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Effects of F-strain Mycoplasma gallisepticum inoculation at twelve weeks of age on the blood characteristics of commercial egg laying hens1,2
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INTRODUCTION

The differential leukocyte counts of birds after exposure to Mycoplasma species have been described (Kerr and Olson, 1970; Branton et al., 1997), but further characterization of the blood from birds infected with Mycoplasma gallisepticum (MG) is lacking in the literature. Estrogen release and the onset of egg production in laying hens drastically increases liver metabolism (Lorentz et al., 1938; Hillyard et al., 1956) and its production of neutral lipids (Heald and Badman, 1963), serum triglycerides (ST) and phospholipids (Dashti et al., 1983). Eventually, these components are destined for yolk lipid deposition (Nimpf and Schneider, 1991; Walzern et al., 1999), but colonization of the liver by F-strain MG (FMG) (Sahu and Olson, 1976) may disrupt yolk lipid synthesis and subsequently reduce egg production.

The objective of the current study was to determine possible changes in blood characteristics associated with those in performance of FMG-inoculated hens. Blood characteristics included whole blood hematocrit (HCT), plasma protein (PP), serum cholesterol (SCH), ST, and serum calcium (SCA). Determinations of the effects of FMG on blood components in association with various production characteristics may provide vital information as to the physiological mechanisms behind previously observed alterations in the performance of FMG-infected hens.

MATERIALS AND METHODS

Pullet Housing and Management

In each of two trials, 1,000 day-old pullets of a single genetic strain were obtained from a commercial source that was monitored and certified free of MG and Mycoplasma synoviae (MS) (National Poultry Improvement Plan and Auxiliary Provisions, 1995). Chickens were vaccinated at 10 d of age for infectious bursal disease via the drinking water. At 12 d and again at 4 wk of age, chickens were also vaccinated for Newcastle Disease and infectious bronchitis by the same route. At 5 wk of age, ten randomly selected pullets were bled from the left cutanea ulnea wing vein and tested for antibodies to MG and MS using both serum plate agglutination (SPA) and hemagglutination-inhibition (HI) tests (Yoder, 1975). At the same time, swabs were collected from the choanal cleft (Branton et al., 1984) and placed into tubes containing Frey's broth medium (Frey et al., 1968) supplemented with an additional 0.15 mg thallium acetate and 106 IU penicillin-G/mL. Tubes were incubated at 37℃ for 30 d or until a phenol red indicator reaction occurred in the media. An aliquot of the positive samples was then inoculated onto Frey's-based (Papageorgiou medium) agar and incubated at 37℃. Colonies with morphology suggestive of Mycoplasma species were examined by an agar plate fluorescent antibody method (Baas and Jasper, 1972) that used direct labeling of colonies stained with anti-FMG polyclonal antibodies produced in rabbits and labeled with fluorescein isothiocyanate (Kleven, 1981).

At 12 wk of age, 11 pullets were randomly selected and placed in each of eight (trial 1; total of 88 pullets) or 16 (trial 2; total of 176 pullets) negative pressure fiberglass biological isolation units (1.16 m2). The units were housed in a previously described poultry disease isolation facility (Branton and Simmons, 1992). All birds were beak trimmed upon placement in the isolation units at 12 wk. In each trial, half of the total number of isolation units contained FMG-free control birds, whereas the other half contained FMG-inoculated birds. Four replicate units per treatment were in trial 1, and eight replicate units per treatment were in trial 2. Beginning at 18 wk of age, the artificial lighting schedule was increased 15 min/d until a 16 h 15 min L:7 h 45 min D daily cycle was achieved. Chickens were maintained on that schedule through the remainder of each trial.

FMG Inoculation

In each trial, pullets treated with FMG were inoculated via eye drop in the right eye at 12 wk of age with 0.04 mL of a 24-h broth culture of high-passage FMG (99th passage above the unknown passage level) provided by S. H. Kleven.4 Inoculum titers were 5.0 x 106 and 1.0 x 105 cfu/mL in Trials 1 and 2, respectively. Similarly, pullets designated as controls were sham-inoculated via eye drop in the right eye at 12 wk of age with 0.04 mL of sterile Frey's broth medium.

Mycoplasma Detection

In each trial at 20 wk and again at 54 wk in trial 1 and 58 wk of age in trial 2, one randomly selected hen from each of four FMG-free control and FMG-treated isolation units was bled and swabbed. Each of these samples was tested for the presence of Mycoplasma species as previously described for pullets.

RESULTS

In both trials, all initial mycoplasmal cultures as well as SPA and HI test results obtained from 5-wk-old pullets were negative for MG and MS. Control serum samples obtained at 20 wk of age in each trial and also at 54 wk (trial 1) and 58 wk (trial 2) were SPA and HI negative for MG, while the same tests were positive for MG in the FMG-inoculated hens. Hens were considered FMG-free when they exhibited no detectable HI titers. All FMG-inoculated hens had HI titers > or = 1:80. Similarly, agar plate fluorescent antibody culture results for swabs obtained at 20 wk of age in each trial and also at 54 wk (trial 1) and 58 wk (trial 2) were negative for Mycoplasma species growth for four out of four FMG-free hens tested, while growth was evident for four out of four FMG-inoculated hens tested.

In each trial, there were significant (P < or = 0.05) age by FMG treatment interactions for HCT (Table 1). In comparison to FMG-free birds, inoculation with FMG resulted in an increase in the percentage of packed blood cells at 20 wk in both trials. In trial 1, there were significant (P < or = 0.05) age by FMG treatment interactions for both ST (Table 2) and PP (Table 3). Results from trial 1 indicated significant increases in ST and PP at 22 wk of age, followed by a significant decrease in ST at 54 wk and a significant decrease in PP at 52 wk in FMG-inoculated birds. There were no significant FMG treatment main effects or age by FMG treatment interactions for ST or PP in trial 2 or for SCH or SCA in either trial.

In trial 2, significant (P < or = 0.0001) main effects due to layer age were observed for ST and PP. Also, in both trials, significant (P < or = 0.0001) main effects due to layer age were observed for SCH and SCA. In the interest of brevity, tabular data of ST and PP at each age in trial 2, and SCH and SCA at each age in both trials are not presented. In trial 2, ST and PP, respectively, were 35.8 mg/dL and 4.54 g/dL at 16 wk (initiation of study), 2,044 mg/dL and 4.09 g/dL at 28 wk, and 1,895 mg/dL and 4.96 g/dL at 58 wk (trial termination). In trial 1, SCH and SCA, respectively, were 116 and 11.2 mg/dL at 16 wk (initiation of study), 172 and 39.0 mg/dL at 28 wk, and 161 and 30.8 mg/dL at 54 wk (trial termination). In trial 2, SCH and SCA, respectively, were 114 and 10.7 mg/dL at 16 wk, 139 and 20.7 mg/dL at 28 wk, and 104 and 20.0 mg/dL at 58 wk. Levels of ST, PP, SCH, and SCA across treatment were most notably higher at 28 and 54 wk in trial 1 when compared with 28 and 58 wk, respectively, in trial 2. Higher blood levels of these particular parameters in trial 1 were associated with higher levels of egg production. As reported by Burnham et al. (2002a) for these same flocks, egg production at wk 28 and 54 in trial 1 was 95 and 63%, respectively, whereas at wk 28 and 58 in trial 2, egg production was 82 and 58%, respectively.
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