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THE INFLUENCE OF DYLAYED SUBCLINICAL HYPOCALCEMIA
IN COWS ON THE MACROELEMENTS LEVELS AND HEALTH
STATUS GF NEWBORIN CALVES

utnicki K, Kurek L, Kleczkowski M', Banach A.

Chair and Clinie of Infernal Medicine, Faculiy of Veterinary Medicine, University of Life
Science in Lublin, Department of Internal Diseases of Farm Animals and Horses, Lublin,
Gleboka 30, Poland. "Deparment of Pathology and Veterinary Diagnostics, Faculty of
Veterinary Medicine, Warsaw University of Life Science, 159C Nowoursynowska, Warsaw,
Poland.

Corresponding author: krzysztof lutnicki@up.lublin pl

The most often noticed health disturbances in dairy cows herd in Poland are caleium (Ca),
phosphorus (B), magnesium (Mg), cooper (Cu) and zinc (Zu) deficiency. The mineral turnover
impair exist as subclinical and clinical forms. Prolonged subclinical disturbances in mineral
metabolism evoke the clinical symptoms in perinatal period, decreased mille production, and
have the influence on fetus development. There are many papers and points of view concerning
the maternal mineral deficiency and its influence on mineral levels in calves, especially in
newborns. It is possible, that prolonged subclinical and clinical disturbances may affect on the
health and mineral status in calves. The aim of this work was (o asses the influence of
prolonged subclinical hypocalcaemia in adult cows on calves macroelements levels, health
status and body weight gain in first week after birth.

The investigation were carried out in 300 HF cows, 3.5 years old, mean milk yield 35 L per
day. The experimental group consisted of 30 cows with abiormal Ca levels (hypocalcamic) in 2
ang 5 mouths after calving and one month before next delivery. The control group cows
exhihited 1o disturbances in the same experimental periods. The materials for'analyses were
obtained from newborn calves first 24 — 48 h and nex{ 6-7 days after birth. In the same titne tie
clinical statng and welfare was assessed. The msau caleium content in experimental group was
significantly lower in comparison to control, whereas the hypocalceniic cows exhibited no
clinical signs. .

The calves originated from this cows exhibited mean leve of Ca -10.7 mg/dl; Mg- 2.6
mefdl and Pi- 7.3 mg/dl after birth. The second proof after one week revealed 10.5; 2.8; 7.1
my/dl respectively. Calves fom control group demonstrated after birth: Ca concentration 10.6;
Mg-2.6; P-6.4 mg/dl and after one week 10.4; 2.4; 6.3 mg/di respectively. The Pi levels were
significant higher In experimental group In both proofs. Calves in experimental group not
exhibited worse weight gain as well as the susceptibility to infectious diseases. Obtained results
do suggest, that prolonged subelinical hypocalemia have no influence on clinical status, but
evoke significant alterations in P levels. Moreover, the mean levels of above mentioned
molecules are higher {g calves obtained from hypocalcemic cows and its metabolism and
hormonal regulation possibility is more efficient.

KEY WORDS: subclinical hypocalzaemia, macroelements, dairy cows, calves.
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PREPARTAL PLATELET COUNT AND FIBRINOGEN
CONCENTRATION IN DAIRY COWS WITH AND WITHOUT
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ABSTRACT

Although extensive data are available on leukocyte changes in prepartal period in cows
and without retained placenta, there is no data describing changes in platelet count. The aim of
this study was to define changes in platelet count in cows, with and without retained placeniz.
three weeks before and one day after calving. Using fibrinogen level as a general refercnce to
cow's bealth, we also tested the hypothesis that cows, that develop placenta rete
prepartal period, have a subclinical systemic inflammatory reaction. Blood samples taken iron
14 Holstein cows were analyzed, threc times in a week interval before and 24 hours afte
calving. After calving, cows wers retrospectively divided, in the group without (n=9) and th
group with retained placenta (n=5). Clauss method was used for determination of fibrinogen
concentration and blood snear examination for assessment of platelet count. The resuits have
shown that retained placenta is associated with increase in platelet count seven days betor
calving and decrease in platelet count 24 hours after calving comparing to precalving vaiu
The week before calving group of cows, that developed retained placenta had platelet coun
significantly higher, comparing to control group of cows. Fibrinogen level was not sig
difforent between groups. The recorded increase in platelet count, one week before calving coi
be related to unidentified stress factors, and decrease of platelet count 24 hours after calvin
can be explained by their increased consumption, due to activation of haemostatic mechanis:
after placenta abruption.

ntien in

yificant!

KEY WORDS: cnttle, fibrinogen, plateicts, prepartal period, stress
INTRODUCTION

Retained placenta is a common problem in dairy cow farms and leads to major economic foss
Numerous studies have shows an association between retained placenta and Lwin pregnai
cow’s age, cow’s body mass index and size of the calves (Laven and Peters, 1996; Gaalur v
2011). The prepartal risk factors that lead to disorders associated with retained placenta.
include some infective diseases and disorders of the immune system caused by deficienc
different nutritional factors (rev: Bealey et al,, 2010). Unfortunately, in clinical condition
individuals that will develop retained placenta cannot be recognized in advance. Our previou
results showed that, total and differential leukocyte count, three weeks before calving and 21
hours after calving, were the same in cows with and without retained placenta (Luzaji¢ et o
2013, unpublished results). The only difference was a slight prepartal increase in segmento!
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aophil count in the group of cows, that developed retained placenta, comparing with cows

Yithout this disorder (LuZaji¢ ct al, 2013, unpublished results). However, in cattle, total
leukocyte and differential counts are not good indicators of syslemic reaction to tissue damage
or stress (Nemi, 1993).

Deviation of platelet count is the most common nematological abnormality in velerinary
medicine, yel it has never been assessed in dairy cows during peripartal period. In this study, we
described changes in platelet count in cows, with and without retained placenta, three weeks
before and 24 hours after calving. Using fibrinogen level, as a general reference to cow's health,
we also tested the hypothesis that cows, that develop placenta retention in prepartal period, have
a subclinical systemic inflammatory reaction,

MATERIALS AND METHODS

The study was performed on 14 Holstein dairy cows during the summer period. The animals
were kept outdoors uptil the calving. They were 3 to § years old, with a uniform average annual
milk yield. All animals wore clinically examined and had no signs ef discasc a month before
parturition. After calving, retained placenta was diagnosed in five cows (experimental group)
and nine cows had puerperium without visible problems {control group). Blood was sampled
three times before parturition, in a week interval, before the expected date of calving, and once
again 24 hours after calving. To determine the concentration of fibrinogen, blood samples were
obtained by puncture of v.coccigea and collected in tubes containing 3.2% Na-citrate (Vacuette,
Greiner Bio-One). Bload smears were made immediately after sampling and stained with
Hemacolor® (Merck). Fibrinogen concentration was determined by Clauss method (Clauss,
1957) and the platelet count was estimated from blood smear (Harvey, 2001). Statistical
analysis was conducted using Student's t-test and analysis of variance for repeated measures
(Repeated Measures ANOVA) with application of the Greenhouse-Geisser test.

RESULTS

Control group of cows had no variation in platelet count before and after calying (Table 1,
Figure 14). In the experimental group, the platelet count increased dwring prépartal period
reaching a nadir ane weel before calving and signjficantly decreased after calving (Table L,
Figure 1A). Change in the platelet count in time, within the cows in the experimental group,
was statistically significant (Table 2). Also, change between groups occurred in significantly
different manner (Table 2). Platelet count was significantly lawes in experimental group of
cows three weeks and significantly higher one week before calving (‘Table 1).

Table 1. The platelet count and fibrinogen levels in cows trom the control (n = 14} and

experimental group (n = 5)

Variable and group 21 days before 14 days before 7 days belor 24 hours
calving calving calving after calving

Platelets (x107/L)
Control group  »  452.89479.39 440.89+£135.60  448.00x69.66 4
Experimental group  288.00+82.66* 3191.20+12631  572.80+131.74*f 3

31.564£97.91
65.60+145.54

Fibrinogen (g/L)
Control group 3.43+1.07 3.93+0.88 3.2840.57¢ 4.87+1.63
Experimental group  3.24+0.56 4.6041.17 3.82+1.89 4,5442.54
NOTES: All values are given as mean = standard deviation;
*_ p<0.01 in comparison with control group.
f p<0.01 in comparison with mesurnient after calving
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Figurel. A and B. Changes in the platelet count and fibrinogen level before and a

Fibrinogen levels, during prepartal period, were similar in both groups of cows, yet the valn
were slightly higher in the experimental group (Table 1, Figure 1B). Significant inc
fibrinogen level has been observed in the control group of cows one day after calvi
comparison with levels one week before calving (Table 1), Analysis of variance for re (
measures, confirmed that in the control group, these changes were statistically signitican
(Table 2).

Table 2. Assessment of the impact of time and group on the investigated characteristics

F P Partial Eta

Variable and type of effect

Platelets
Within subjects effects of time in control group §.675 0.922 0.009
Within subjects effects of time in experimental group  4.336  6.047 0.520
Within subjects effects of time in all cows 3.808  0.036  0.241
Within subjects effects of interaction time*group 3.751 0.038 0235
Between subjects effects of group 2.409 0172 0.130

Ribrinogen

Within subjects effects of time in control group 4.473  (.023
Within subjects effects of time in experimental group  0.758 0,433
Within Pibjects effects of time in all cows 3411 446
Vithin subjects effects of interaction timz*group 0.540  0.60!
Between subjects effects of group 0.144 0.71) 0.012

NOTE: * - p<0.05
DISCUSSION

Our results evidenced that retained placenta cows had an increase in platelet count a vl
before calving. It was pr%viousiy shown that pro-inflammatory cytokines stimulate increas
platelet count in humans (rev: Klinger and Jelkmann, 2002) and some animal species (Scllon
al., 1997, Hammer, 1991; Neel et al., 2012). Corticosteroids also enhance platelet coun
(Mandell, 2000). In our experimental group, prepartal increase in platelet count. as well
slight increase in segmented neutrophils, (LuZaji¢ et al, 2013, unpublished results) can
refated to unidentified stress factors. Response to stress includes hypothalamic - pituiti
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¢ corlex axis activation and leads to rise in glucocorticosteroids and possible
Cncement  of  thrembopoesis.  Simultaneously, glucocorticosteroids  prevent  the
ansendothelial migration of neutrophils (Vlahos el al., 2012; Mandell, 2000). As the prepartal
{ibrinogen coneentration was in reference range and was not significantly different between two
groups belore calving, we can conclude that subelinical inflammation swas not present in that
period. However, inclusion of more sensitive biomarkers (Eckersall and Bell, 2010) could be
more reliable method for subelinical inflammation diagnostics.
Our results also showed that 24 hours after calving, platelet count decreased in a significant
manner, when animals develop retained placenta. These data suggest that, platelets are activated
and rapidly consumed in cows with retained placenta. In addition, 24 hours after birth, in the
control  group, fibrinogen concentration increased significantly, and was equal to the
concentration of fibrinogen in the group with retained placenta. These data, as well as, data
showing significant increase in the number of band neutrophils 24 hours after calving, (Luzajié
‘et al,, 2013, unpublished results) as well as, increase in globulin concentrations, and a decrease
in the total number of leukocytes, albumin and iron, (Iatié, 2011) suggests that, tissue damage
during calving, induce a systemic inflammatory response in all cows.
Rased on all previous resulls, we consider, that the recorded increase in platelet count, one week
before calving, in cows that develop retained placenta, can be related to unidentified stress
factors, and decreaze of platelet count 24 hours after calving, can be explained by their
increased cousurplion, due to activation of haemostatic mechanisms after placenta abruption.

ACKNOWLEDGEMENTS
This work was.supported by the Ministry of Science, Repuhh’c of Serbia (grant No. 175061)
REFERENCES

Bealey JC, Whitman KJ, Baptiste KE, Scherzer J, 2010, Physiology and Treatment of Retained
Fetal Membranes in Cattle, J Vet Intern Med, 24, 261-8. L

Clauss A, 1957, Fast coagulation method for estimation of fibrinogen, Acta Heamatologica, 17,
237-46.. ; g

Eckersall PD, Bell R, 2010, Acute phase proteins: Biomarkers of infection and inflammation in
veterinary medicine, FerJ, 165(1), 23-7. f

Gaafar HM, Shamiah Shid, El-Hamd MA, Shitta A4, El-Din MA, 2011, Dystocia in Friesian
cows and its effects on postpartum reproductive performance and milk production, Trop
‘Anin Health Prod. 43(1), 229-34.

Hanuner AS, 1991, Thromboeytosis in dogs and cats: a retrospective study. Comp Haematol Int,
I, [81-6. "

Hervey JIV, 2012, Veterinary Hematology, a Diagnostic Guide and Color Atias, Suwnders,
Elsevier Inc, 10-1. :

Katié M, 2011, Parameters of iron status in newborn calves and cows of different ages in the
periparturient period, Specialist thesis, 60-5.

Klinger MH, Jelkmann W, 2002, Role of blood platelets in infection and inflanvmation, J
Interferan Cytokine Res, 22(9), 913-22.

Mandell PC, 2000, Essenfals thrombocythemia and reactive thrombocytosis, Tn: Feldman FB,
Zinkl GI, Nemi CJ, editors, Veterinary hematology, 503-4.

Neel J4, Snyder L, Grindem CB, 2012, Thrombocytosis: a retrospective study of 165 dogs, Vet
Clin Pathol, 41(2), 216-22.

Nemi C Jain, 1993, Essentials of veterinary hematology, 298-9.

Peters AR, Laven RA, 1996, Treatment of bovine retained placenta and its effects, Ver Rec,
139(22), 535-9.

440

s i e 43 e A e Y

grade, Republic of Serbiv

XTI Middle European Buiatric's Coﬁgr'e.' June 5-8, 2013, B

Sellon DC, Levin JF, Palmer K, Millikin E, Grindem C, Covington P, 1997, Thromboeytosis in
24 horses (1989-1994), J Vel inter Med, 11, 24-9.

Flahos R, Wark PA, Anderson GP, Bozonovski S, 2012, Glucocorticosteroids differentially
regulate MMP-9 and neutrophil elastase in COPD, PloS One, 7(3), 11-3.




