and post-partum (20, 40,
60 and 80 days post-partum).
Mean production age was 3.45 lactation.
Total mixed rations (TMR) with different levels
of ME were offered to dairy cows twice daily,
nutrient composition of the TMR varied with the
stage of pregnancy and lactation. Meals for the
cows were based on meadow hay, lucerne silage,
haylage, green fodder and concentrate. Chemical
components of meals meet the needs of cows in
dry period and different period of lactation. Diet
was suited to the energy requirements of late pregnancy, early and mid-lactation cows. The dairy
cows had free access to drinking water. Before
sample collection, the animals were clinically
examined by standard clinical examination procedures. No treatments were administered before
the start of the experiment. The concentrations of
glucose, TCH, TG, and BHB were determined
using commercial diagnostic kits (Randox) on
automatic biochemical analyser ALIZE (Lisabio,
France). Total lipids were analyzed using commercial diagnostic kits (Ecomed) by spectrophotometric method. The concentrations of NEFA

Transition period and the early lactation
phase, are characterized by sudden episodes of
metabolic and hormonal changes, such as the parturition and the onset of lactation, which include
alterations in the energy balance that lead to increased lipomobilization with consequent elevation of plasma concentration of nonesterified fatty
acids. This period is considered the most critical
period in the lactation cycle because 50 % of transition cows may be affected by disease.
Materials and methods
Glucose (GL), β-hydroxybutyrate (BHB),
non-esterified fatty acids (NEFA), total cholesterol (TCH), triacylglycerols (TG) and total lipids
(TL) were evaluated in dairy cows of Slovak Pied
Cattle. The dairy cows (n=22) were classified into
4 groups based on the number of lactation: dairy
cows at 1st lactation (I L) (n=6), dairy cows at 2nd
lactation (II L) (n=5), dairy cows at 3rd lactation
(III L) (n=6), dairy cows at 4th lactation (IV L)
(n=5). The blood samples were collected by direct puncture of v. jugularis during ante-partum
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were by spectrophotometric method. Evaluation
of the obtained results was performed by the assessment of mean values (x) and standard errors
(SE) in each monitored group of dairy cows. Significance of differences in the mean values in relation to the several monitored periods was evaluated by one way analysis of variance (ANOVA).
Significance of differences in the mean values between groups was evaluated by Tukey’s multiple
comparisons test. Statistical analyses were done
with the GraphPad Prism 3.0.

The blood glucose level is regarded as one
of the indicators of energy status in the cow. Glucose was significantly lower in I L, II L and IV L
after calving, but in III L were observed significantly lower values than before calving. Overall
glucose was higher in older cows (IV L) than in
younger cows (I L) (fig. 3.). Similar result was
found by other researcher, demonstrating that older cows had higher overall glucose than younger
cows [12]. Our results comply with these finding,
as after parturition we found decreasing mean values
of glucose compared with cows in the prepartum

Results and disscusion

I lactation
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In our study, prepartum serum NEFA concentrations for cows with 1st lactation exceeded the
threshold of 0.4 mmol/l proposed by [9] as indicating prepartum negatively altered metabolic status and the serum concentration (0.7 mmol/l) —
in cows with 4th lactation 40 days p.p. proposed to
indicate postpartum negatively altered metabolic
status. NEFA concentrations increased at calving, reached peak concentrations on day 20 p.p.
for primiparous and multiparous cows and started to decrease thereafter (fig. 1). This increase is
a result of a decrease in dry matter intake prior to
parturition and of hormonal changes before and
at parturition that stimulate mobilization of NEFA
from adipose tissue to provide energy for parturition and lactogenesis. The high postpartum levels
of NEFA would indicate that primiparous cows
were mobilizing more long chain fatty acids from
adipose tissue than multiparous cows [12], which
would agree with the results of [4].
[3] found higher concentrations of β-hydroxybutyrate in the postpartum period compared
to prepartum period. Our results comply with
these findings. BHB concentrations were low at
calving, rose sharply up to 20 days post-partum
and slowly decreased thereafter (fig. 2), but they
remained higher than the ante-partum levels, reflecting the negative energy balance and the consequently mobilization of body reserves [5] associated with the onset of lactation. High serum
concentrations of BHB have been associated with
reduced immune system functionality [6], disease
risk (displaced abomasum, retaired placenta etc.),
and less milk production [7], and many other transition and early lactation cow disorders [9].
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Fig. 1. Non-esterified fatty acids concentration
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Fig. 2. β-hydroxybutyrate concentration
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period. [1] observed cows from 4 days before
until 36 days after calving, and recorded lower
glucose concentrations in the early postparturient
period, with a significant increase on the 27th day
post-partum. The blood glucose level was higher
in lactating cows this may be due to high energy
diet feeding during lactation period and also
for taking the extra amount of feed than the
requirement of animal for milk production and
maintenances.
Cholesterol concentration increased during
postpartum period in cows with I, II, III and IV
4.5
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lactation, although multiparous cows had higher
cholesterol around day 60 p.p. than primiparous,
reflecting an increased lipid uptake by the liver
(fig. 4). Our results comply with findings by [2].
According to [8], hypercholesterolaemia can be
considered physiological during lactation, either
as a result of lipid mobilization caused by glucagon or to an increase in the synthesis of plasmatic
lipoproteins. However, the increase in cholesterol
concentrations may be due to a greater energy demand than that supplied by the offered diet. Rise
in cholesterol is associated with an improvement
in energy balance.
[10] reported that total lipids level increased significantly during the mild and late gestation, postpartum and early lactation compared
to dioestrus, early gestation. Our results also show
significantly higher values of TL before parturition than in cows after calving (fig. 5).
The same authors found that total cholesterol and triacylglycerols resulted significantly
affected by the physiological status, in fact, both
showed substantial increases during the mild lactation (fig. 6).
Probably because, during the puerperal period, there is an increase in the demands for regulatory mechanism, responsible for all the processes
involved with milking. At this purpose, characteristic changes in lipid metabolism were found during
pregnancy and lactation in most mammals. Endocrine profiles change and lipolysis and lipogenesis
are regulated to increase lipid reserve during pregnancy, and, subsequently, these reserves are utilized
following parturition and the initiation of lactation
[11]. Similar results, however, were found by other
researchers, demonstrating that concentrations of
total lipids and triacylglycerols increased at parturition, despite the kind of fed administered.
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During the study we found lower concentrations of glucose and BHB in groups of cows I L
and II L compared with cows of groups of III L and
IV L .The highest concentrations of glucose was
recorded in cows IV L 20 days a.p. (4.32±0.09;
P<0.01). NEFA and TL were increased with a.p.
period. TCH values in groups III L and IV L, were
lower than in groups of cows I L and II L (P<0.01;
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Fig. 6. Triacylglycerols concentration
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P<0.05). In the assessment of concentration of TG
was found the highest concentrations in group of
cows I L during ante-partum (0.22±0,03; P<0.05).
Cows during a.p. had significantly higher TG concentrations compared to cows in postpartal period
(P<0.05).These results showed dynamic changes
in the energy profile during a.p. and p.p. which
reflect the physiological response of the organism
to the variation of metabolic functions occuring
from gestational to a lactating statein dairy cows.
Our results indicate that older cows have higher
GL, BHB and NEFA levels, which proves that
dairy cows with higher number of lactations have
a better adaptation to the metabolic challenge, for
example to milk production, in terms of maintenance of glycemia.
1. Ametaj B. N. A new understanding of the causes
of fat liver in dairy cows. Advances in Dairy Technology, 2005, vol. 17, pp. 97–112.
2. Belyea R. L., Coppock C. E., Merrill W. G.,
Slack S. T. Effects of silage based diets on feed intake,
milk production, and body weight of dairy cows. Journal of Dairy Science, 1975, vol. 58, issue 9, pp. 1328–
1335. DOI: 10.3168/jds.S0022-0302(75)84714-X.
3. Cavestany D., Blanc J. E., Kulcsar M., Uriarte G., Chilibroste P., Meikle A., Febel H., Ferratis A., Krall E. Studies of the transition cow under
a pasture-based milk production system: metabolic
profiles. Journal of Veterinary Medicine Series A.
Physiology, Pathology, Clinical Medicine, 2005,
vol. 52, issue 1, pp. 1–7. DOI: 10.1111/j.14390442.2004.00679.x.
4. Drackley J. K., Dann H. M., Douglas N.,
Janovick Guretzky N. A.., Litherland N. B., Underwood J. P., Loor J. J. Physiological and pathological
adaptations in dairy cows that may increase susceptibility to periparturient diseases and disorders. Italian Journal of Animal Science, 2005, vol. 4, issue 4,
pp. 323–344. DOI: 10.4081/ijas.2005.323.

5. Ingvartsen K. L., Andersen J. B. Integration
of metabolism and intake regulation: a review focusing
on periparturient animals. Journal of Dairy Science,
2000, vol. 83, issue 7, pp. 1573–1597. DOI: 10.3168/
jds.S0022-0302(00)75029-6.
6. Ingvartsen K. L., Moyes K. Nutrition, Immune function and health of dairy cattle. Animal,
2013, vol. 7, issue S1, pp. 112–122. DOI: 10.1017/
S175173111200170X.
7. LeBlanc S. Monitoring metabolic health of
dairy cattle in the transition period. Journal of Reproduction and Development, 2010, vol. 56, issue S,
pp. S29–S35. DOI: 10.1262/jrd.1056S29.
8. Margolles E. Metabolitos sanguíneos en vacas
altas productoras durante la gestación y lactancia en las
condiciones de Cuba y su relación con trastornos del
metabolismo. Revista Cubana de Ciencias Veterinarias,
1983, vol. 14, issue 4, pp. 221–229. (in Spanish)
9. Mulligan F. J., O’Grady L., Rice D. A.,
Doherty M. L. A herd health approach to dairy cow
nutrition and production diseases of the transition
cow. Animal Reproduction Science, 2006, vol. 96,
issue 3–4, pp. 331–353. DOI: 10.1016/j.anireprosci.
2006.08.011.
10. Piccione G., Messina V., Scianó S., Assenza A.,
Orefice T., Vazzana I., Zumbo A. Annual changes of
some metabolical parameters in dairy cows in the
Mediterranean area. Veterinarski Arhiv, 2012, vol. 82,
issue 3, pp. 229–238. Available at: http://vetarhiv.vef.
unizg.hr/papers/2012-82-3-1.pdf
11. Roche J. R., Friggens N. C., Kay J. K., Fisher M. W., Stafford K. J., Berry D. P. Invited review:
Body condition score and its association with dairy
cow productivity, health and welfare. Journal of Dairy
Science, 2009, vol. 92, issue 12, pp. 5769–5801. DOI:
10.3168/jds.2009-2431.
12. Rossato W., González F. H. D., Dias M. M.,
Riccó D., Valle S. F., Rosa V. L. L., Conceição T.,
Duarte F., Wald V. Number of lactations affects metabolic profile of dairy cows. Archives of Veterinary
Science, 2001, vol. 6, issue 2, pp. 83–86. Available
at: https://www.ufrgs.br/lacvet/restrito/pdf/rossato_
numero_lacta_oes.pdf

