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Abstract

The aim of the present study is to evaluate some blood metabolites and to predict the occurence of nutritional
imbalances affecting milk production and health status of cows. It included 180 dairy cows of five different
breeds reared in five farms of Constantine Governorate. The biochemical analyzes via Technicon RA-X and RA-
1000 autoanalyzers focused on: calcium, phosphorus, total proteins, lipids, glucose and creatinine.lIt results that
hyperphosphatemia (> 65 mg/L) was clear in cows of farms 1 and 2 and moderate in those of farm 3; moderate
hypocalcemia (< 97mg/L) in cows of farms 1, 2, 3 and 4; moderate hypoproteinemia (< 67 g/L) in farms 2 and
5; moderate hyperproteinemia (> 74.6 g/L) in farms 3 and 4, a clear hypercholesterolemia in whole farms.
The significant differences (P< 0.01) via ANOVA test between farms, suggest variability of management methods,

feeding practices and health status of cows.
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Introduction

The physiological and nutritional status
of cows can be evaluated using the analysis of
blood biochemical parameters (Ashmawy, 2015).
The main blood parameters reveal variations
according to breed, season and physiological
stage of cows (Benedet et al, 2020). Commonly,
gestation is a critical phase for cows’ health and
milk production. Calcium (Ca) and phosphorus (P)
levels are among the most changing parameters,
as principal nutrients, during pregnancy and
lactation (Hadzimusicand Krnic, 2012).

According to Cai et al (2018), the dairy
cows (DCs) with subclinical hypocalcemia had
significantly lower serum levels of Ca, K, Na,

Mg, Cl, 1,25 (OH), D, and glucose (GLC) and
had significantly higher levels of serum P, non-
esterified fatty acids and [-hydroxybutyrate
than their healthy counterparts on calving day
also authors concluded a significant association
between subclinical hypocalcemia and risk of the
development of ketosis and fatty liver.
Furthermore, variations of serum Ca, Mg, urea
(URE), aspartate amino-transferase and Choles-
terol (CLT) concentrations was observed in cows
affected by dystocia, retained placenta, downer
cow syndrome, vaginal prolapse and abortion
(Molefe and Mwanza, 2019). Recently, Coskun et
al. (2020) observed changes in K, Cu, Na and Ca
levels in blood of calves with sepsis; authors con-
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cluded that monitoring changes in levels of these
mineral elements would be beneficial during the
treatment of calves with sepsis. However, sea-
sonal and physiologic variations have to be taken
into consideration for the correct interpretation
of serum chemistry and elements status in cattle
(Yokus and Cakir, 2006).

Thus, assessment of crucial blood parameters
would help both of breeders and treating veteri-
narians to predict occurrence of some metabolic
disorders such as hypocalcemia and other disea-
ses related to nutritional status imbalances.
Moreover, it would help farms’ managers to have
a periodical global overviews of feeds intake va-
lues and desiquilibrium or detect eventual para-
sitism reliable to yiels diminish of DCs.Within this
background, the aim of the present study is to
assess and compare the main blood metabolites in
asample of DCs reared in Constantine Governorate
then discuss the associated pathological risk
factors in the context of dominant physiological
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and pathological values reported by several
authors.

Material and methods

Study area

Constantine Governorate is located between
latitude of 36°17‘ and longitude of 6° 37’ in
the center of eastern Algeria, at an altitude of
660 m above the level of the Mediterranean. It
includes 12 municipalities, with a total area of
2,297.2 km?. It has a total population estimated
at 938,475 inhabitants with a density of 400
inhabitants per km?2. This region is characterized
by a Mediterranean climate with a hot and dry
summer and a cold and wet winter. In summer, the
temperature is within marge of 25-40°C, while in
winter, it ranges between 0° and 12°C. The annual
rainfall varies between 500 mm and 700 mm for
20 days per year (ANDI, 2013).

The region of Constantine has an agricultural
vocation, with a useful agricultural area (UAA) of
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Figurel: Distribution of surveyed farms in study area
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approximately 131,096 ha. The most important
productions are cattle then sheep meats, poultry
and dairy production (ANDI, 2013). The study area
includes four municipalities: E'Khroub, with a UAA
0f 18,012 ha and a cattle herd of 3,154 Heads (Hs)
including 1,430 DCs, reared in 254 farms (DAS,
Constantine, 2011); Ain Abid municipality where
the UAA is equal to 23,925 ha with a total cattle
herd of 8,003 Hs including 3,658 DCs, acquired by
545 registered breeders (DAS, Constantine, 2015);
Béni Hamidane and Ibn Ziad municipalities which
hold a significant part of milk production in the
region of Constantine (MARD, 2014) (Figure 1).

Study design and animals sampling

The whole study was carried out from March
to October; 2018.Blood samples were collected
during spring period from April to June, 2018. A
total of 180 clinically healthy DCs of different age
classes and belonging to five different introduced
breeds (Table 1) were sampled randomly among
five farms (Fs) of study area (Figure 1).The global
sample included DCs at several physiological
stages: early dry cows; close-up dry cows; fresh
cows and whole pregnancy stages; primiparous
and multiparous. Cows’ age ranged between 2 and
10 years old. Results interpretation and discussion
was based on limit thresholds of assessed
metabolites that are defined as risk factors for
occurrence of related disorders or diseases in DCs.
For more reliability, we tried as possible to use
thresholds emanating from studies carried out on
breeds similar to those treated in our study (Table
1). Certain authors did not give details concerning
the breeds composing their samples (Table 4), but
much more, they specified the pathophysiological
circumstances of occurrence of metabolic disor-
ders in DCs.

Table 1: Distribution of sampled DCs on study area

Specimen collection and assessment of

biochemical profiles

All experiments have been conducted in ac-
cordance with relevant national and international
legislations on the use of animals for research. The
blood samples were taken from the jugular vein,
in 10 ml dry and heparinized sterile vacutainer
tubes. After identification, blood samples were
transported into low temperature cooler to the
laboratory then centrifuged at 3000 round per
min for 10 min. The sera were stored at - 20° C un-
til analyzed. The analyzes were performed in the
Central Laboratory of Biochemistry at the Univer-
sity Hospital of Constantine (CHU). As it is clear on
Table 2, for uncontrollable circumstances, we have
not fulfilled the complete analyzes on each farm
and sometimes few results are missing for a given
parameter.The sera were thawed before the ana-
lyzes.All assays were accomplished using Techni-
con RA-X and Technicon RA-1000 autoanalyzers,
testing multiple samples in sequence.

Control sera and calibrators were used to mo-
nitor the performance of assay procedures: SPIN-
TROL H Calibrator, SPINTROL H Normal and Path-
ologic (Ref. 1002011, 1002120 and 1002210).
Then the devices were adjusted via a standard
bovine serum of known value which was used as
a second control test.SPINREACT Kkits (Spain) have
a sensitivity of 1 mg/dL.Clean disposable pipette
tips were used for dispensation of reagents.Con-
centration in the test samples was determined ac-
cording to manufacturer’s instructions for each
kit.

Data collection and analyses

When calculating means and variances, Excel
windows XP 2007 software was used. The collec-
ted data have been coded then entered into the Epi
info software version 7.1.5 (2015) to: determine

Municipalities EI’Khroub Ain Abid Ha:ﬁg:me Ibn Ziad Total
Farms F1 F2 F3 F4 F5 05
Sampled DCs (Hs) 26 58 37 31 28 180
FFBP (24) FFBP FFBP (26)
Breeds (Hs) FFRP (2) TAR (11) HOL FLE

FFBP: French Fresian Black-Pied, FFRP: French Fresian Red-Pied; TAR: Tarentaise, HOL: Holstein, FLE: Fleckvieh
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frequencies for qualitative variables and means
(Ms); standard deviations (SDs) for quantitative
variables; to compare percentages and Ms (ANO-
VA). For percentage comparisons, Epi Info soft-
ware provides a table of the distributions of the
observations and then the corrected chi-square,
the Mantel-Hoenszel chi-square and the Yates cor-
rected chi-square for tables with 2 variables. It sig-
nals the existence of a theoretical number of less
than 5 and proposes for the 2 x 2 tables an exact
Fisher test. For means comparisons, Epi Info soft-
ware first provides a table with the number of ob-
servations per group, the mean, the variance, the
standard deviation, the smallest value, the largest
value and the mode of each distribution. It per-
forms the Student test when it comes to the com-
parison of 2 groups (n <30), otherwise an ANOVA
(F from Snedecor) with a test of homogeneity of
variances from Barlett and the non-parametric
test from Mann- Whitney (for more than 2 groups)
or the non-parametric test of Kruskall-Wallis (for
more than 2 groups).The significance level is p <
0.05.

Results and discussions

Variability of serum metabolites Ms

depending on Fs

Incomplete mineral profile

For calcemia, the highest M value corres-
ponded to F2, F1 and F4, respectively, while the
lowest one were observed in F3 (Table 3). The
average values of sera Ca revealed in the four Fs,
were lower than the physiological values range
reported by Bradford et al (2020); (97-124
mg/L) (Table 4) and Brugere-Picoux (1995); (112
mg/L). Althought, surveyed DCs did not reach
the values making it possible to reveal at least
one of the three levels of clinical hypocalcemia
reported by Robert etThrelfall (2007) (Ca < 40-77
mg/L) (Table 4). This would indicate existence
of amoderate hypocalcemia in sampled DCs which
would be related to deficient rations in Ca or to a
side effect of lack of Mg.

Underwood and Shuttle (1999) report seve-
ral causes for hypocalcemia, among which: poor
gastrointestinal absorption and insufficient
bone resorption of Ca. According to Barnouin 2™

Table 2: Serum parameters, analysis methods and samples performed in study area

Blood metabolites Methods of analyzes (SPINREACT Kits, Spain) Totz;lnt)ests
Calcium (Ca)? Te.ch.mcon .RA w1,th use of 8-hydroxyquinoline to 152
eliminate interférences due to Mg
Inorganic . . A
Phosphorus (P) Colorimetric dosage. Reading is done at 340 nm 152
Glucose (GLC) Colorimetric enzymatic dosage.Reading is done at 500-520 nm 180
Urea (URE) Enzymatic dosage via Urease- GLDH®. Reading is done at 340 nm 180
Total proteins (TP) Biuret method. Reading is done at 340 nm 180
Albumin (ALB) Colorimetric dosage via bromocresol green 115
Globulin (GLB)® Evaluated by difference between TP and ALB levels 115
.. Based on the reaction of picric acid with creatinine in
Creatinine (CRT) an alkaline medium.Reading is done at 500 nm 180
Formation of a colored quinoneimine
Cholesterol (CLT) complex. Reading is done at 500 nm 180
. . Colorimetric enzymatic dosage and formation of pink
Triglycerides (TG) colored quinoneimine. Reading is done at 520 nm 179
1613

Gitelman, 1967, b. Payne et al, 1970. c. Urease-glutamate dehydrogenase
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Chassagne (1991), the risk for both milk fever
and placental retention appears to be maximum
with old DCs fed diets rich in green fodder (fresh
or ensiled) and in Ca, and poor in cereals in the
prepartum period. Allen, (2015) highlights that
DCs will secrete 20-30 g of Ca in the production of
colostrum and milk in the early stages of lactation,
which would induce decline of serum Ca levels
from a normal of 85-100 mg/L to lesser than 75
mg/L. Furthermore, Cai et al. (2018) reports that
subclinical hypocalcemia was associated with a
risk of the development of ketosis and fatty liver.

The phosphatemia average values obtained
from F1 and F2 (Table 3) were higher than
normal range reported by Bradford et al. (2020);
(56-65 mg/L) (Table 4), comparatively, F3 DCs
were slightly higher than the upper value, while
F4 DCs had the lowest values and were within the
cited normal range (Table 3). For the same region,
the results obtained from the surveyed DCs vary
significantly throught Fs.

Regarding the high phosphatemia average
obtained from DCs of F1 and F2, it was also noted
that the same Fs revealed the highest average
values of GLG, CLT and TG. According to Brugere-
Picoux (1984), hypervitaminosis D can cause
hyperphosphatemia. It is likely that food rations

in F1 and F2 were exceptionally rich in P. In fact,
during survey, the feeding of DCs of F1 and F2
consisted of a basic ration including corn silage,
vetch-oat hay and a 25% concentrate of barley.
Barley is known to be rich in P (Jarrige, 1988;
Wolter, 1994; 1997).

Also, Payne et al. (1970) draw attention to a
rise in blood P in grazing animals caused by the
spread of phosphate enriched fertilizer. This
suggests that the pasture available to the cattle in
F1 and F2 would be subject to the application of
fertilizers in pasture lands.

The average Ca: P ratios (Ca/P) were rising,
respectively: 1 (F1); 1.31 (F2); 1.31 (F3) and 1,58
(F4). They were within ratio range reported by
literature (Table 4).

Nitrogen parameters

Except for F1, the average values for TP
recorded in F2 and F5 (Table 3) were slightly
lower than the normal range reported by Bradford
etal (2020) for TP; (67-74.6 g/L), while they were
slightly higher in F3 and F4 than the cited upper
threshold (Table 3).

Several causes had been reported by literature
regarding disorders of TP in DCs (Table 4). Lower
values of serum TP would be concomitantto a slight
undernutrition with lack of nitrogen (Barnouin

Table 3: Ms and SDs of blood metabolites in DCs of the surveyed Fs

Fs and breeds composition (%)

F1 F2 F3 F4 F5
SP FFBP (92.30 %) FFBP FFBP (70.27 %) HOL FLE
FFRP (07.70 %) (100 %) TAR (29.73%) (100 %) (100 %)
M SD M SD M SD M SD M SD
Camg/L 9469 869 9578 1081 8632 7.52 9357 3.75 NM NM
P mg/L 9488 1514 7293 1221 6578 971 5923 811 NM M
TP g/L 70.96 859 6598 819 7468 555 7613 564 66.64 693
URE g/L 029 011 014 009 016  0.04 029 0.07 026 0.04
ALB g/L 31.52 343 2790 3.12 NM NM 3029 240 NM NM
GLB g/L 39.44 879 3922 8.2 NM NM 4584 545 NM NM
CRTmg/L 948 145 1322 275 1532 260 1297 234 1625 2.68
TG g/L 025 0.09 022 014 017  0.05 015 0.06 016 0.11
CLT g/L 1.79 074 220 053 153  0.25 1.58 035 156 042
GLC g/L 070 010 069 016 049  0.09 034 0.09 055 012

SP: Serum Parameter, NM: Not Measured
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Table 4: Summary of the main risk factors in relation to serum metabolites thresholds, associated
disorders and pathologies in DCs according to relevant literature

Serum . Physiological
SP Risk factors metabolites Re(liz;;ﬁg(;i;:e(g e/ common References
thresholds stages/breeds
- ketosis
- fatty liver
nl: 97-124 - hyperphosphatemia - Robert et
mg/L - transport tetany 4 Threlfall (2007)
. - 4 weeks
. - displaced abomasum . - Gourreau et
subclinical/ before calving .
Ca subacute /acute anl stage 1: - abomasal volvulus - early stages Bendali (2008)
55-77 mg/L - uterine and Y stag - Constable (2014)
hypoCa ; of lactation
anl stage 2: vaginal prolapses - common Allen, (2015)
40-60 mg/L - neurological disorders -Caietal (2018)
) in H-YDCs
anl stage 3: - placental retention >3] . - Bradford et al. (2020)
L - 2 3¢ lactation
<40 mg/L - metritis
- depression and coma
- chronic renal - periparturient
periparturient nl: 56-65 tubular disease - onset of
hypoP m;g /L - alkalemia lactation
-respiratory alkalosis - H-YDCs
within ratio - periparturient - Robert et
_ range: - periparturient - onset of Threlfall (2007)
rgii.(ljs hyperP 1:1-8:1 hypocalcemia lactation - Gourreau et
- H-YDCs Bendali (2008)
- Gruenberg
Global ithi . - lameness . : (2014)
simultaneous withinratio osteoporosis - periparturient . Bradford et al. (2020)
deficiency in range: - osteomalacia - H-YDCs
Caand P 1:1-8:1 - stillbirth - French Cattle
- hyperlipemia
- hyperTG
- hyperCLT
) i - hypoproteinemia o - Chassagne et
TG hyperTG 31'2(2"2% _ liver lipidosis DS al. (1998)
o8 - acute hepatic - Sevinc et al. (2002)
rupture (death) - Foreman (2014)
- metabolic acidosis
- placental retention
- nephrotic syndrome
- hypothyroidism
hyperCLT - liver cirrhosis - H-YDCs - Braun et al. (1986)
- hyperlipidemia by
CLT nl: 0.8 -1.2 retention jaundice
g/L
- cachexia - Braun et al.(1986)
hypoCLT - hyperthyroidism - H-YDCs - Haskell. (2008)

- Bradford et al. (2020)
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- ketosis - Gourreau et
nl: 4.5 - hepatic degeneration Bendali (2008)
GLC  hypoGLC -7.5g/L - metritis -H-YDCs - Bradford
- hepatic failure - French Cattle radford et
paticy al. (2020)
- endotoxic shock
anhypoproteinemia - endotoxemia
yP - vasculitis
and hypoGLB/ - compensated
hypoproteinemia hemogrha o -Brugere-
with hypoALB and TP, nl: 67- ~ o] lg hriti picoux (1995)
TP,  normal GLB/ 74.6 g/L §lomeruwioneparits - Gourreau et
ALB  hypoproteinemia i metrlFlsl . Bendali (2008)
and  with hypoGLB and ABL, nl: " protein- }?S.mg nal - Constable et
GLB  normal ALB/ 23-36g/L.  Chteropathy: (intestinal -y ypyc al. (2017)
normal TP p?mSl 1Sm, abomasa -French Cattle - Bradford et
concentration GLB, nl: o eraton, ‘;lnte“tls/ -HOL, MTB al. (2020)
with hypoALB and 30-40g/L co ltls,’ ymphosarcoma,
Johne’s disease)
hyperGLB/ hyperALB - chronic heart failure
and hypoGLB
hvpoCRT -starvation with loss
yp of muscle mass
prerenal azotemia
(anl: CRT < 6mg/L)
renal failure
heart failure ]
CRT urolithialis -Lorin et al.
nl: 10 -20 renal, ureteral and (2009)
mg/L urethral calculi -H-YDCs - Bradford et
hyperCRT ) ruptured bladder -HOL al. (2020)
carcinoma of kidneys
or bladder
perirenal abcess
-Barnouin
et Paccard
(1988)
-Brugere-
- hepatic diseases - H-YDCs picoux (1995)
- hypovolemia - FFBP -Verriele et
hvperURE - starvation -HOL Bedouet (1999)
URE P - fever -MTB - Bradford et
al. (2020)
nl: 0.2-
03g/L -displacement of -H-YDCs i)Brugere- 5
the abomasums - HOL icoux (1995)
hypoURE -liver failure -MTB - Bradford et
al. (2020)

SP: Serum parameter, nl: normal, anl: abnormal, H-YDCs: High-yielding dairy cows, hypoCa: hypocalcemia, hypoP: hypophosphatemia,
hyperP: hyperphosphatemia, hyperTG: hypertriglyceridemia, hyperCLT: hypercholesterolemia, hypoCLT: hypocholesterolemia,
hypoGLC: hypoglycemia, hyperGLB: hyperglobulinemia, hypoGLB: hypoglobulinemia, hypoALB: hypoalbuminemia, hyperALB:
hyperalbuminemia, hypoCRT: hypocreatininemia, hyperCRT: hypercreatininemia, hyperURE: hyperuricemia, hypoURE: hypouricemia.

Bulletin UASVM Veterinary Medicine 77 (2) / 2020



Assessment of Blood Metabolites Disorders and Related Pathological Risk Factors in Cows of Constantine Region, Algeria 49

et al, 1981), which is a risk factor of several
nutritional deficiencies and parasitism occurence
(Brugere-Picoux, 1984). Moreover, Eckersall
(2000) indicates that an increase in the blood
TP levels would be a result of an inflammatory
response. Since cows of F4 had the highest levels
of TP simultaneoulsy to the abnormal highest
average of ALB (Table 3), this would indicate a
doubtful health status of DCs in F4. Bobbo et al
(2017), suggest that blood serum TP, ALB and GLB
can be a mammary gland inflammation indicator.

The lowest average of serum ALB was
recorded in DCs of F2, while the highest in those
of F1 (Table 3). The average values of serum
ALB for all assessed DCs (F1, F2 and F4) (Table
3) were within the normal range reported by
Brugeére-Picoux (1995); (23-36g/1) (Table 4) and
Kalaitzakis et al. (2006); (25-51 g/L).

The average values of serum GLB for all
assessed DCs (F1, F2 and F4) were at the upper
limit (F1 and F2) and higher (F4) than the normal
range reported by Brugere-Picoux (1995); (30-40
g/L) (Table 4). The global body score category of
DCs and lack of hygiene procedures in barns are
practices which would be related to infectious
and inflammatory diseases: mastitis, lameless,
arthritis, etc.. and consequently, to immune
reactions.

The lowest average values of blood URE were
found in DCs of F2 and F3, which were lower than
normal values range reported by Bradford et al
(2020); 0.2-0.3 g/L, while those of F1, F4 and F5
were within normal values range (Table 3). Verite
et al. (1995) report that hypouricemia in cattle is
the result of being under-nourished in nitrogen
in addition to a reduction in feed efficiency.
Payne et al (1970) and Pelletier et al. (1985)
suggest that an increase of URE occurs in grazing
animals, whereas Ferrando (1971) considers a
high consumption of crude protein or high rates of
ruminal hydrolysis as possible causes. Verite et al.
(1995), proposes a poor nitrogen/energy balance
as a cause of hyperuricemia.

CRT profile

The lowest average value for creatininemia
corresponded to DCs of F1, which was slighly
lower than the normal values range reported by
Bradford et al. (2020); 10-20 mg/L. However,
the average values recorded for F2, F3, F4 and
F5 were within normality. Different diseases
and disorders had been related to serum CRT

imbalance in DCs (Table 4). Even when sporadic
cases of CRT imbalance appear, it is difficult to
generalize this on the health status of the whole
dairy herd. A coherent conclusion could not be
drawn considering serum CRT, especially that its
reference intervals are not very common. Several
authors report that creatininemia is independent
of dietary and physiological factors (Rowlands et
al., 1980; Wolter, 1997).

Lipid profile

Except for F2, the average sera TG values were
lower for DCs of F3, F4 and F5, and higher for DCs
of F1, than normality interval reported by Sevinc
et al. (2002) (0.20-0.22 g/L). TG levels in DCs are
relatively low because of their use in the synthesis
of milk fat.Hypertriglyceridemia is considered as a
risk factor for complexe and interfered metabolic
disoders (Table 4). The dosage of serum TG in
combination with 8 hydroxybutyrate and free
fatty acids reflect the degree of lipomobilization
and the possibility of the development of fatty
liver (Djokovic, 2012).

For sera CLT average values, the whole Fs
revealed a strongly higher values, especillay for
F2 and F1, with comparison to normality values
range reported by Bradford et al. (2020); 0.8-1.2
g/L. They were also upper to the normal values of:
(1.41 g/L) reported by Sevinc et al, (2002); and
by Brugere-picoux (1995). Sommer and Marx
(1969) recommend the determination of total CLT,
combined with that of ASAT, eight weeks before
calving, to detect hepatic disorders encountered
in DCs in the postpartum period.

GLC profile

The highest average values were recorded in
DCs of F1 and F2, respectively. F4 had the lowest
value (Tables 3). With comparison to the normal
values reported by Bradford et al. (2020); (4.5-7.5
g/L) and Verriele et Bedouet (1999); (0.5-0.7 g/L),
only DCs of F4 had hypoglycemia, while other DCs
were within limits of normality. Hypoglycemia in
DCs of F4 would be due to: an insufficient energy
intake, a feed ration poor in glucoformative
substrates probably linked to a deficiency in
cobalt. The DCs of F4 are mainly first-calf heifers
and if the hypoglycemia is not properly corrected,
it could cause infertility in the future as reported
by Rowlands et al. (1980) and Wolter (1997).
Thus, the feeding management should ensure
sparing of GLC availability to support fertility
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in DCs after meeting other requirements of the
animals (Qureshi et al, 2016).

Variability of serum metabolites averages

for whole Fs

The average values for DCs of the five Fs
were abnormal for incomplete mineral profile
(Table 5).The Ca average value was lower than
normal values range reported by Bradford et al
(2020) (Table 4) and Brugere-Picoux (1995),
revealing thus a global moderate hypocalcemia
in the surveyed DCs (n=152). Inversly, the
phosphatemia average values obtained from the
whole Fs (Table 5) were clearly higher than normal
range reported by Bradford et al. (2020) (Table
4). Despite these results, the hyperphosphatemia
observed in the same DCs group (n=152) did
not affect the global Ca: P ratio (1.28) which was
within normality range. Soch et al. (2010) report
that mineral balance is influenced of breeds and
especially by the feeding during year. Thrall et
al. (2012) show that hyperphosphatemia has
nearly constant association with renal failure,
while moderate hypocalcemia is more common
with chronic than acute renal failure in cattle.
According to the same authors, hypocalcemia
would be due to an increase in serum P level or
a decrease in serum ALB level, also the decreased

Table 5: Ms and SDs of the serum parameters of
surveyed DCs in whole Fs

serum concentration of vitamin D contributes to
hypocalcemia and hyperparathroidism.

The average GLB value for DCs of F1, F2 and
F 4 (41.05 g/L) (Table 5) was slighly higher than
range reported by Brugére-Picoux (1995) (Table
4). Despite the diversity of breeds, the whole Fs
presented a very high average of sera CLT (n=180)
(Table 5).For all Fs, cholesterolenemia average
was upper to the normality values reported by
Bradford et al. (2020); Sevinc et al, (2002) and
Brugeére-picoux (1995). According to Boukhechem
et al. (2019), the areas allocated to the forage in
Algeria, represents a small proportion of (34.5%)
compared to the agricultural area in the possession
of these farms, thus (44.8%) of farmers rely on the
concentrates to compensate lack of grazing areas
useful for more balanced rationing for DCs. Thrall
et al. (2012) report that hypercholesterolemia is
seen with the nephrotic syndrome, it had been
associated with increased hepatic production of
lipoproteins, defective lipolysis of lipoproteins,
and decreased conversion of CLT into bile
acids. Our results are in concordance wih those
of Bachir Pacha et al (2016) whom reported
that among bovine emergency diseases in
northen Algeria, metabolic related disorders are
frequent, especially: retained placenta, lameness,
hypocalcemia and hypomagnesemia.

Table 6: Application of ANOVA test on the Ms of
the serum parameters for the accessed DCs

SP M SD n SP Sampled Fs P Significance®
Ca mg/L 92.86 9.39 152 Ca 1,2,3,4 <0.01 Sig.
P mg/L 72.24 16.20 152 P 1,2,3,4 <0.01 Sig.
PT g/L 70.31 8.28 180 TP 1,2,3,4,5 <0.01 Sig.
URE g/L 0.21 0.10 180 URE 1,2,3,4,5 <0.01 Sig.
ALB g/L 28.58 5.70 115 ALB 1,2,4 <0.01 Sig.
GLB g/L 41.05 8.34 115 GLB 1,2,4 <0.01 Sig.
CRT mg/L 13.56 3.21 180 CRT 1,2,3,4,5 <0.01 Sig.
TG g/L 0.20 0.11 179 TG 1,2,3,4,5 <0.01 Sig.
CLT g/L 1.80 0.56 180 CLT 1,2,3,4,5 <0.01 Sig.
GLC g/L 0.57 0.18 180 GLC 1,2,3,4,5 <0.01 Sig.

SP: Serum Parameter, n: Number of DCs
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Worldwide, in a study conducted by Fiorentin
et al. (2018), in DCs of western Santa Catarina
(Brazil), results show a occurrence percentages
of: 11% for subclinical hypocalcemia and 7.4%
for subclinical hypomagnesemia. Even in United
Kingdom, (UK) a recent survey carried out by
Donadeu et al. (2020) show that both farmers
and veterinarians ranked ketosis first, followed
by hypocalcemia, acidosis, fatty liver disease and
hypomagnesemia, as dominant metabolic disordes
in UK. Main surveyed veterinarians (94.7%)
believed that the prevalence of metabolic disorders
was a major issue on Fs in UK. Both farmers
and veterinarians in UK recognized there were
difficulties in diagnostic of metabolic subclinical
disorders and that it become crucial to improve
current diagnostic tools, particularly in regard to
the need to detect diseases early. In the present
study serum Mg level was not accessed. These
facts corroborate to field constraints observed in
Constantine Governorate, especially for the lack of
diagnostic tools which tend to be very expensive,
hurdling thus the performing of large surveys
on cattle in all seasons and depending on several
physiological stages of DCs.

Statistical comparison of the serum

parameters Ms for the whole Fs

The comparison of the Ms via ANOVA test (p <
0.05) for all Fs according to assessed parameters,
showed that there is a high significant difference
for the whole parameters throught Fs of the
study area (Table 6). Regarding Algerian dairy
farms, Boukhechem et al. (2019) report the fact
of excessive use of dry hay and concentrates
instead of silage and green fodder, the dominance
of family farms and the relatively traditional
farming methods, a lack in the “know-how” of
herds managers, also a non compliance with
the zootechnical standards in terms of comfort
and ambient conditions.Concerning the present
survey, some of these factors would explain the
imbalances in results obtained for the surveyed
Fs.

Conclusion
The study of partial metabolic profile in DCs of
the five Fs in Constantine Governorate highlighted
the existence of the following metabolic disorders:
- moderate hypocalcemia (F1, F2, F3, F4);
- hyperphosphatemia was clear (F1, F2) and mod-
erate (F3);

- moderate hypoproteinemia (F2, F5), moderate
hyperproteinemia (F3, F4), hyperglobulinemia
(F4) and hypourecimia (F2, F3);

- moderate hypocreatininemia (F1);

- hypertriglyceridemia (F1) and hypotriglyce-
ridemia (F3, F4, F5);

- clear hypercholesterolemia in whole Fs.

- hypoglycemia (F4).

Also, significant differences had been shown
from the comparison of one farm to another re-
garding the metabolic profiles during spring pe-
riod, which suggest variability of management
methods, feeding practices and DCs health status
throught surveyed Fs within this period. The use
of abnormal thresholds of some serum metabo-
lites as risk factors is not sufficient to perform re-
liable prediction of the major relative disorders or
pathologies rather than an indicator of suspicion
which would require more detailed analyzes.
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