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CIRCULATING MONOCYTE AND RED CELL COUNTS AS PRECALVING PREDICTORS
FOR RETAINED PLACENTA OCCURRENCE

IN DAIRY COWS UNDER FIELD CONDITIONS IN FRANCE

Barnouin J. 1 , Chassagne M., Chacornac J.P.

Une enquete ecopathologique prospective centree sur la pathologie du peripartum a ete conduite en France
dans des elevages ()rives volontaires avec la collaboration d'enquéteurs specialises. Des variables de
production, de reproduction, de sante et des indicateurs biologiques circulants ont ete utilises afin de mettre en
evidence des predicteurs de ?occurrence de la retention du placenta (RP). Les vaches selectionnees etaient de
race Holstein, avaient mis bas un seul veau aprés un mois de tarissement au moins et avaient eu un
prelévement de sang dans les 14 fours precedent le part. Deux groupes de vaches avec (RP+, n=45) et sans
(RP-, n=184) RP ont ete compares. Des regressions logistiques multiples ont ete mises en ceuvre incluant
l'elevage en tant qu'effet fixe. Finalement un nombre &eve de globules rouges et un nombre faible de monocytes
circulants ont ete mis en evidence en tant que variables predictives de ?occurrence de RP chez la vache laitière.
Par ailleurs, le risque de RP est apparu plus faible chez les femellles en 3eme lactation. Les resultats ont ete
notamment discutes au travers des relations entre l'equilibre metabolique en acides gras polyinsatures, les
fonctions du monocyte et du globule rouge et la motilite et la microcirculation uterines.

INTRODUCTION
In large scale surveys, individual blood indicators were rather rarely used as predictive markers in the late
gestation period for disease occurrence after calving (Kweon et al., 1985). Concerning retained placenta (RP),
overconditioned cows were more sensitive to RP and subsequent infertility than cows with normal body scores,
but no blood predictors underlined such conditions (Badinand and Sensenbrenner, 1984). Some studies
investigated the relationship between RP and blood markers (carotens, vitamin A, selenium, vitamin E, urea,
gamma-glutamyl transferase) before calving (Inaba et al., 1986; Brzezinska-Slebodzinska et al., 1994 ;
Lotthammer, 1983) or at calving (glucose and PGFM, main PgF2alpha metabolite) (Chassagne and Barnouin,
1992). The present work aims to display individual blood and other biological predictors for RP in late gestation
Holstein cows under field conditions using a multiple logistic regression model.

MATERIAL AND METHODS
An ecopathological survey was carried out by specialized surveyors in France to study herd risk factors and
individual predictors for peripartum diseases in the dairy cow (Faye and Barnouin, 1987 ; Barnouin et al., 1995 ;
Lescourret et al., 1993). RP was defined as the failure of placenta to be expelled within 24 h after calving. The
study population of cows was standardized with respect to the following criteria : 1) Holstein breed ; 2) calving
after a dry period of at least 30 days ; 3) calving of a single calf ; 4) calving followed by a lactation period of at
least 30 days ; 5) a blood sample collected within the two last weeks before calving ; 6) a complete data set
available. For any cow which would have been selected on two successive lactations a randomized process of
elimination of one of the two lactations was performed to ensure a satisfactory independence between data.
Cows from herds without any RP case were removed from the study to allow the statistical adjustment for the
effect of herd. Finally two sets of cows were selected in 23 herds, including 184 females with a normal placental
expulsion (RP- group) and 45 without (RP+ group). Statistical analysis were performed using SPlus 3.2
(Statistical Science, Inc., Seattle, USA). Individual cow was the study unit. Univariate tests were performed
between RP+ and RP- groups. Then the effect of potential predictive variables on RP occurrence was analyzed
using the multiple logistic regression. Criteria to enter the model based on likelihood ratio Chi' statistic were set
for each variable at p=0.25 and p=0.05 to leave it, except for calving range, calving year, calving season and calf
perinatal mortality which were entered in the final regression as key-variables (Bouyer, 1991) to increase
biological validity of the model. As animals within a herd are more similar with regards to genetics, production,
management and environment than animals in different herds, herd was forced into each model as a fixed effect.

RESULTS
19.7% of the selected cows experienced RP. Average calving number was 3.85 ± 1.62 in RP- cows vs. 3.76 ±
1.77 in RP+ ones, average 305-d milk yield during the previous lactation was 6927 ± 1275 kg vs. 6771 ± 1338 kg
and average gestation length 279.3 ± 4.7 days vs. 277.8 ± 7.0 days (variables not significant). Three variables
differed significantly between groups from univariate analysis : glucose concentration (62.1 ± 7.1 mg/100m1 in
the RP- group vs. 59.6 ± 7.6 m9/100m1 in the RP+ one, p<0.05), circulating monocyte count (285.5 ± 188.2 per
mm3 vs. 196.6 ± 138.1 per mm , p<0.01) and red blood cell count (6.07 ± 0.77 10 6 per mm3 vs. 6.40 ± 0.78 106
per mm 3 , p<0.05. In the final logistic regression model adjusted for the effect of herd (Table I) antepartal high red
cell (p=0.02) and low monocyte counts (p=0.001) were associated with RP occurrence while third calving
(P=0.04) involved a lower RP risk.
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Table I
Final logistic regression model for estimating RP occurrence in the cow.

Variable Coefficient Odd ratio (OR) OR95%Cl
Parity

2 1.0
3 - 1.344 0.3 0.07-0.9
4 0.076 1.1 0.3-3.5
5 - 1.470 0.2 0.04-1.2

>5 - 0.258 0.8 0.2-2.5
Calving year

1 - 1.0 -
2 0.040 1.0 0.3-3.4
3 0.674 2.1 0.6-8.0

Calving season
Winter 1.0
Spring 0.846 2.3 0.8-7.1
Summer - 0.268 0.8 0.2-3.3
Autumn 0.719 2.1 0.6-7.5

Calf at birth
Alive 1.0
Dead 1.107 3.0 0.4-24.6

Red blood cells (106/mm3)
<6 1.0

6-7 - 0.182 0.8 0.3-2.5
>7 1.970 7.2 1.4-36.1*

Blood monocytes (/mm3)
<180 - 1.0
180-280 - 0.813 0.4 0.2-1.3
>280 - 2.616 0.07 0.02-0.3

*p=<0.05 ; **p=<0.01 ; effect of herd was adjusted for in all analyses, but the results are not shown.

DISCUSSION
In the study population, RP incidence (19.7%) is higher than in EEPB general survey (10.1%) (Chassagne et al,
1996) due to exclusion of first lactating animals (8.2% RP in EEPB) and cows from herds without any RP case.
The lower risk at third calving is in accord with a study in which twins and herd effects were controlled
(Markusfeld, 1986) and RP risk increased with parity except for tripara. Relationships between placenta
hormones and milk secretion (Delouis, 1984) maximum in lactation 3 (Keown et al., 1986) could involve a lower
RP risk in tripara via progesterone (Chew et al., 1977).
Monocyte and red cell counts could be connected with RP via a high dietary n-3/n-6 polyunsaturated fatty acid
(PUFA) ratio (Barnouin and Chassagne, 1991 ; Chassagne and Barnouin, 1992). An unbalanced ratio would
involve reductions in synthesis of cyclooxygenase products (particularly PgF2alpha) , impair uterine contractions,
vascular tone and platelet aggregation and lead to RP (Oliw et al., 1983). Lipid composition of the red cell
membrane is a good indicator of dietary intake of PUFAs (Brown and Roberts, 1992). An increased membrane
content of n-3 PUFAs causes changes in its viscoelasticity, fluidity (Hayam et al., 1993 ; Bellary et al., 1994),
aggregation behaviour (Hessel et al., 1990), lysis and haemolytic process (Van den Berg et al., 1991) mainly
stress oxidative-dependent (Caprari et al, 1995). A high red cell count before calving would be an indicator of
high intakes of n-3 PUFAs and increase the RP risk via low PgF2alpha at calving in subsequent RP cows. A
decrease in blood monocyte counts of cows with a subsequent RP was observed from 10 days before calving to
parturition, while it increased in control females (Cai et al., 1994). A reduced leucocytic activity against the
chemotactic stimulus of cotyledons was observed in the last week before calving in RP cows and RP occurred in
100 per cent of cases in the absence of leucocytic activity against the cotyledons (Gunnink, 1984). Few other
studies concern the bovine mononuclear cell, but monocytes could play a key role in hemolytic reactions
(Davenport et al., 1994) and production of prostaglandins and thromboxanes (Pastoret et al., 1990). A diet rich in
n-3 PUFAs decreases the release of arachidonic acid from monocytes and monocyte inflammatory activity
(Fisher et al., 1990). Fatty acid balance plays a central role in the activation (Osterud and Hansen, 1989) and
proliferation of monocytes (Molvig et al., 1991 ), which are major cellular components in the uterus and placenta
throughout pregnancy (Takahashi et al., 1991).
Finally a decreased circulating number of monocytes could be related to an impairment of monocyte functions via
PUFAs balance and explain high erythrocyte counts in RP females. But such an hypothesis is partially derived
from studies concerning the human and the rat. Consequently further experimental studies should be conducted
specifically in the dairy cow to precise PUFAs metabolic conditions leading to abnormal calving and subsequent
RP occurrence.
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