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INFLUENCE OF BODY TEMPERATURE AND METABOLIC DISORDERS ON MILK PRODUCTION AND REPRODUCTION IN POSTPARTUM DAIRY CATTLE
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ABSTRACT:  Body temperature (BT) was monitored rectally on 42 primiparous cows and 93 multiparous cows for 7 d postpartum (PP). Relationships between BT and metabolic disorders (MD) on reproductive performance and subsequent milk production (Nov to Feb) in PP cows were determined. Body temperatures were considered increased for primiparous cows if > 39°C and > 39.5°C for multiparous cows.  Daily BT was measured at 0730. Primiparous and multiparous cows with increased BT were orally administered four aspirin boluses and one probiotic supplement. This treatment regime was continued for two consecutive days.  Seventy-six percent of primiparous cows and 29% of multiparous cows had increased BT during the first 7 d PP. Mean increased BT was 39.5° and 39.1(C for primiparous and multiparous cows, respectively.  Increased BT at any time during the first 7 d PP did not affect (P > 0.10) subsequent milk production. Primiparous and multiparous cows with MD had decreased (P = 0.07) Feb milk production (31.5 kg) compared with cattle without MD (35.9 kg).  Pregnancy rates were affected (P = 0.09) by a parity x metabolic disorder interaction. Pregnancy rates at 90 d PP were 0 and 36% for primiparous cows with and without MD, respectively. Twelve percent of multiparous cows with or without MD were pregnant at 90 d postpartum.  Primiparous cows with increased BT on d 1 or 2 PP had recurring increased BT at least once during the next 5 d PP (P = 0.06).  Increased BT did not recur (P > 0.10) in multiparous cows that had increased BT on d 1 or 2 PP.  Increased BT during the first 7 d PP was correlated (P < 0.05) with MD for primiparous cows (r = 0.31) and multiparous cows (r = 0.45).  More primiparous cows had increased BT during the first 7 d PP than multiparous cows. Increased BT was associated with MD, and MD decreased milk production and pregnancy rate in primiparous cows.   
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Introduction

     Physiological changes associated with the transition period (from 3 wk prior thru 3 wk after parturition) are often an unsuccessful experience for the cow. Problems such as loss in BW, due to decreased dry matter intake, and metabolic disorders (MD; i.e., milk fever, retained placenta, diarrhea, ketosis) usually occur during the first two wk postpartum. Compromised immunity at parturition further exacerbates the incidence of MD (Goff and Horst, 1997).   Metabolic disorders are costly to treat and decrease milk production during the time of illness and often for the entire lactation (Rajala-Schultz et al., 1999; Wallace et al., 1996). Improper management of cows during the early postpartum period (PP) will reduce subsequent reproductive performance and decrease optimal milk yield. The veterinarian community currently implements several prophylactic protocols for use with transitional dairy cows. Monitoring daily body temperature (BT) can be a management tool for early detection and diagnosis of these costly disorders occurring in postpartum cows. Treatment of MD with non-antibiotic medications will reduce the economic losses that are associated with antibiotic withdrawal periods.  Objectives of the current study were to determine the relationships between BT and MD on reproductive performance and subsequent milk production in postpartum cows.  Efficacy of a non-antibiotic treatment of cows with increased BT also was determined.

Materials and Methods

     Body temperature was monitored rectally during October and November in 42 primiparous and 93 multiparous Holstein cows for 7 d PP (d 1 thru 7) at BJZ Dairy, a 2200 cow commercial dairy in Mesquite, New Mexico. After milking, all cows were restrained in self-locking head stanchions at 0730 and BT were measured with a digital thermometer (DeltaTRAK®, Valley Vet Supply, Marysville, KS).  Body temperatures were considered increased if > 39˚ C for primiparous cows and > 39.5˚ C for multiparous cows.  All cows with increased BT on d 1 received four aspirin boluses (240 grain/bolus; Valley Vet Supply, Marysville, KS) and one nutritional/probiotic supplement (RumenAider™; Bio-Vet, Blue Mounds, WI).  RumenAider capsules provide vitamins, chelated trace minerals, rumen and intestinal bacteria, yeast, and enzymes. Treatment protocol continued for two d PP if cows continued to experience increased BT. Cows with increased BT on d 3 were administered ceftiofur sodium (2.2 mg/kg; Naxcel®; Pharmacia, Kalamazoo, MI) for the next 5 d.  Treatment protocol is depicted in Figure 1.  Medical (including assistance at parturition), reproductive and milk production records of cows were obtained from November thru February. Pregnancy was determined by rectal palpation at 90 d PP by veterinarian.  Metabolic disorders were defined as cows with retained placenta (fetal membranes retained for > 24 h), enteritis (diarrhea), mastitis and/or milk fever as diagnosed by the dairy herdsman.

     Analyses of variance were performed using the GLM procedure of SAS (SAS Inst. Inc., Cary, NC) to determine the effects of increased BT on monthly milk production and pregnancy rate.  Treatment means were compared using the PDIFF statement of SAS when protected by a significant (P < 0.05) treatment effect.  Chi-square analysis, using the FREQ procedure of SAS, was used to determine the efficacy of treatment on the recurrence of increased BT in all cows. Relationships among increased BT, MD, milk production and pregnancy rate were determined by generating Pearson’s correlation coefficients.

Results and Discussion 

     Seventy-six percent of primiparous cows (32/42) and 29% of multiparous cows (27/93) had increased BT 7 d PP.  Mean increased BT was 39.5° and 39.1° C for primiparous and multiparous cows, respectively.  More primiparous cows had increased BT on d 4 PP, and frequency of cows with increased BT was greatest on d 2 PP for multiparous cows.

     Milk production was affected (P < 0.05) by parity. Primiparous cows averaged (mean ± SE) 21.4 ± 1.5, 25.0 ± 1.7, 32.0 ± 1.4 and 31.0 ± 1.2 kg/d of milk from November thru February, respectively, while milk production for multiparous cows was 41.5 ± 1.1, 44.2 ± 1.2, 44.1 ± 1.3 and 39.2 ± 1.3 kg/d from November thru February, respectively (Figure 2).   Monthly milk production was not affected (P > 0.10) by increased BT at any time (d 1 thru 7) PP.  Overall, mean milk production for both primiparous and multiparous cows with normal BT was 32.3 ± 1.4, 34.8 ± 1.5, 37.8 ± 1.5, and 35.2 ± 1.4 kg/d from November to February.  Cows with increased BT had average milk production of 30.6 ± 1.8, 34.4 ± 1.9, 38.0 ± 1.5, and 34.7 ± 1.3 kg/d from November thru February (Figure 3).                  

     Twenty-nine percent (12/42) and 28% (26/93) of primiparous and multiparous, respectively, were classified as having MD.  Of the 29% of primiparous cows with MD, 69% had retained placenta, 8% enteritis and 23% mastitis.  Metabolic disorders for multiparous cows included 56% retained placenta, 32% enteritis, 8% mastitis and 4% milk fever.  Primiparous and multiparous cows with MD experienced a decrease (P = 0.07) in milk production (31.5  ± 2.0 kg) during the month of February compared to cows without MD (35.9 ± 1.2 kg).  These data agree with Rajala-Schultz et al. (1999) and Østergaard and Gröhn (1999) who found the prevalence of metabolic disorders during the early PP period decreases milk yield during the illness and often for the entire lactation.  Similarly, cows with metabolic disorders had significantly reduced projected 305-d mature equivalent milk yields compared with cows without metabolic disorders (Wallace et al., 1996).  Increased BT during the first 7 d PP was correlated (P < 0.05) with the occurrence of MD for primiparous cows (r = 0.31) and multiparous cows (r = 0.45).   

    Assistance at parturition did not affect (P > 0.10) BT, subsequent milk production or pregnancy rate in primiparous and multiparous cows.             

     Pregnancy rate was affected (P = 0.09) by a parity x metabolic disorder interaction.  Pregnancy rates at 90 d PP in primiparous cows were 0 and 36% with and without MD, respectively.  Twelve percent of multiparous cows with or without MD were pregnant at 90 d PP.  Eicker et al. (1996) reported cows with metabolic disorders (retained placenta, metritis, mastitis) were less likely to conceive.  Furthermore, primiparous cows are more likely to prematurely leave the herd due to metabolic disorders when compared with multiparous cows (Gröhn et al., 1998). 

     Primiparous cows with increased BT on d 1 or 2 PP had recurring (P = 0.06) increased BT at least once during the next 5 d PP indicating the aspirin/probiotic treatment did not prevent chronic increased BT. However, multiparous cows treated for increased BT on d 1 or 2 did not have recurring BT throughout the remaining 5 d PP (P > 0.10). Transitional cows are immunosupressed at parturition (Goff and Horst, 1997).  In the present study, primiparous cows may have been more metabolically stressed at parturition than multiparous cows. Suppression of the immune system at parturition may cause primiparous cows to be less responsive to administration of aspirin/probiotic treatment.

Implications

     More primiparous cows had increased body temperature during the first 7 d postpartum compared with multiparous cows.  Incidence of metabolic disorders was similar for primiparous and multiparous cows, and metabolic disorders decreased milk production in cows.  Similarly, metabolic disorders were detrimental to pregnancy rates in primiparous cows. Monitoring body temperatures of cows postpartum may identify subclinical illnesses and decrease costly treatments of metabolic disorders. However, treatment of primiparous cows with an aspirin/probiotic supplement (non-antibiotic) protocol during the early postpartum period may not prevent the recurrence of increased body temperatures.  Primiparous cows may be more sensitive to postpartum metabolic problems and less responsive to prophylactic treatments.  Further research is necessary to develop a treatment protocol that prevents and/or reduces symptoms of metabolic disorders in all postpartum cows.  
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     Figure 1.  Treatment protocol for monitoring body temperature (rectally) in postpartum primiparous and multiparous dairy cows. 
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     Figure 2.  Least squares means for milk production (kg/d) for primiparous and multiparous cows from November thru February (P < 0.05; MSE = 10.6). 





     Figure 3.  Least squares means for milk production (kg/d) for cows with increased body temperature (BT) or normal BT from November thru February (P > 0.10; MSE = 10.6). 
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