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Summary 
 

The paper presents research on the metabolic profile of dairy cows correlated to 
endocrine reproductive status with resumption of postpartum reproductive activity. 
 Investigations have been done on 20 cattle of the Holstein Friese breed, with 
medium production of 8000 liters milk/cow fed. 
 Research followed values of some biochemical parameters (glycemia, total 
proteins, albumins, serum urea, cholesterol, calcemia, phosphoremia, and magnesemia) 
body condition score (BCS) and serum levels of most important hormones implied in 
reproductive/productive processes.  
 The research results showed that excessive negative energy balance has adverse 
influences on health, reproduction and milk production. In this case, as result of excessive 
lipomobilization from the body reserves, animals develop fatty liver syndrome, with severe 
consequences on health, reproduction and production.  
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Regarding that in a dairy farm with economical profits the service period 
(SP) has to be of 60-100 days and that this period is overlapping the ascendant 
segment of the lactation curve, the level of feed must assure the correspondent 
requirements of vital function maintenance, of production and reproduction (7).  

Levels of the vital functions condition the health state of the organism and 
have repercussions concomitantly on milk production and reproduction.  

After parturition the requirements for the milk productions grow 
exponentially and if the levels of forage and ration structure cannot assure these 
needs integrally, the animal body will be obliged to mobilize fat from own reserves 
in order to complete de energy deficit (7). 

In early lactation a negative energy balance is constantly and normally 
observed, after that, passing in the last half of lactation, the energy balance gets 
positive again. To this situation, the loss of appetite in the early puerperium also 
contributes having as a result subtraction of dry matter intake (11, 12). 

Concomitant with the loss of appetite and installment of negative energy 
balance, important quantities of minerals are lost, invoking their mobilization from 
the skeletal system to maintain homeostasis.  
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At parturition, the cows should have a proper Body Condition Score (BCS) 
and they should be capable to complete the negative energy balance through 
lipomobilization from own reserves (13). 

In practice, it is admitted like a normal fat substance loss from body 
reserves, if it is between 15-60 kg, dependant on the energy intake and the 
productive potential (raging between 1500-6000 liters of milk). In such conditions, 
the liver of these animals can process the “waste” resulting from reserve 
lipomobilization without negative consequences on the health, production and 
reproduction.  

But, if the limits of the negative energy balance are crossed, the liver will 
not be able to “process” all the mobilized fats, this saturation leading to fat 
degeneration of the liver and, finally, to fatty liver syndrome (15, 20). 
 

Materials and methods 
 

Research has been made on 20 cattle of Holstein Friese (L1) with 
production of more than 8000 liters of milk/cow fed/year.  
 Investigations have followed the parameters: 

• Glycemia (by colorimetric method with ortho-toluidine); 
• Total proteins (by colorimetric biuret method); 
• Albumins (bromocresol green method); 
• Serum urea (colorimetric urease method); 
• Cholesterol (colorimetric method); 
• Calcemia (colorimetric method with ammonium molybdate); 
• Magnesemia (colorimetric method with xylidyl blue); 
• Urine ketones (MEDITEST and Combi 10 L reactive bands); 
• Serum progesterone; 
• Thyroid hormones (T3, T4); 
• FSH; 
• LH; 
• Prolactine;  
• Body condition (Ferguson method); 
• Degree of hepatic steatosis (semi-quantitative method with CuSO4 in 

different densities); 
• Reproductive status (by transrectal examination). 

Determinations of parameters announced were made in the laboratories of 
Veterinary State Services of Arad County, as well as in Iratos Farm, Arad. 

 
Results and discussions 

 

Regarding the energy-protein and mineral profile of the investigated cows, 
results have been registered and presented in Tables 1 and 2.  
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Table 1 
Blood and urine biochemistry in dairy cows  

Cows in peripartal period 
Obtained 
parameters 

U/M 5 – 6 days 
 postpartum 

20 – 21 days 
postpartum 

40 – 41 days 
postpartum 

GLYCEMIA mg/dl 46.57±2.3 50.26±3.8 56.57±2.5 
TOTAL 

PROTEINS g/dl 7.23±0.08 7.45±0.11 8.09±1.02 

ALBUMINS g/dl 2.4±0.09 2.6±0.05 3.9±0.1 
SERUM UREA mg/dl 22.6±1.2 24.3±1.6 27.1±1.4 

CHOLESTEROL mg/dl 220±18.6 280±19.03 320±21.10 
KETONE BODIES  ++ +++ +++ 

 
Table 2 

The average values of ionnograme serum cows (Ca, P, and Mg) during peripartal 
period 

Cows in peripartal period 
Obtained 
parameters 

U/M Normal values 5 – 6 days 
postpartum 

20 – 21 days 
postpartum 

40 – 41 
days pp 

CALCIUM mg/dl 8.5 – 11.6  10.9±0.71 9.6±0.46 9.9±0.58 
PHOSPHORUS mg/dl 5.6 – 9.5  6.7±0.32 5.2±0.18 5.7±0.21 
MAGNESIUM mg/dl 2 – 2.3  2.20±0.08 2.10±0.07 2.05±0.06 

 
In Table 1 the evolution of the followed parameters can be observed, 

during 3 periods of investigation:  
• At 5-6 days after calving; 
• At 20-21 days after calving; 
• At 40-41 days after calving. 

Results from Table 1 show hypoglycaemia, hypoalbuminemia (just in first 
20 days postpartum), hypercholesterolemia, hyperketonemia, meanwhile 
proteinemia and uremia were in physiological limits (1). 

This data shows that in the followed period the animals had a metabolic 
activity, oriented towards high mobilization and utilization of lipids from own 
reserves, pursuant to energy deficit assured by feed intake (1, 21, 22, 23, 24). 

Hypoglycaemia shown in data from Table 1 is due to synthesis deficit of 
volatile fatty acids (VFA) at the rumen level, especially of propionic acid, which is 
essential for gluconeogenesis process in case of insufficient glucidic intake. In default 
of VFA, to produce energy, the body uses its own lipids. These lipids are 
biodegradable until acetyl coenzyme A, which cannot be fully used in the tricarboxilic 
acid cycle in default of oxalacetate, and will form ketone bodies that will produce 
ketosis. 

Cholesterolemia determined in 5-41 days postpartum was slightly increased 
due to lipid catabolism from reserves. Total proteins recorded a rising that didn’t 
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overcome the normal limits. This rise generated increase of urea blood level. 
Excessive protein in ration leads to intensification of negative energy balance at the 
beginning of lactation and consecutive delay of first postpartum ovulation. Negative 
energy balance in first stage of lactation is a risk factor for postpartum anoestrus 
installment (15). Delay of postpartum ovarian activity is also generated by increased 
ketone bodies. 

Average values of serum ionogram (Ca, P, Mg) in peripartum cows are 
shown in Table 2 which indicates their maintenance in physiological admitted limits.  

Table 3 presents the evolution of prolactin in peripatal period in studied cows. 
From the data a steady increase was found in prolactin determination made by the first 
eight days before parturition, to the last measurement, made on day 44 postpartum. 
This dynamics is consistent with the upward trend of the lactation curve. 

Evolution of progesteronemia, starting with day 8 antepartum to day 44 
postpartum is given in table 3 (see annexes) being noticed a gradual decline until 
parturition, followed by sustained growth until day 26 postpartum; after that, at day 
29 postpartum it reached again at a minimum level (equal to the registered 
parturition day) rising again and held until the end of follow-up (day 44 postpartum). 
This evolution of the progesteronemia marks the sexual cycle phases and fits in 
normal limits.  

FSH hormone concentration dynamics, followed in the same period as 
progesteronemia evolution, is presented in table 3 and reveals in the postpartum 
period, normal aspects of ovarian activity in terms of ovarian follicles evolution.  

Regarding the dynamics of LH hormone blood levels, in the table 3, high 
values were found in the prepartum period and thereafter until day 44 postpartum, 
nothing normal cyclical variations.  

Table 3 
Prolactine, progesteron, FSH, and LH levels (ng/ml) during peripartal period 

Group  L 1 

Days Prolactine 
level (ng/ml) 

Progesteron 
level (ng/ml) 

FSH level 
(ng/ml) 

LH level 
(ng/ml) 

-8 2.41 3.25 2.41 7.75 
-6 3.68 2.98 3.68 7.30 
-4 5.05 2.65 4.05 6.52 
-2 7.21 1.67 5.21 6.87 
1 7.25 0.48 2.21 0.41 
2 7.52 0.55 2.63 0.45 
3 8.01 0.56 3.32 0.64 
4 8.32 0.62 3.87 0.82 
5 8.38 0.65 4.71 1.21 
6 8.71 0.68 2.67 0.91 
7 8.93 0.69 3.12 0.84 
8 9.36 0.70 4.15 0.75 
9 9.77 0.71 4.81 0.94 
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10 10.12 0.71 2.68 1.24 
11 10.14 0.72 3.45 0.98 
12 10.34 0.73 4.12 1.22 
13 10.67 0.76 2.31 1.08 
14 10.89 0.78 2.46 0.82 
17 11.21 0.85 4.82 0.98 
20 12.26 1.08 2.23 1.04 
23 13.45 1.12 3.74 0.94 
26 15.14 1.61 3.36 1.58 
29 16.23 0.54 4.25 0.97 
32 17.16 0.86 3.86 0.86 
35 18.25 1.12 2.81 0.68 
38 19.67 1.48 3.12 0.72 
41 20.25 1.61 4.32 0.82 
44 22.12 1.63 2.85 0.78 
 
T3 and T4 hormones dynamics followed the same days as for the other 

hormones investigated, are shown in table 4 and marks variations between 0.75-
1.25 ng/ml for T3 and 21.08-25.75 ng/ml for T4. For lower values of T3, several 
authors among which Pezzi in 2003, Pusta in 2004, Pechova in 2000 and Pavlata 
in 2004 (all quoted by 25) show average values ranging 1.1-1.2 ng / ml. Same 
authors report for thyroxin (T4) averaged between 20-33.2 ng / ml. In case of 
investigated animals, a state of hypothyroidism was revealed at the beginning of 
lactation. 

Table 4 
The T3 and T4 hormones level (ng/ml) during peripartal period 

Group L 1 

Days T3 level (ng/ml) T4 level (ng/ml) 

-8 0.75 21.75 
-6 0.90 23.31 
-4 0.92 22.84 
-2 0.93 23.41 
1 0.98 25.75 
2 0.95 24.27 
3 0.87 22.56 
4 0.91 22.12 
5 0.89 21.16 
6 0.96 21.30 
7 1.05 24.56 
8 1.12 23.78 
9 0.98 22.36 

10 1.06 23.75 
11 1.15 25.12 
12 0.95 27.25 
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13 1.25 24.62 
14 1.04 21.08 
17 1.01 22.35 
20 0.90 23.27 
23 1.05 21.56 
26 1.20 23.22 
29 1.12 22.36 
32 0.96 24.58 
35 0.91 26.75 
38 1.10 24.52 
41 1.25 22.56 
44 1.17 21.10 

 
Some reproductive parameters were also followed and presented in table 5 

in which it can be observed that although conception rate at the first insemination 
was quite low (28.75%) the service period was framed in permissible limits (75.26 ± 
18.35) due to the fact that the first postpartum insemination was carried out quite 
quickly after parturition (42.35 ± 3.24). 

Table 5 
Reproductive parameters  

 
 To assess body condition (BCS), total 350 cows were investigated on Iratos 

Farm, of which 100 were in late lactation. Evaluation of body condition was done with 
Ferguson method and the results are displayed in the table 6. Analyzing these data, 
significant deviations from normal limits were established. In normal conditions, difference 
between half point BCS, registered in various stages of production-reproduction, were not 
allowed.  

Table 6 
Control result of the body condition score of cows taken from farm in the study 

 Production-reproduction phase 
Cow 
farm Weaned Puerperium At 60 days 

of lactation 
End of 

lactation 

Mean 
BCS 
evaluation  

Iratos 3.86 3.61 3.13 3.66 3.56± 0.3-
0.41 

 
In a total of 13 cows slaughtered in the puerperium the degree of liver 

steatosis was examined by hepatic fragments test dipped in copper sulphate 

Group 
First AI 

(postpartum 
days) 

Conception rate at 
first AI (%) 

Insemination 
index 

Service period 
(days) 

L1 42.35 ± 3.24 28.75 2.4 75.26± 18.35 
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solution with different densities. After this test it was ascertained that in most cases, 
a degree of steatosis between 13-35% was registered. 

 
Conclusions 

 
Body condition score (BCS) is the most appropriate criterion for assessing 

the energy balance in dairy cows. 
Based on the body condition relevant indications are obtained in order to 

correct the ratio level that avoids excessive variations (more than 1 point) of the 
BCS in different stages of production-reproduction. 

During the weaning, the cows can be put in weight gain condition but this 
can lead to onset of lactation, and during this, to weight loss until total exhaustion.  

It is proposed that before calving dairy cows should register BCS of 3.5-4 
points and at the peak of lactation curve, a BCS of 2.5-3 points. 

Weight gain in cows in the latter part of lactation and dry period may lead 
to pathological weight gain that is leading, after parturition, to metabolic disorders 
with devastating effects on health, production and reproduction of these animals. 
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