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Abstract 
Background: The main goal of this study was to examine the biochemical profiles of dairy cows that were fed 
two different diets: one was a diet of grass only, and the other was a diet of grass and corn stingray 
supplementation.  
Methods: This study was conducted in tropical conditions to understand how these diets affected cholesterol, 
urea, glucose, creatinine, albumin, and plasma protein levels. The research was done on two farms in Manabí 
province. The study included 44 lactating cows (22 per farm). The research was descriptive and not 
experimental. Venipuncture blood samples were collected and analyzed by UV-visible spectrophotometry, 
processing the data with descriptive statistics and tests such as ANOVA, Student's t, and Kruskal-Wallis.  
Results: The results showed that cholesterol levels stayed within a healthy range (80–150 mg/dl), with a slight 
increase in supplemented cows during the second third of lactation (166.42 mg/dl). Urea levels were much 
lower in animals that ate maize stingrays (1.20–1.35 mg/dl) than in animals that grazed exclusively (6.71–
7.07 mg/dl). Glucose levels in the system reflected low blood sugar (hypoglycemia) with supplementation 
(17.65–43.99 mg/dl) and adequate levels in grazing (69.75–92.30 mg/dl). Creatinine levels stayed high in 
both systems (1.20–1.93 mg/dL), while albumin and plasma proteins remained within the normal range.  
Conclusion: To sum it up, the type of diet had a direct impact on metabolism. Grazing exclusively was better 
for energy and protein balance than supplementation with corn stingray. 
Keywords: Metabolic balance, blood biomarkers, nutritional management, protein-energy metabolism, 
tropical dairy systems. 
 
INTRODUCTION ́ 
Pastures-based milk production systems encounter challenges in meeting the nutritional 
requirements of cows, particularly during periods of drought. Consequently, this predicament leads 
to the necessity of exploring alternative supplementation strategies [1]. Meeting these nutritional 
needs is the primary technological factor that can cause significant changes in the metabolic profile 
of animals [2]. 
Dairy cows are particularly susceptible to metabolic disorders, which have been observed to affect 
more than 50% of herds [3]. These alterations have the potential to compromise both productivity 
and reproductive efficiency, resulting in significant economic losses within production systems. The 
most prevalent associated diseases include hypocalcemia, gestosis, osteodystrophy, ketosis, obstetric 
paralysis, and alterations associated with microelement deficiencies [4,5]. Conversely, elevated milk 
production has been identified as a risk factor for subclinical ketosis, with a prevalence ranging 
from 57% to 61% during the 60 to 90 days postpartum [6]. 
Metabolic imbalances are more prevalent during the peripartum and early lactation periods, due to 
negative energy balance [7]. In this context, the evaluation of blood biochemical profiles enables 
the assessment of the animal's metabolic and nutritional status, thereby facilitating the 
identification of deficiencies that affect reproduction and productivity [8]. This tool is essential for 
monitoring homeostasis and correcting alterations that compromise the efficiency of the 
production system [9]. 
The analysis of the metabolic profile is a pivotal tool for the identification of the protein and energy 
status of animals from blood samples [10]. In dairy cows, parameters such as glucose and cholesterol 
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allow for the determination of the energy balance, which is essential for optimal productive 
performance [11]. Conversely, urea serves as an indicator of the relationship between protein and 
energy levels in the diet. Its deviations from the normal range can serve as a signal of nutritional 
imbalances that compromise feed efficiency [12]. Concentrations of plasma proteins and creatinine 
have been identified as significant indicators for detecting protein deficiencies, metabolic 
alterations, and potential liver or kidney pathologies [13]. 
These parameters are valuable for detecting subclinical metabolic disorders that can negatively affect 
milk production and fertility in dairy cows [14]. Laboratory analyses are imperative to support 
nutritional supplementation, whether applied tactically or strategically, and also assess animal 
response in pastoral systems, where measurement of consumption is difficult due to the possibility 
of animal selection and variation in pasture quality [15]. In light of this scenario, the following 
inquiry emerges: A study of the biochemical indicators of dairy cows in two distinct environments 
is imperative to ascertain the differences present. The first environment is that of dairy cows on 
pasture, and the second is that of dairy cows with supplementation in tropical climates. 
The present study aims to evaluate the biochemical profile of dairy cows under two feeding systems: 
exclusive grazing and grazing with corn stingray supplementation in tropical conditions, to 
determine the influence on cholesterol, urea, glucose, creatinine, and plasma protein levels. This 
analysis will facilitate the establishment of useful biochemical reference parameters for monitoring 
the state of health and optimizing productive performance in tropical livestock systems. 
Consequently, the results obtained from the biochemical profile in dairy cows will be estimated 
according to lactation period, breed crosses, number of calvings, origin, body condition, and type 
of feed. 
 
MATERIALS AND METHODS 
Study Area 
The development of this research was carried out in two cattle ranches in the province of Manabí, 
which correspond to the canton of Chone cattle ranch La Tostada located at coordinates 
0°37'20.9"S 80°08'21.1"W and in the canton Flavio Alfaro cattle farm "VERZAM" with coordinates 
0°12'20.0"S 79°51'33.6"W (Google Maps, 2024). 
Experimental unit 
The experimental unit consisted of 44 lactating cows, distributed equally among two farms (22 
animals per establishment), selected under the criterion of being actively in production. 
Type of research, approach and methods  
It is a non-experimental and descriptive research, developed under a mixed approach that combines 
quantitative and qualitative analysis, thus allowing a broader and deeper understanding of the 
object of study. 
Variables evaluated 
The biochemical variables evaluated include cholesterol, urea, glucose, creatinine, albumin, and 
plasma proteins. Likewise, categorical variables such as breastfeeding period, number of births, 
origin, body condition, and type of diet will be considered. 
Sample collection and processing 
The selected stud farms were identified as Livestock 1 and Livestock 2. The first corresponded to 
the La Tostado farm, located in the city of Chone, where the diet is based on grazing complemented 
with tender corn Tartary. The second, called VERZAM, was in the Flavio Alfaro canton and its 
feeding system is limited exclusively to grazing. 
Once the establishments were identified, the cows in the lactation stage were selected and individual 
data such as code, age, number of calvings, lactation period and milk production were recorded. 
Subsequently, blood was extracted by venipuncture in the coccygeal vein (Vacutainer®), after 
disinfection of the area, and the samples were stored in tubes with anticoagulant (EDTA), duly 
labeled. Finally, the tubes were placed in a rack and transferred in a MOR® cooler to the chemistry 
laboratory of the Veterinary Medicine career of the Higher Polytechnic Agricultural School of 
Manabí. 
When the samples were received in the laboratory, the UV-visible spectrophotometry technique 
was applied, based on the absorption of ultraviolet radiation. As described by [14], tubes containing 
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1 mL of blood were centrifuged (Unico®, Spain) for 5 minutes at 3000–5000 rpm. Once the plasma 
was separated, 50 μl and 10 μl were extracted with micropipettes, to which 3.5 ml of the reagents 
for cholesterol, creatinine, urea, glucose, albumin and plasma proteins were added (Wiener lab® 
kit). For the blank control, 50 μl of sterile water was used. Finally, the samples were left to stand 
for 20 minutes at room temperature before reading. 
The spectrophotometer (HANNA Instruments®, USA) was turned on for 15 minutes for 
calibration, before selecting absorbance at 540 nanometers (ηm), according to cholesterol, 
creatinine, urea, glucose, and plasma protein reagents. Quartz cuvettes were used for measurements, 
and the equipment was set to zero using a sterile water target (50 μL). Subsequently, the absorbance 
of the standard was measured, and the plasma samples were analyzed with the corresponding 
reagents. The absorbed values obtained were recorded in the Wiener lab® table, which allowed the 
concentration of cholesterol, creatinine, urea, and glucose to be calculated. Albumin and plasma 
proteins according to the volume of standard solution used. 
Statistical analysis 
The results of the biochemical profiles were organized using descriptive statistics, with measures of 
central tendency and dispersion processed in Excel (2019 version). To verify the distribution of the 
data, the Shapiro-Wilk normality test was applied. Subsequently, in the inferential analysis, 
Student's t-test was used to compare the two farms and an analysis of variance (ANOVA) to evaluate 
the effect of the lactation period. In the case of variables such as the number of births and body 
condition, ANOVA was applied whenever the assumptions of normality and homogeneity were 
met; if it was not met, the non-parametric Kruskal-Wallis test was used, using the Infostat software 
(2020 student version). 
 
RESULTS 
Table 1 presents the analysis of biochemical indicators in dairy cows supplemented with corn 
stingray and grazing, where notable variations are evident throughout the different lactation 
periods. However, when considering statistical significance, it is observed that all p-values were 
greater than 0.05, which indicates that these variations did not reach significant differences. 
Consequently, the changes recorded could be attributed to chance and not necessarily to an actual 
effect of the breastfeeding period. 
Regarding the metabolites evaluated, cholesterol remained within the physiological range in the 
first and third thirds but increased in the second (166.42 mg/dl). Urea and glucose remained well 
below baseline values in all periods, being more critical in the second third (urea: 1.20 mg/dl; 
glucose: 17.65 mg/dl). In contrast, albumin remained stable within normal values, and total plasma 
protein showed a slight increase in the third third (9.43 mg/dl). However, creatinine showed values 
above the reference physiological range in the three periods of lactation, with concentrations that 
progressively decreased from 1.93 mg/dl in the first third to 1.20 mg/dl in the third. This behavior 
suggests a higher-than-expected renal load, although with a tendency to stabilize as lactation 
progresses. 
Table 1. Biochemical indicators in dairy cows under supplementation with corn stingray and 
grazing, in relation to the different lactation periods (Livestock 1). 

 
VARIABLES 

BREASTFEEDING PERIOD  
REFERENCE 
VALUES 

 
P- Value 

FIRST 
THIRD 

SECOND 
THIRD 

THIRD 
THIRD 

Cholesterol 
(mg/dl) 

120.95 
±42.68 

166.42 ± 32.97 130.65± 55.64 80-150 mg dl 0.1188 

Urea 
(mg/dl) 

1.35 ±0.15 1.20 ± 0.08 1.22 ± 0.15 24.5-50.3 mg 
dl 

0.0608 

Glucose 
(mg/dl) 

43.99 ±46.50 17.65 ±3.03 24.26 ± 15.63 57-79 mg dl 0.2069 

Creatinine 
(mg/dl) 

1.93±0.76 1.60±0.53 1.20± 0.28 0.4-0.9 mg dl 0,0933 

Albumin 3.21 ±0.52 3.32 ±0.38 3.36 ± 0.47 3.3-4.3 mg dl 0.7920 
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(mg/dl) 

Plasma 
Protein 
(mg/dl) 

8.82 ± 0.31 8.55 ± 0.31 9.43, ±1.26 6.7-8.8 mg dl 0.1212 

 
Table 2 shows the behavior of different biochemical indicators in grazing dairy cows, considering 
the three lactation periods. In general terms, there was no significant difference in any of the 
variables analyzed, since all p values were higher than 0.05. This indicates that, although certain 
numerical variations were observed between the lactation thirds, these were not statistically relevant, 
so the changes respond more to physiological fluctuations than to a marked effect of the period. 
In the case of cholesterol, the values remained within the physiological range (80–150 mg/dl) in all 
thirds of lactation, reflecting stable lipid metabolism. Urea, on the other hand, showed 
concentrations well below the reference interval (24.5–50.3 mg/dl), suggesting limited availability 
of degradable protein in the rumen and, consequently, restricted nitrogen metabolism.  
As for glucose, levels increased progressively from the first to the third third, even exceeding the 
upper limit of the physiological range (57–79 mg/dl), a phenomenon that could be linked to 
metabolic adjustments typical of the productive stage and food management. Albumin remained 
within normal values (3.3–4.3 mg/dl) and showed a slight increase throughout lactation, reflecting 
adequate protein and liver status. Finally, total plasma protein presented values above the reference 
range (6.7–8.8 mg/dl), with averages between 9.1 and 9.5 mg/dl, which may be associated with 
physiological variations typical of the herd. For creatinine, the values recorded in three-thirds of 
lactation (1.41, 1.39, and 1.23 mg/dL) remained above the expected reference range (0.4–0.9 
mg/dL). This finding reflects a possible overload in the protein and renal metabolism of cows, 
which could be associated with both diet and physiological effort in milk production. 
Table 2. Biochemical indicators in grazing dairy cows and their relationship with the different 
lactation periods (Livestock 2). 

 
VARIABLES 

BREASTFEEDING PERIOD  
REFERENCE 
VALUES 

 
P-
Value 

FIRST 
THIRD 

SECOND 
THIRD 

THIRD 
THIRD 

Cholesterol 
(mg/dl) 

131.52 ± 
38.53 

135.24 ± 
54.45 

115.76 ± 
52.73 

80-150 mg dl 0.7132 

Urea 
(mg/dl) 

6.71 ± 0.29 6.83 ± 0.26 7.07 ± 0.26 24.5-50.3 mg dl 0.0619 

Glucose 
(mg/dl) 

69.75 ± 
7.25 

82.58 ± 17.11 92.30 ± 
29.70 

57-79 mg dl 0.2617 

Creatinine 
(mg/dl) 

1.41 ± 0.54 1.39 ± 0.66 1.23 ±0.68 0.4-0.9 mg dl 0.0933 

Albumin 
(mg/dl) 

3.11 ± 0.31 3.38 ± 0.35 3.53 ± 0.37 3.3-4.3 mg dl 0.1633 

Plasma Protein 
(mg/dl) 

9.16 ± 0.74 9.21 ± 1.00 9.56 ± 0.54 6.7-8.8 mg dl 0.5806 

 
In both farms, cholesterol levels remained within the physiological reference values (80–150 
mg/dl), with the exception of an increase in the second third of lactation in the supplemented 
animals (166.42 mg/dl). This behavior could be associated with metabolic adjustments typical of 
the productive transition, coinciding with what was described by Takahashi et al. [16], who reported 
variations in lipoprotein fractions during early lactation. Despite this peak, in general the observed 
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values reflect an adequate lipid homeostasis, similar to that reported in dairy cows raised in tropical 
systems, where concentrations tend to remain stable and close to the physiological range [13,17]. 
Urea was one of the metabolites that showed contrasting results between the two farms evaluated. 
On the farm with maize supplementation, its levels remained very low (1.20–1.35 mg/dl), far from 
the reference range, which shows a protein deficiency and a low availability of degradable nitrogen 
in the rumen. This finding coincides with what was described by Quinteros et al. [8] and Ríos et al. 
[18], who associated reduced urea concentrations with diets with protein limitations. On the other 
hand, cows in exclusive grazing presented higher values (6.71–7.07 mg/dl), close to normal, in line 
with what was reported by Franco-Schafer et al. [19] in cattle from Panama. However, even in this 
livestock farm, the levels were below the reference range, which suggests similar restrictions in 
nitrogen intake. Overall, the results confirm that the availability of degradable protein in the diet 
is a key factor for protein metabolism and that both farms have limitations in this aspect. 
The results show a contrasting behavior in glucose levels. In livestock farming with 
supplementation, the values were always below the physiological range (17.65–43.99 mg/dl), 
reflecting a marked energy deficit. On the other hand, in the exclusive grazing system, glucose rose 
progressively, reaching 92.30 mg/dl in the third third, exceeding the reference interval. This 
divergence could be explained by the quality and availability of forage, as well as by the absence of 
supplementation, as noted by Jordán et al. [11]. Barson et al. [20] warn that imbalances in glucose 
and urea affect reproductive efficiency, reinforcing the need for adequate nutritional control. In 
particular, the second third of breastfeeding showed the most severe hypoglycemia (17.65 mg/dl), 
a situation that according to Jiménez and Restrepo [21] increases the risk of postpartum ketosis. 
However, high values in grazing could be associated with better carbohydrate utilization or 
metabolic adaptations, as described by Anđelić et al. [22]. 
In both farms, creatinine values were above the physiological range (0.4–0.9 mg/dl). In 
supplemented cows they ranged from 1.20 to 1.93 mg/dl, while in grazing cows they ranged from 
1.23 to 1.41 mg/dl. These elevated levels could be associated with renal overload or more intense 
protein metabolism, as noted by Franco-Schafer et al. [19] in dairy cattle. Nozad et al. [23] also link 
creatinine with protein and milk quality, highlighting its value as a metabolic indicator. The 
hypercreatinine observed may be related to greater muscle catabolism or renal alterations. Similarly, 
Coutinho et al. [24] reported increases linked to digestive disorders and dehydration. Although 
there were no significant differences in this study (p > 0.09), the slight decrease towards the third 
third suggests a possible metabolic adjustment or recovery in the animals. 
In this study, both albumin and plasma proteins remained within physiological ranges, with no 
significant variations between production systems or between different lactation periods. This 
stability reflects adequate liver function and good protein status, in accordance with what was 
described by Filipejová and Kováčik [25], who highlight albumin as a sensitive indicator of 
nutritional status in cattle. On the other hand, total plasma protein presented values above the 
reference range in both farms (8.55–9.56 mg/dl), suggesting an active and constant protein 
metabolism. This finding coincides with what was pointed out by Cozzi et al. [26], who observed 
variations in plasma proteins linked to the lactation stage and productive conditions. Overall, the 
results show a favorable nutritional balance in the animals evaluated. 
In summary, the two farms have biochemical profiles that, although within physiological parameters 
in some cases, reveal clear deficiencies in protein availability and alterations in energy metabolism. 
These conditions reflect the close relationship between feed management and the metabolic 
balance of dairy cows, as indicated by previous studies in different production systems [14,8,22]. 
Table 3 presents the results obtained in both farms with respect to biochemical indicators and their 
relationship with categorical variables. Together, the data provide a clear view of the energy and 
protein metabolism of dairy cows under different feeding schemes. A relevant finding was that 
neither age, body condition, nor number of births showed an association with biochemical 
indicators, since all comparisons yielded p > 0.05 values.  
Table 3. Association of biochemical parameters with categorical variables (age, body condition and 
number of calvings) in the two farms evaluated 

 Livestock 1 Livestock 2 
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VARIABLES P- Value P- Value 

Cholesterol * Age 0,9935 0,6589 

Cholesterol * Body Condition 0,9997 0,5517 

Cholesterol* Number of births 0,9837 0,4179 

                   Urea* Age 0,9314 0,9172 

Urea* Body Condition 0,9496 0,7448 

Urea* Number of births 0,9161 0,4400 

Glucose* Age 0,9935 0,4913 

Glucose* Body Condition 0,9997 0,1775 

Glucose* Number of births 0,9837 0,5557 

Creatinine* Age 0,3447 0,5456 

Creatinine* Body Condition 0,1006 0,7015 

Creatinine* Number of births 0,4978 0,2393 

Albumin* Age 0,9785 0,0141 

Albumin* Body Condition 0,9813 0,5442 

Albumin* Number of calvings 0,9664 0,1899 

Plasma Protein* Age 0,9368 0,7457 

Plasma Protein* Body Condition 0,9352 0,6215 

Plasma Protein* Number of farrowings 0,9087 0,5882 

 
The results obtained are not completely aligned with what has been reported in the literature. For 
example, Ceballos et al. [14] describe that cholesterol dynamics are closely related to the body 
condition and energy balance of dairy cows; however, no such correspondence was observed in our 
research, suggesting that other factors specific to management or the feeding system could be 
modulating this metabolite. Similarly, when evaluating Brown Swiss cows in Puno, no significant 
variations in total protein or albumin was found with respect to the number of calvings, findings 
that differ from those obtained in this work. These differences with previous studies highlight the 
influence of the production environment and the type of system evaluated, which highlights the 
need to continue exploring how nutritional and management factors affect the metabolic profile of 
cattle. 
The findings demonstrated that cholesterol levels remained unaffected by factors such as age, body 
condition, and the number of births. This conclusion was substantiated by the analysis of p values, 
which ranged from 0.6589 to 0.9935, thus indicating that the data were not significantly influenced 
by these variables. This finding aligns with the observations reported by González et al. [27], who 
have previously argued that variations in this metabolite are predominantly influenced by dietary 
and energy balance factors, rather than by individual characteristics such as age or reproductive 
history. Conversely, urea exhibited no substantial associations in any of the evaluated scenarios (p 
> 0.44), which aligns with the findings reported by Campos et al. [13]. These researchers posited 
that the concentrations of urea are predominantly influenced by the availability of degradable 
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protein in the rumen and the synchronization with fermentable energy, rather than by the 
physiological characteristics of the animal. 
A salient finding was noted in Livestock 2, wherein albumin exhibited a substantial correlation with 
age (p = 0.0141). This finding indicates that variations in hepatic protein synthesis capacity may be 
present in both young and older animals, which is consistent with the observations reported by 
Arias-Islas et al. [28]. They identified albumin as a sensitive marker of nutritional status and liver 
function. Conversely, total plasma protein exhibited no substantial associations (p > 0.58), thereby 
reinforcing the notion that this marker predominantly reflects the overall equilibrium between 
protein intake and metabolism, independent of individual physiological attributes. 
The results of the study indicate that most of the biochemical parameters evaluated remained stable 
and were not influenced by factors such as age, body condition, or number of calvings of the cows. 
The investigation revealed a correlation between albumin and age exclusively in Livestock 2, 
underscoring the significance of acknowledging albumin as a sensitive biomarker in metabolic 
studies. These findings align with research emphasizing the predominant influence of diet and 
productive management on biochemical profiles, superseding the individual factors of the animal 
[13,27,29]. 
Table 3 presents a comparison of biochemical indicators in cattle from two management systems, 
contrasting their values with the reference ranges. In the case of cholesterol, both groups exhibited 
normal values and did not demonstrate significant differences, suggesting that the type of 
management did not markedly affect this lipid parameter. In addition, albumin and plasma protein 
levels remained within normal physiological ranges, with no evidence of significant variations 
between the systems. This suggests that there are adequate protein and nutritional status in both 
cases. 
The most significant results were observed in the urea and glucose levels. In the context of livestock 
farming with supplementation, urea values were found to be significantly lower than the reference 
values. Conversely, in the grazing system, urea values were found to be within the normal range, 
exhibiting a highly significant difference between the two groups (p < 0.0001). This finding suggests 
the potential for supplementation to modify protein metabolism, thereby reducing the 
concentration of nitrogenous products in the blood. With respect to glucose, supplemented cattle 
exhibited levels significantly below the reference range, while grazing animals demonstrated levels 
within the expected range, exhibiting a substantial difference (p < 0.0001). It is conceivable that 
this circumstance is associated with the nature and accessibility of energy from the diet in each 
system. 
Table 3. Comparison test of biochemical indicators in cattle according to management system 

Biochemical 
indicators 

Livestock 1 (Grazing + 
supplementation) 

Livestock 2 
(Grazing) 

Reference values  
P- 
Value 

Cholesterol 140.13±46.21 126.59 ±49.88 80-150 mg dl >0.3557 

Urea 1.26±014 6.91±0.29 24.5-50.3 mg dl <0.0001 

Glucose 29.03±30.38 84.22±22.89 57-79 mg dl <0.0001 

Creatinine 1.61 ±0.63 1.33±0.64 0.4-0.9 mg dl >0.1387 

Albumin 3.29±0.44 3.39±0.37 3.3-4.3 mg dl >0.4009 

Plasma Protein 8.89±0.81 9.34±0.78 6.7-8.8 mg dl >0.0649 
 
The results show that the type of feeding (maize supplementation versus grazing exclusively) was a 
determining factor in the metabolic profile of the cows. Urea and glucose were revealed as the most 
sensitive metabolites in the food system, presenting highly significant differences (p<0.0001). While 
maize supplementation failed to adequately stabilize nitrogen and energy metabolism, grazing alone 
favored a more efficient metabolic balance. These findings coincide with what was pointed out by 
Ceballos et al. [14], who highlight that diet and forage quality are determinants in glucose and 
cholesterol variations, and with Burgos-Castro et al. [30], who observed that supplementation with 
nutritional nuclei did not produce significant effects on blood metabolites under grazing 
conditions.  attributing this response to the characteristics of the system and energy availability. 
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In both management systems, cholesterol values were within the physiological reference range (80–
150 mg/dl), with no statistically significant differences (p > 0.35). These findings are consistent with 
those described by Andjelić et al. [22], who point out that cholesterol variations are usually more 
associated with energy status and lipid metabolism during breastfeeding than with the type of 
management. Thus, the observed stability suggests that both grazing and supplementation ensured 
sufficient energy intake to maintain adequate lipid metabolism. 
The most evident contrast was observed in urea: Livestock 1 presented extremely low values (1.26 
mg/dl), while in Livestock 2 they reached 6.91 mg/dl, both well below the expected physiological 
range (24.5–50.3 mg/dl), although with a significant difference (p < 0.0001). This deficit reflects a 
low availability of degradable protein in the rumen or an inadequate protein-energy balance, as 
pointed out by Roa-Vega et al. [31], who report that supplementation with legumes and yeasts tends 
to raise blood urea levels by improving rumen fermentation. Likewise, Barrios et al. [32] propose 
that serum urea is a good indicator of protein status, so low levels confirm nutritional deficiencies 
in the herds studied. 
Glucose showed highly significant differences (p < 0.0001). Grazing animals (Livestock 2) reached 
84.22 mg/dl, slightly above the reference range (57–79 mg/dl), while in Livestock 1 the values were 
much lower (29.03 mg/dl). These contrasts reflect effects of the feeding system: according to 
Coroian et al. [2], glucose tends to decrease under conditions of negative energy balance, 
particularly in early stages of lactation or under deficient diets. The marked hypoglycemia in the 
supplemented group could be due to an imbalance between energy provided and productive 
demand, which suggests inadequate nutritional management despite the use of supplements. 
Creatinine values ranged from 1.33 to 1.61 mg/dL, exceeding the physiological reference range 
(0.4–0.9 mg/dL), but without significant differences (p > 0.13). Hypercreatinine is often associated 
with increased muscle catabolism or variations in kidney function. Studies in Holstein cows have 
shown that creatinine tends to increase in animals with high production or subjected to metabolic 
stress [33]. Although no differences were found between managements, both systems could be 
inducing some protein overload or physiological stress. 
Albumin remained within the reference values in both systems, with no significant differences (p > 
0.40), indicating adequate protein and liver status. Regarding total plasma protein, slightly higher 
than the reference range (8.89–9.34 g/dl vs. 6.7–8.8 g/dl) was observed, especially in Livestock 2, 
although without reaching statistical significance (p = 0.0649). These results are consistent with 
what was pointed out by Stefańska et al. [34], who relate the increase in plasma proteins with the 
mobilization of reserves and metabolic adaptation during lactation 
Similarly, these findings are aligned with what was described by Marini and Di Masso [35], who 
highlight that pastoral systems, although limited, can sustain a more balanced metabolism if the 
quality of the forage is adequate. Overall, the indicators most sensitive to management variations 
were urea, glucose, and creatinine, which confirms their usefulness as biomarkers to monitor the 
metabolic and nutritional status of the herd, as proposed by Quinteros et al. [8] and Ceballos et al. 
[14]. 
 
CONCLUSIONS 
The study demonstrated that the metabolic profile of dairy cows is influenced by feeding conditions, 
with urea and glucose exhibiting the greatest sensitivity to the nature of management. However, 
supplementation with baby corn stingray did not adequately balance protein and energy 
metabolism. In contrast, grazing alone resulted in a more stable and efficient balance. The findings 
of this study serve to reinforce the notion that grazing, when managed in a manner that ensures the 
availability of high-quality forage, has the capacity to promote a state of enhanced metabolic 
function and productivity in herds. 
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