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Abstract:
BACKGROUND: Metabolic profiles have been used in efforts 

to predict pre parturient problems and fertility, to diagnose 
metabolic diseases, and to assess nutritional status in dairy 
cows. These profiles may help to confirm the diagnosis of sub 
clinical diseases, to be aware of possible causes of infertili-
ty in the herds, or to monitor improvement in herd animals.                          
OBJECTIVES: This study investigated changes in the metabolic 
profile of high producing Holstein dairy cows from early lac-
tation to close-up dry periods. The results of the current re-
search can provide useful guidelines for management strate-
gies during different physiological phases of high producing 
Holstein dairy cows. METHODS: Twenty-five multiparous high 
producing Holstein dairy cows were selected from a high pro-
ducing industrial dairy farm. Cattle were divided into 5 equal 
groups of early, mid and late lactation and far-off and close-up 
dry cows. Blood samples were collected from all cows and sera 
were separated to evaluate glucose, insulin, β-hydroxybutyr-
ic acid (BHBA), non-esterified fatty acid (NEFA), cholesterol, 
triglyceride (TG), high, low and very low density lipoproteins 
(HDL-cholesterol, LDL-cholesterol and VLDL-cholesterol). 
RESULTS: The highest levels of insulin were detected in mid 
lactation and close-up dry periods. The changing patterns of 
BHBA and NEFA were significant and the highest levels of 
these biomarkers were detected in the early lactation group. 
The decreasing pattern of BHBA and NEFA were seen from 
early lactation to far-off dry cows. Significant elevations were 
seen in these biomarkers from far-off to close-up dry cows. 
CONCLUSIONS: The results of the present study show that met-
abolic biomarkers change in high producing Holstein dairy 
cows, under different physiological states. These changes are 
induced commonly by negative energy balance, lactogenesis 
and fetal growth in each state.
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Introduction

Different physiological states such as preg-

nancy and lactation are considered to change 
metabolism in animals (Tanritanir et al., 2009). 
Each physiological state can have influence 
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on the health and subsequent performance of 
dairy cows, since cows develop serious meta-
bolic and physiological changes during these 
periods (Tanaka et al., 2011). During preg-
nancy and lactation, all metabolic pathways 
are involved in sustaining fetal growth and 
lactogenesis, respectively (Bell et al., 2000). 
The periods of pregnancy and lactation induce 
a huge metabolic challenge to the high-yield-
ing dairy cow and the metabolic profiles can 
be used as important criteria to evaluate the 
health status of these animals (Hawagane et 
al., 2009).

High rates of body condition score losses 
take place due to negative energy balance af-
ter calving which is indicated by alterations in 
blood metabolic and hormone profiles (Wathes 
et al., 2009). Providing glucose as the primary 
metabolic fuel for maintenance, fetal growth 
and milk production, is the necessary part of 
protection against negative energy balance in 
dairy cows (De Koster and Opsomer, 2013). 
In dairy cows, the massive energy demand is 
partly provided through gluconeogenesis and 
glucose has a central role in metabolism and 
homeostatic control (Herdt, 2000). Insulin has 
a direct control on mobilization and utilization 
of glucose. Changing the insulin dynamic in 
different physiological states of dairy cows 
takes place and insulin resistance as a metabol-
ic dysfunction induces metabolic diseases and 
interferes with energy balance in dairy cows 
(De Koster and Opsomer, 2013).  

Negative energy balance in dairy cows in-
duces lipolysis and lipid mobilization. Evalu-
ating the concentrations of non-esterified fat-
ty acids (NEFA) and β-hydroxybutyric acid 
(BHBA) is indicative of lipid mobilization 
and fatty acid oxidation (Wathes et al., 2009). 
NEFA reflects the magnitude of mobilization 
of fat from storage and BHBA indicates the 
completeness of oxidization of fat in the liver 
(De Koster and Opsomer, 2013). 

Evaluating the metabolic profile based on 
the laboratory measurement of certain compo-

nents of the blood can reflect the productive 
performance, nutritional and health status of 
dairy cows, with or without presence of clin-
ical abnormalities. Information regarding 
changing the metabolic profile can assist vet-
erinarians to evaluate the metabolic situation 
and alteration of dairy cows at herd levels.

There are several literatures on metabolic 
profile in lactation, pregnancy and transition 
periods of dairy cows (Ghanem et al., 2012; 
Piccione et al., 2012; Fiore et al., 2014), but 
based on the author’s knowledge, the litera-
ture is lacking comprehensive studies on the 
changing patterns of metabolic parameters, at 
different physiological states of dairy cows. 
Hence, the present study was undertaken to 
give a clear metabolic profile in high produc-
ing Holstein dairy cows from early lactation 
to close-up dry periods. The results of the cur-
rent research can provide useful guidelines for 
management strategies during different phys-
iological phases of high producing Holstein 
dairy cows.

Materials and Methods

Animals: The present study was carried 
out  during winter the period of 2014 on 25 
multiparous Holstein dairy cows from a high 
producing industrial dairy farm around Shiraz, 
Southwest Iran. These cows were housed in 
open-shed barns with free access to water and 
shade. The total mixed rations were formulat-
ed and prepared for all animals according to 
the National Research Council (NRC) require-
ments. A dry period of 60 days  was consid-
ered in the farm. Milk production was about 
10,000 kg for a year, an average of 3.6% of 
milk fat, and 3.3% of milk protein. All animals 
were clinically healthy, had not history of de-
bilitating disease, and free from internal and 
external parasites due to routine antiparasitic 
programs at  the farm. Body condition score 
(BCS) of these animals were estimated based 
on 0 to 5 system. Cattle were divided into 5 
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equal groups  of early (30.2±5.7 days after 
calving, with 3.25±0.25 BCS), mid (108.1±8.4 
days after calving, with 3.25±0.25 BCS) and 
late lactations (184.5±5.7 days after calving, 
with 3.5±0.25 BCS), far-off (281.9±5.4 days 
after calving, 228.4±8.6 days of pregnancy, 
with 3.5±0.25 BCS) and close-up dry periods 
(312.1±8.3 days after calving, 255.6±6.3 days 
of pregnancy, with 3.5±0.25 BCS).

Blood sampling and serological assays: 
Blood samples were collected from all cows 
through jugular venipuncture in plain tubes. 
Immediately after blood collections, sera were 
separated by centrifugation for 10 min at 3,000 
g and stored at -22°C until assayed. Glucose 
was assayed by an enzymatic (glucose oxi-
dase) colorimetric method (ZistChem®, Teh-
ran, Iran). Insulin was measured by bovine in-
sulin ELISA kit (Cusabio®, China, specificity 
100%, and precision: intra-assay and inter-as-
say CV < 8% and 10%, respectively). BHBA 
and NEFA were assayed by colorimetric meth-
od (Ranbut®, Ireland). The sera were analyzed 
for cholesterol by a modified Abell-Kendall/
Levey-Brodie (A-K) method (Abbel et al., 
1952; Burtisand Ashwood, 1994), triglycer-
ide (TG) by the enzymatic procedure of Mc-
Gowan et al. (1983). Lipoproteins were iso-
lated using a combination of precipitation and 
ultra centrifugation. High density lipoprotein 
(HDL-cholesterol) was measured using the 
precipitation method. In the first step, the pre-
cipitation reagent (sodium phosphotungstate 
with magnesium chloride) was added to the se-
rum to aggregate non-HDL lipoproteins which 
were separated by centrifugation (10,000×g 
for 5 min). The residual cholesterol was then 
measured by enzymatic method (Burtisan-
dAshwood, 1994). Low density lipoprotein 
(LDL-cholesterol) was calculated as the dif-
ference between the total cholesterol measured 
in the precipitate and HDL fraction minus 
0.2×triglyceride (LDL=total cholesterol–HDL 
cholesterol–0.2×TG). Very low density lipo-
protein (VLDL-cholesterol) was estimated as 

one-fifth of the concentration of triglycerides 
(Friedewald et al., 1972).

Statistical analyses: All data are presented 
as mean ± standard deviation (SD). Differ-
ences between the average concentrations of 
different serological factors in the different 
groups were analyzed by one-way ANOVA 
and the least significant difference (LSD) test 
was used to find differences. Repeated mea-
sures of ANOVA was used to evaluate the 
changing patterns of different studied param-
eters during physiological states of dairy cows 
using SPSS software (SPSS for Windows, ver-
sion 20, SPSS Inc, Chicago, IL, USA). The 
level of significance was set at p<0.05.

Results 

Normal levels (Mean±SD) of metabolic 
biomarkers in different physiological states of 
high producing Holstein dairy cows are shown 
in Table 1. The dynamics of the metabolic pro-
file during the different physiological states 
are shown in Figures 1 to 4. There were no sig-
nificant changing patterns in glucose and lipid 
profile (p>0.05). The significant changes were 
seen in insulin dynamics during the physiolog-
ical periods. The highest levels of insulin were 
detected in mid lactation and close-up dry pe-
riods (Fig. 1). The dynamics of BHBA and 
NEFA were significant and the highest levels 
of these biomarkers were detected in early lac-
tation group. The decreasing pattern of BHBA 
and NEFA were seen from early lactation to 
far-off dry cows. The significant elevations are 
seen in these biomarkers from far-off to close-
up dry cows.

Discussion

Glucose metabolism changes during lacta-
tion and pregnancy in cows (Bickerstaffe et al., 
1974), goats (Debras et al., 1989) and sheep 
(Wilson et al., 1983). This might be related 
to the uptake of insulin by the lactating mam-
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mary gland (Faulkner and Pollock, 1990) and 
perhaps due to uptake by the pregnant uterus. 
Another possibility is that insulin uptake by 
the liver changes during lactation and preg-
nancy. Insulin is a protein hormone secreted 
by the β-cells of the pancreas which stimulates 
translocation of glucose transporters, resulting 
in glucose uptake by tissues. In ruminants, vol-
atile fatty acids from the gastrointestinal tract 
are the major energy source rather than direct 
sources of glucose. Thus, insulin plays a slight-
ly different role in ruminants vs non-ruminants 
(Kahn, 1978). Elevating volatile fatty acid con-
centrations during lactation can interfere with 

glucose-induced insulin secretion (Bossaert et 
al., 2008). Therefore, it has been reported that 
elevated circulating volatile fatty acid levels 
is one of the factors that may account for the 
impaired hepatic insulin extraction in non-ru-
minants (Lewis et al., 2002). 

The results of the present study show that 
insulin levels in early lactating dairy cows are 
significantly lower than close-up dry cows 
(Table 1; Fig. 1; p<0.05). Other researchers 
also mentioned that both basal concentration 
of insulin and insulin response to endogenous 
glucose can be lower in lactating than in dry 
dairy cows (Sartin et al., 1985) and lower in 

Figure 1. Changing patterns of insulin and glucose during the 
different physiological states of high producing Holstein dairy 
cows.            Glucose            Insulin

Figure 3. Changing patterns of cholesterol and TG during the 
different physiological states of high producing Holstein dairy 
cows.             Cholesterol             TG

Figure 2. Changing patterns of BHBA and NEFA during the 
different physiological states of high producing Holstein dairy 
cows.            BHBA             NEFA

Figure 4. Changing patterns of HDL-cholesterol, LDL-cho-
lesterol and VLDL-cholesterol during the different physiolog-
ical states of high producing Holstein dairy cows.             HDL              
             LDL             VLDL
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high-yielding lactating cows compared to low 
yielders (Sartin et al., 1988). Faulkner and 
Pollock (1990) also suggested that the sensi-
tivity of glucose utilization was increased in 
lactating sheep compared  to non-lactating 
sheep. However, Debras et al. (1989) reported 
that the insulin-stimulated glucose utilization 
above basal levels was greatly impaired during 
early lactation compared with the dry period in 
goats; they suggested that a decrease in insu-
lin sensitivity in some insulin-sensitive tissues 
might occur. 

Fatty acids released from adipose tissue cir-
culate as NEFA, which are a major source of 
energy to the cow during this period. The con-
centration of NEFA in blood reflects the degree 
of adipose tissue mobilization (Pullen et al., 
1989). Therefore, as negative energy balance 
increases, more NEFA are released from body 
fat and the concentration of NEFA in the blood 
increases. Based on the findings of this study, 
the highest levels of NEFA were seen in early 
lactation groups which were in negative ener-
gy balance, physiologically. Serum concentra-
tions of NEFA were decreased to the lowest 
levels in the far-off dry period. 

Adipose tissue depots in the cow were ori-
ented toward mobilization of NEFA at this 
time, rather than lipid deposition (McNamara, 
1991). Lipogenesis (fat synthesis) was essen-
tially shut down, and sensitivity to lipolytic 
signals (epinephrine and norepinephrine) was 
greatly enhanced.

As the concentration of NEFA in blood in-
creases around calving or in early lactation, 
more NEFA are taken up by the liver (Em-
ery et al., 1992). Once taken up by the liver, 
NEFA can be completely oxidized to carbon 
dioxide to provide energy for the liver, par-
tially oxidized to produce ketone bodies that 
are released into the blood and serve as fuels 
for other tissues, or reconverted to storage fat. 
If NEFA uptake by the liver becomes exces-
sive, fatty liver may develop. Negative energy 
balance and carbohydrate insufficiency in the 

liver after calving leads to increased produc-
tion of ketone bodies such as BHBA, which 
can result in ketosis. According to Grummer 
et al. (2004), the increase in plasma NEFA 
concentration led to increase in ketogenesis by 
hepatocytes. The metabolic adaptations that 
support the onset of lactation include increased 
mobilization of fatty acids from adipose tissue 
and increased hepatic gluconeogenesis (Bell, 
1995). 

Overfeeding during the dry period results in 
increased esterification rates in adipose tissue 
prepartum and greater lipolytic rates (and thus 
higher NEFA) post-partum (Rukkwamsuk et 
al., 1999). During late pregnancy, metabolic 
demands shift to fetal growth and the tissues 
of the dam become increasingly insulin resis-
tant, in order to supply substrates for the fe-
tus while maternal tissues increase reliance on 
NEFA and BHBA (Bell, 1995). These changes 
in metabolic priorities might help to explain 
why far-off diets seem to have a more lasting 
effect on energy balance and metabolic health 
in early lactation.

The highest levels of BHBA were seen in 
early lactation cows and these concentrations 
decreased to the lowest levels at the far-off 
dry period. Excessive elevation of NEFA and 
BHBA during the close-up dry period and ear-
ly lactation caused adipose tissues to be more 
insulin resistant, further drive down dry matter 
intake, and perpetuate a cycle of metabolic dis-
orders in these cows (Pires et al., 2007).

Ruminants have an inherently low capacity 
for synthesis and secretion of VLDL to export 
TG from the liver (Pullen et al., 1989), and a 
similar capacity to reconvert NEFA back to 
TG (Graulet et al., 1998). Moreover, the rate 
of production of TGs in the liver increased at 
the time of calving (Grum et al., 1996). Conse-
quently, cows fed typical diets during the dry 
period and transition period had an increased 
concentration of TG in the liver, a day after 
calving (Grum et al., 1996). Total cholesterol 
in the mild lactation cows was significantly 
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higher than other groups (p<0.05; Table 1). 
Probably because, during the puerperal peri-
od, there was an increase in the demands for 
regulatory mechanism, responsible for all the 
processes involved with milking (Krajnicako-
va et al., 2003). At this purpose, characteris-
tic changes in lipid metabolism were found 
during pregnancy and lactation in most mam-
mals (Roche et al., 2009). Endocrine profiles 
changed and lipolysis as well as lipogenesis 
were regulated to increase lipid reserve during 
pregnancy, and, subsequently, these reserves 
were utilized following parturition and the ini-
tiation of lactation (Roche et al., 2009). Sim-
ilar results, however, were found by other re-
searchers, showing that concentrations of total 
lipid increased at parturition, despite the kind 
of feed administered (Douglas et al., 2004).

The results of the present study showed 
that metabolic biomarkers change in different 
physiological states of high producing Hol-
stein dairy cows. These changes are common-
ly induced by negative energy balance, lac-
togenesis and fetal growth in each state. The 
presented metabolic profile can be considered 
as a tool, to assess the energy balance in dairy 
cows at different physiological states. It can 
be used to evaluate the metabolic situations of 
herd and manage the metabolic and production 
disorders. Information regarding the dynam-
ics of metabolic profile can aid veterinarians 
to evaluate and follow the metabolic status of 
dairy cows to carry out diagnosis, prognosis, 
treatment and control of metabolic disorders.  

Acknowledgments

Special appreciation goes to Mr. Javad 
Chalmeh for providing the cows for this study.

Study on serum glucose, insulin, NEFA... Chalmeh, A.

Abell, L.L., Levy, B.B., Brodie, B.B., Kendall, 
F.E. (1952) A simplified method for the esti-
mation of total cholesterol in serum and de-
termination of its specificity. J Biol Chem. 195: 

1. 
References

357-366.
Bell, A., Burhans, W.S., Overton, T.R. (2000) 
Protein nutrition in late pregnancy, maternal 
protein reserves and lactation performance in 
dairy cows. Proc Nutr Soc. 59: 119-126.
Bell, A.W. (1995) Regulation of organic nu-
trient metabolism during transition from late 
pregnancy to early lactation. J Anim Sci. 73: 
2804-2819.
Bickerstaffe, R., Annison, E.F., Linzell, J.L. 
(1974) The metabolism of glucose, acetate, lip-
ids and amino acids in lactating dairy cows. J 
Agric Sci. 82: 71-85.
Bossaert, P., Leroy, J.L., De Campeneere, S., 
De Vliegher, S., Opsomer, G. (2009) Differ-
ences in the glucose induced insulin response 
and the peripheral insulin responsiveness 
between neonatal calves of the Belgian Blue, 
Holstein-Friesian, and East Flemish breeds. J 
Dairy Sci. 92: 4404-4011.
Burtis, C.A., Ashwood, E.R. (1994) Tietz Text-
book of Clinical Chemistry. (2nd ed.) W.B. 
Saunders Co, Philadelphia, USA.
Debras, E., orizard, J., Aina, E., Tesseraud, S., 
Qlampredon, C., Amal, M. (1989) Insulin sen-
sitivity and responsiveness during lactation 
and dry period in goats. Am J Physiol. 256: 
E295-302.
De Koster, J.D., Opsomer, G. (2013) Insulin 
resistance in dairy cows. Vet Clin North Am 
Food Anim Pract. 29: 299-322.
Douglas, G.N., Overton, T.R., Bateman, H.G., 
Drackley, J.K. (2004) Peripartal metabolism 
and production of Holstein cows fed diets 
supplemented with fat during the dry period. 
J Dairy Sci. 87: 4210-4220.
Emery, R.S., Liesman, J.S., Herdt, T.H. (1992) 
Metabolism of long chain fatty acids by rumi-
nant liver. J Nutr. 122: 832-837.
Faulkner, A., Pollock, H.T. (1990) Metabolic 
responses to euglycaemic hyperinsulinaemia 
in lactating and non-lactating sheep in vivo. J 
Endocrinol. 124: 59-66.
Fiore, E., Gianesella, M., Arfuso, F., Giudice, 
E., Piccione, G., Lora, M., Stefani, A., Mor-

2.

 
3. 

4.

 
5. 

6. 

7.

8.

9.

10.

11.

12.

171-178



Iranian Journal of Veterinary Medicine

177IJVM (2015), 9(3):

Chalmeh, A.

gante, M. (2014) Glucose infusion response 
on some metabolic parameters in dairy cows 
during transition period. Arch Tierz. 57: 1-9.
Friedewald, W.T., Levy, R.I., Fredrickson, D.S. 
(1972) Estimation of the concentration of low 
density lipoprotein cholesterol without the use 
of the preparative ultra centrifuge. Clin Chem. 
18: 499-502.
Ghanem, M.M., Mahmoud, M.E., Abd El-
Raof, Y.M., El-Attar, H.M. (2012) Metabolic 
profile test for monitoring the clinical, haema-
tological and biochemical alterations in cattle 
during peri-parturient period. Banha Vet Med 
J. 23: 13-23.
Graulet, B., Gruffat, D., Durand, D., Baucha-
rt, D. (1998) Fatty acid metabolism and very 
low density lipoprotein secretion in liver slices 
from rats and preruminant calves. J Biochem. 
124: 1212-1219.
Grum, D.E., Drackley, J.K., Younker, R.S., La-
Count, D.W., Veenhuizen, J.J. (1996) Nutrition 
during the dry period and hepatic lipid me-
tabolism of periparturient dairy cows. J Dairy 
Sci. 79: 1850-1864.
Grummer, R.R., Mashek, D.G., Hayirli, A. 
(2004) Dry matter intake and energy balance 
in the transition period. Vet Clin North Am 
Food Anim Pract. 20: 447-470.
Hawagane, S.D., Shinde, S.B., Rajguru, D.N. 
(2009) Haematological and blood biochemi-
cal profile in lactating buffaloes in and around 
Parbhani city. Vet World. 2: 467-469.
Herdt, T.H. (2000) Variability characteristics 
and test selection in herd-level nutritional 
metabolic profile testing. Vet Clin North Am 
Food Anim Pract. 16: 387-403.
Kahn, C.R. (1978) Insulin resistance, insulin 
insensitivity, and insulin unresponsiveness: a 
necessary distinction. Metabolism. 12: 1893-
1902.
Krajnicakova, M., Kovac, G., Kostecky, M., 
Valocky, I., Maracek, I., Sutiakova, I., Len-
hardt, L. (2003) Selected clinic-biochemical 
parameters in the puerperal period of goats. 
Bull Vet Inst Pulawy. 47: 177-182.

Lewis, G.F., Carpentier, A., Adeli, K., Giacca, 
A. (2002) Disordered fat storage and mobili-
zation in the pathogenesis of insulin resistance 
and type 2 diabetes. Endocr Rev. 23: 201-229.
McGowan, M.W., Artiss, J.D., Strandbergh, 
D.R., Zak, B. (1983) A peroxidase coupled 
method for the colorimetric determination of 
serum triglycerides. Clin Chem. 29: 538-542.
McNamara, J.P. (1991) Regulation of adipose 
tissue metabolism in support of lactation. J 
Dairy Sci. 74: 706-719.
Piccione, G., Messina, V., Marafioti, S., Casel-
la, S., Giannetto, C., Fazio, F. (2012) Changes 
of some haematochemical parameters in dairy 
cows during late gestation, post partum, lacta-
tion and dry periods. Vet Med Zoot. 58: 59-64.
Pires, J.A.A., Souza, A.H., Grummer, R.R. 
(2007) Induction of hyperlipidemia by intra-
venous infusion of tallow emulsion causes in-
sulin resistance in Holstein cows. J Dairy Sci. 
90: 2735-2744.
Pullen, D.L., Palmquist, D.L., Emery, R.S. 
(1989) Effect on days of lactation and me-
thionine hydroxy analog on incorporation of 
plasma fatty acids into plasma triglycerides. J 
Dairy Sci. 72: 49-58.
Roche, J. R., Frggens, N.C., Kay, J.K., Fisher, 
M.W., Stafford, K.J., Berry, D.P. (2009) Invited 
review: Body condition score and its associa-
tion with dairy cow productivity, health and 
welfare. J Dairy Sci. 92: 5769-5801.
Rukkwamsuk, T., Wensing, T., Geelen, M.J. 
(1999) Effect of overfeeding during the dry 
period on the rate of esterification in adipose 
tissue of dairy cows during the periparturient 
period. J Dairy Sci. 82: 1164-1169.
Sartin, J.L., Cummins, K.A., Kemppainen, 
R.J., Marple, D.N., Rahe, C.H., Williams, I.C. 
(1985) Glucagon, insulin, and growth hor-
mone responses to glucose infusion in lactat-
ing dairy cows. Am J Physiol. 248: E108-114.
Sartin, J.L., Kemppaben, R.J., Cllmminn, K.A., 
Williams, J.C. (1988) Plasma concentrations of 
metabolic hormones in high and low produc-
ing dairy cows. J Dairy Sci. 71: 650-657.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

171-178



178 IJVM (2015), 9(3):

Tanaka, M., Kamiya, Y., Suzuki, T., Nakai, Y. 
(2011) Changes in oxidative status in peripar-
turient dairy cows in hot conditions. Anim Sci 
J. 82: 320-324.
Tanritanir, P., Dede, S., Ceylan, E. (2009) 
Changes in some macro minerals and bio-
chemical parameters in female healthy siirt 
hair goats before and after parturition. J Anim 
Vet Adv. 8: 530-533.
Wathes, D.C., Cheng, Z., Chowdhury, W., 
Fenwick, M.A., Fitzpatrick, R., Morris, D.G., 
Patton, J., Murphy, J.J. (2009) Negative energy 
balance alters global gene expression and im-
mune responses in the uterus of postpartum 
dairy cows. Physiol Genomics. 39: 1-13.
Wilson, S., MacRae, J.C., Buttay, P.J. (1983) 
Glucose production and utilization in 
non-pregnant, pregnant and lactating ewes. Br 
J Nutr. 50: 303-316.

32.

33.

34.

35.

Study on serum glucose, insulin, NEFA... Chalmeh, A.

171-178



Abstracts in Persian Language

24

مجله طب دامی ایران، 1394، دوره 9، شماره 3، 171-178 

مطالعه بر گلوکوز، انسولین، اسیدهای چرب غیر استریفیه، بتاهیدروکسی بوتیریک اسید 
و پروفایل چربی سرم در دوره های مختلف تولیدی گاوهای هلشتاین شیری پرتولید

علی اصغر چالمه*  مهرداد پورجعفر  سعید نظیفی  فروغ مومنی فر  محبوبه محمدی

گروه علوم درمانگاهی، دانشكده دامپزشكی دانشگاه شیراز، شیراز، ایران

 )  دریافت مقاله: 14 بهمن ماه 1393،  پذیرش نهایی: 3 خرداد ماه 1394(

 چكیده 
زمینه مطالعه:  پروفایل متابولیک به منظور پیش بینی مسائل حوالی زایمان و وضعیت باروری، تشخیص بیماریهای متابولیک و 
دستیابی به شرایط تغذیه ای در گاوهای شیری مورد استفاده قرار گرفته است. این پروفایل ممکن است در تأیید تشخیص بیماریهای 
تحت بالینی، آگاهی از عوامل محتمل ناباروری در گله ها یا بهبود نظارت بر حیوانات گله یاری رسان باشد. هدف: مطالعه حاضر به 
منظور دستیابی به تصویری از تغییرات پروفایل متابولیک در جریان گردش خون گاوهای هلشتاین شیری پرتولید از ابتدای شیردهی تا 
انتهای دوره خشکی و آبستنی طراحی شد. نتایج این مطالعه می تواند الگویی مفید در اتخاذ استراتژی های مدیریتی در خلال دوره های 
مختلف فیزیولوژیک گاوهای هلشتاین شیری پرتولید فراهم کند. روش کار: تعداد 25 رأس گاو هلشتاین شیری پرتولید چند شکم 
زاییده از یک واحد گاوداری شیری صنعتی پرتولید انتخاب شدند. گاوها به 5 گروه مساوی شامل ابتدا، میانه و انتهای شیرواری و ابتدا 
و انتهای خشکی تقسیم شدند. نمونه های خون از تمام گاوها اخذ شد و سرم ها به منظور ارزیابی گلوکوز، انسولین، بتا-هیدروکسی 
بوتیریک اسید )BHBA(، اسید های چرب غیر استریفیه )NEFA(، کلسترول، تری گلیسیرید )TG(، لیپوپروتئین ها با چگالی بالا، کم 
و بسیار کم )HDL، LDL و VLDL( جداسازی شدند. نتایج: بالاترین غلظت انسولین در گروه های میانه شیرواری و انتهای خشکی 
مشــاهده شــد. الگوی تغیرات BHBA و NEFA در خلال دوره های مختلف معنی دار بود و بیشترین غلظت این بیومارکرها در گروه 
ابتدای شــیرواری تشخیص داده شد. الگوی کاهشــی غلظت BHBA و NEFA از ابتدای شیرواری تا ابتدای خشکی مشاهده شد. 
افزایش این بیومارکرها از گاوهای ابتدای خشکی تا انتهای خشکی معنی دار بود. نتیجه گیری نهایی: نتایج مطالعه حاضر نشان داد که 
بیومارکرهای متابولیک در خلال دوره های مختلف فیزیولوژیک گاوهای هلشتاین شیری پرتولید تغییر می کند. این تغییرات عمدتا به 

واسطه توازن منفی انرژی، شیرواری و رشد جنین در هر دوره القا می شوند.
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