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Peripartum blood concentrations of calcium, phosphorus and magnesium in
dairy cows with normal puerperium or puerperal endometritis
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Summary: In Experiment 1, plasma concentrations of Ca, Rlera (n = 8), que recuperaram espontaneamente da infecgéo. O
and Mg were measured twice weekly from parturition until thefeito dia de amostragem sobre a concentragéo de Ca foi signifi-
sixth week postpartum in cows with normal puerperium (n = Bativo (P < 0,00001). As concentracdes de Ca foram significati-
with mild puerperal endometritis (n = 11) or with severe puerpefgmente maiores antes do que depois da parigdo. Durante o peri-
endometritis (n = 8). Plasma Ca concentrations were significantilo de amostragem 13 vacas (93 %) apresentaram concentragées
lower in cows with severe endometritis than in cows with milde Ca < 8,0 mg/dL. Em ambos os ensaios n&o foram observados
endometritis (P < 0.01) and in normal puerperium cows (Pefeitos significativos sobre as concentracdes de Ph, Mg e a rela-
0.00001). Cows with mild endometritis had significantly lowegio Ca:Ph.
plasma Ca concentrations than normal puerperium cows (P < 0.8f5.vaca leiteira, existe uma associagéo entre o estabelecimento
Overall the sampling period, plasma Ca concentrations < 8.0 rdg/ endometrite puerperal e a hipocalcémia subclinica. A severi-
dL were present in 0, 4 (36 %) and 6 (75 %) cows with norm@hde da endometrite puerperal podera estar relacionada com as
puerperium, mild endometritis or severe endometritis, respectivelyncentracées sanguineas de Ca.
No significant effects were observed for the plasma Ph and Mg
concentrations and for the relation Ca:Ph.
In Experiment 2, serum Ca and Ph concentrations were measured .
twice a week from a minimum of two weeks before parturitiomtrOd uction
until the sixth week postpartum in dairy cows with mild puerperal
endometritis (n = 6) and heavy puerperal endometritis (n = 8) thatrhe postpartum uterine involution is the result of the
spontaneously recovered from the infection. Only the effect ol | ion in uterine size and of the uterine depuration
sampling day for the Ca concentrations was significant (P _< . . .
0.00001). Serum Ca concentrations were significantly highfPM the tissue debris (uterine and placental) and from
before parturition than after parturition. During the samplingacteria that gained access to the uterus. Myometrial
period, 13 (93 %) cows presented serum Ca concentrations <@traction plays an important role in uterine involution
mg/dL. (Arthur et al, 1996). This contraction of the smooth
In dairy cows, the establishment of puerperal endometritis ig,5c|ar layer of the uterus is mediated by several agents,
associated to a subclinical hypocalcemia and the severity of Itlhlel din tr n rostaglandin xvtocin and ion
infection is related to the blood total Ca levels. . tluding gs ogens, prostagia S, oxytocin a ons
like Ca (Risccet al, 1994; Arthur et al., 1996).
Resumo: No Ensaio 1, foram mensuradas as concentracéedn dairy cows, the blood concentrations of Ca
plasmaticas de Ca, Ph e Mg, duas vezes por semana, desgigimificantly decrease at the start of milking (Hove,
paricdo até & sexta semana pés-parto, em vacas com puerg_égigG)_ The range of physiologic blood total Ca

normal (n = 7), com endometrite puerperal ligeira (n = 11) ‘%Jncentrations is 8-10 mg/dL, with values below this
e,
¢

com endometrite puerperal severa (n = 8). A concentracéo de,Ca hold i b-clinical h | . d
foi maior nas vacas com puerpério normal do que nas vacas fgshold representing a sub-clinical hypocaicemia an

endometrite ligeira (P < 0,01) ou com endometrite severa (F1QrMally attaining a clinical hypocalcemia below 5 mg/
0,00001). As vacas com endometrite severa apresentaram ¢ln{Houe et al., 2001). Risk assessment studies showed
centracdes de Ca menores do que as vacas com endometrite tigeit metabolic disorders of the peripartum period are
ra (P < 0,01). Durante o periodo de amostragem foram obseyasgciated with several pathological conditions including

o) 9 - . .
das concentraces de Ca < 8,0 mg/dL em 0, 4 (36 %) e 6 (75(¥§§t00|a, uterine prolapse, retention of fetal membranes,
das vacas com puerpério normal, endometrite ligeira 0

endometrite severa, respectivamente. metriFis, ovarian cysts and abnormal ovarian function
No ensaio 2, as concentracdes séricas de Ca e Ph fof&mirtis et al, 1983; Erbet al, 1985; Opsomeet al,
mensuradas, duas vezes por semana, desde duas semanas2@€y. However, these associations can be either direct
da paricéo até a sexta semana pés-parto, em vacas leiteiras go®ict indirectly. Subclinical hypocalcemia was related
endometrite puerperal ligeira (n = 6) e endometrite puerperal 5 the severity of the postpartum vaginal discharge
(Titterton and Weaver, 1999), to poor uterine involution

1 Correspondence: phone: 21 365 2825 fax: 21 365 2827 e-r(ﬁlscoet al, 1984, 1994; Jonsson, 1999), metritis and
Icosta@fmv.utl.pt
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ovarian dysfunction (Riscet al, 1994; Houeet al, 105
2001). 1

The objective of these experiments was to evaluate
relationship between the blood concentrations of Ca,
and Mg in the peripartum period of dairy cows and ti ——c)
establishment and the severity of the puerperal uter & 75 oo ME 0T
infection. 7 ——=

sma Ca(mg/dL)

1 1,5 2 25 3 3.5 4 4,5 5 55 6

Materials and methods weeks postpartum
) ) ) For el —Fema td  Gacumartos h te pgatm pad o day
Two experiments were conducted in a dairy herd witiaswhromeapepsimwhmipepsderhmeisawh
250 Holstein-Friesian cows, with an average milk yiefgeeP-apseemeCyoparidameapLmvE

of 7,500 Kg per 305 day corrected lactation. The co@mmpf g 00001, MANOVA mmmﬂg o d
were kept in free stalls and milked twice a day. TheéWsfukangkyedobegauP <

were fed a total mixed ration, according to milk yield,

- : . dn Experiment 1, cows (n = 26) were allocated to three
consisting of corn silage, ryegrass silage, alfalfa hay an

a commercial concentrate in the lactation phase a%rgups. group c9ntro| (n = "), mcIudmg .COWS_W'th nor-
al puerperium; group mild endometritis (n = 11) and

consisting of corn silage, straw and a commercigl up severe endometritis (n = 8). including cows with

. ) . r
concentrate in the dry phase. This ration was calculagec(i . . .

: X . mild and severe clinical signs of puerperal endometritis,
to cover the daily maintenance and production

) . . . respectively. In experiment 2, fourteen cows that
requirements of nutrients, according to the Nation Gf P y P

Research Council (NRC, 1989) guidelines. At about thregveloped puerperallendo.m etrm; and that spontaneously
. i recovered from the infection until 35 days postpartum

weeks before the estimated parturition date, dry cows ] .
were used and allocated to two groups: group mild

were moved to a closed barn and observed for impendin . LN . )
. " L endometritis (n = 6), including cows with mucopurulent
signs of parturition at which time they were moved to a . o N
; . . to purulent lochia and group heavy endometritis (n = 8),
calving box where they remained until 12 to 24 hours |, . . . . \
|Pclud|ng cows with fetid sanguine-purulent lochia (no

after parturition. All cows calved normally and no clinica : . ;
. s%{stemlc symptoms were noted). The diagnosis and the
signs other than those related to puerperal endometritis, ~_.. o .
evaluation of endometritis severity were based on the
were noted. L . : . NP
clinical signs (lochia type, cervical and uterine findings
Table 1 -Results (P value) of multivariate analysis of variance with ~ €valuated b_y palpatloq per reCtU_m anq uItrasound) and
repeated measures for total Ca, Ph and Mg concentrations in plasma the bacteriological findings (isolation of uterine
(Experiment 1) and for total Ca and Ph concentrations in serum pathogenic bacterial species). Except for two cows from

Experiment 2). o .
(Experiment 2) group severe endometritis of Experiment 1, that

Effect developed serious systemic iliness and were treated with

Parameter Between Within Inter i o

group group _action systemic and local antibiotics, no other cows were
Experiment 1 , treated. The clinical and bacteriological methods used
Plasma total Ca concentrations  0.000F 0.12 0.17 . . . . .
Plasma total Ph concentrations ~ 0.50 0.82 0.96 in this study are described in a previously reported study
Plasma total Mg concentrations ~ 0.32 0.89 0.78 (Mateuset al, 2002)_
Relation Ca:Ph 0.44 0.67 0.64 In both experiments, blood samples were collected
Experiment 2 twice a week from the jugular vein from parturition until
Serum total Ca concentrations 0.34 0.00001 0.73
Serum total Ph concentrations 0.47 0.93 0.96
Relation Ca:Ph 0.84 0.80 0.64 69 202

6.8 2,01

1 . . . 6,7
Groups control versus mild endometritis versus severe endometritis 66 fgg
(Experiment 1) and mild endometritis versus heavy endometritis 65 1,98

Experiment 2); 1,97
1,96

Plasma Ph (mg/dL)
)
’S
Plasma Mg (mg/dL)

repeated measures factor = sampling days;

interaction between-within effect. 5; 1;5:
aGroup control versus group mild endometritis, P < 0.01; group mild 59 g 1,93
endometritis versus group severe endometritis, P < 0.01; group contro > " " T T e e e e e e e
versus group severe endometritis, P < 0.00001 (least significant ' " eoks postpartum '
differences). For e2- Pesva td  Phad Myaories n te pogpaum  pad

ddhyaonsr=26Nodt ferences were dosaved among senping

Experiments 1 and 2 were conducted from OctohfEsF>005MANOVA  whepesedess i3
1997 through December 1998 and from April teéhe sixth week postpartum (Experiment 1) or from a
September 2000, respectively. In both experiments,riinimum of two weeks before parturition until the sixth
each session, an average of 5 cows with estimated clggek postpartum (Experiment 2). In Experiment 1, blood
parturition date was allocated to the study. Cows thaimples were collected into heparinized tubes (NH4-
were allocated to the different groups of the experimemigparin, Monovette, Sarstedt, Nimbrecht, Germany),
were present in each session. transported at 4 °C to the laboratory within three hours
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represent the minimum number of sampling days that

10 all cows experienced. Significant effects were further
6 W analysed by least significant differences. The
assumptions of the analysis of variance were tested by
the software functions (Barttlet test, normal distribution,

Serum Caand Ph (mg/dL)
=)

——pn correlation between means and standard deviations). In
: —c Experiment 1, the number of cows with Ca
0 concentrations < 8.0 mg/dL was compared among groups

2 15 -1 05 0 05 1 15 2 25 3 35 4 45 5 55 6 . . .
by Chi-square tests in contingency tables.

calving weeks

Four  e3-SaunoeCaardPhaoeneionsitepaiatmpeid

of ity cons (1= 14) et sporienent sl recoverect fom puepesel Results

et Tredftdsig dywes syiartP <Q000L,

o e T s Table 1 shows the results of the multivariate analysis
[9:) of variance with repeated measures of Experiments 1 and

2. In Experiment 1, for the plasma Ca concentrations,
and centrifuged at 3,000 rpm during 10 minutes at 4 %ge between-group effect was significant (P < 0.0001).
In experiment 2, blood samples were collected into sergy, the plasma Ph and Mg concentrations and for the
tubes (Serum Z, Monovette, Sarstedt, Nimbrechgjation Ca:Ph there were no significant effects. Figure
Germany), transported at 4 °C to the laboratory withinghows the profiles of plasma Ca concentrations for
three hours and allowed to form a blood clot. The tub@ﬁjups of Experiment 1. Overall the sampling period,
were then centrifuged at 3,000 rpm during 10 minutesmésma Ca concentrations < 8.0 mg/dL were present in
4 °C. The plgsma and serum samples were alliquogedy (36 %) and 6 (75 %) cows with normal puerperium,
into 1.5 mL micro tubes (Sarstedt, Nimbrecht, Germarny)ig endometritis or severe endometritis, respectively.
and stored at —20 °C until assay. The difference between the groups control and severe
In Experiment 1, plasma total Ca, Ph and Mgnhdometritis tended to be significant (P < 0.06). As no
concentrations were measured and in Experimentsynificant group effect was observed on the Ph and Mg
serum total Ca and Ph concentrations were measurgshcentrations, the respective values of the three groups
The plasma or serum Ca:Ph relation was calculated\g¥re combined and the profiles are shown in Figure 2.
dividing the Ca value by the corresponding Ph valugg the groups control, mild endometritis and severe
The Ca, Ph and Mg concentrations were measured bygometritis, the range of the measured values, in mg/
colorimetric test, using commercial kits (Spinreacy units, were 8.0-11.3, 7.2-11.6 and 6.7-10.1 for Ca
Reactivos Spinreact, SA, Girona, Spain), according Jgues, 4.7-8.7, 3.7-9.4 and 4.0-9.5 for Ph values and
the manufacturers instructions. The sample opticg|8_2_5, 1.7-2.3 and 1.8-2.4 for Mg values, respectively.
density was measured in a spectrophotometer (Spectrafiig range of the calculated Ca:Ph relation values was
20 Genesis, Spectronic Instruments, USA) at1a04-1.96,0.93-2.79 and 0.82-2.24 for the groups control,
wavelength of 570 nm, 710 nm and 520 nm for the Ggj|g endometritis and severe endometritis, respectively.
Ph and Mg determinations, respectively. The results werg, Experiment 2, only the within-effect (sampling day)
expressed in mg/dL units. All samples were assayedgithe serum Ca concentrations was significant (P <
duplicate. The intra-assay coefficients of variation f‘U.OOOOl). Figure 3 shows the profile of serum Ca and Ph
the Ca, Ph and Mg assays were 4.9 %, 2.3 % and 2.4%ncentrations of the 14 cows (the group-effect was not
respectively. The inter-assay coefficients of variation f@{gnificant, so the values of both groups were combined).
the Caand Ph assays were 13.0 % and 1.2 %, respectig@yum Ca concentrations were significantly higher before
This latter coefficient of variation was determined iBarturition than after parturition. The range of the Ca
sessions (n = 13) where control solutions with knowfhg ph concentrations in mg/dL units and of the Ca:Ph
Ca and Ph concentrations, available commercially|ation values were 6.1-11.7, 3.1-8.8 and 1.0-2.6,
(Unitrol, Biomérieux, Marcy-LEtéile, France), were funrespectively. During the sampling period, 13 (93 %) cows

The Mg concentrations were determined in a Si”%?esented serum Ca concentrations < 8.0 mg/dL.
session.

Data were computed by a statistical software packaé%e cussion
(Statistica 5.0, Statsoft) and analysed by general lin

models, multivariate analysis of variance (MANOVA) The cows used in Experiment 1 correspond to those
with repeated measures, considering as fixed effect,s@q in a previously reported study (Mateua!, 2002).
between-group (control versus mild endometritis versysihat study we found that the puerperal endometritis
severe endometritis in Experiment 1 and milgignificantly retarded the uterine involution and induced
endometritis versus heavy endometritis in Experimegbnormal patterns of postpartum ovarian activity. Here
2) effect and a within-group (sampling day) effect. Thge present the Ca, Ph and Mg profiles of those animals.
levels of the repeated measures effect were n = 11 anfjd observed that the plasma Ca concentrations were
= 17 for Experiments 1 and 2, respectively. These lev|gnificantly lower in cows with severe endometritis than
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in cows with mild endometritis and than in control noBD2286) from the FCT (Foundation for Science and
mal puerperium cows. Also, cows with endometritifechnology). These studies were funded by the FCT
presented plasma Ca concentrations indicative rekearch project Praxis 3/3.2/CA/1989/95.
subclinical hypocalcemia throughout the sampling
period, which was not observed in hormal puerperium
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