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Summary: The purpose of this study was to determine which,
if any, of five medicated early weaning (MEW) methods would
prevent the transmission of various pathogens from dams to pigs.
All animals in the study were taken from a source herd from which
numerous pathogens were identified directly or by serologic tests.
We randomly assigned 60 pregnant dams to one of six groups:
dams in groups | and 2 received multiple vaccines 5 and 3 weeks
prefarrowing, dams in groups 3, 5, and é received the conven-
tional vaccines used by the farm 5 and 3 weeks prefarrowing, and
dams in group 4 received the conventional on-farm vaccines 5
and 3 weeks prefarrowing plus oral medication | week prefar-
rowing and | week postfarrowing. Their offspring were randomly
assigned to one of three subgroups: a subgroup (10 pigs) that
was weaned at 7 days old, a subgroup (10 pigs) that was weaned
at 14 days old, and a subgroup (10 pigs) that was weaned at
21 days old. All pigs were processed (i.e., received IM injections
of iron dextran and procaine penicillin G, tails and canine teeth
were clipped, and males were castrated) within 24 hours of birth.
Each subgroup included one pig from each of the 10 dams ran-
domized to that group.All pigs but those in group 6 were housed
in isolation facilities. Pigs in group | and group 3 received mul-
tiple medications before and after weaning. Pigs in group 4 re-
ceived oral medications before and after weaning. Pigs in group

2,5, and 6 were not medicated.We formed three additional sub-
groups of barrows, two from each of the litters in groups I, 4,
and 5.These retained barrows were weaned at 7 days and placed
in isolation for further testing. Except for group 6 pigs and the
retained barrow subgroups, all pigs were euthanized and necrop-
sied after 10 days in isolation rooms. Pigs from group é were
necropsied 3 rather than 10 days after weaning. Whatever the
treatment or age at weaning, Streptococcus suis was isolated
from pigs in all groups. Haemophilus parasuis was not detected
in the respiratory tracts of pigs in group | weaned at 7 and 14
days and pigs in group 3 weaned at 7 and 21 days. Bordetella
bronchiseptica, a nontoxigenic Pasteurella multocida, and My-
coplasma hyopneumoniae were detected in the respiratory sys-
tem of one pig, each from a different treatment and age group.
Pseudorabies virus was not detected. Porcine reproductive and res-
piratory syndrome virus was isolated from serum of the barrows
or the barrows had seroconverted in 2 of 3 groups at 42 or 64
days. In pigs subjected to medicated early weaning procedures a
majority of pathogens were not transmitted. Isolating pigs was as
effective (except for H. parasuis) as medication and vaccination
protocols in controlling the transmission of pathogens we investi-
gated.

eveloping high-health-status pigs has been important

to the swine industry for many years. In the 1950s, the

specific-pathogen-free (SPF) program was developed
in an effort to reduce the spread of infectious agents within
and among herds, and to enable owners to sell pigs at a pre-
mium.! Because of the initial expense, the uncertain benefit:.cost
ratio, and the possible cost of repopulation if herds became
reinfected, producers have been slow to implement high-health-
status programs until the results of more recent research on
medicated early weaning (MEW);? Isowean™ methods,} and all-
in/all-out rearing* became available.

MEW programs combine various vaccines and medications for
dams and pigs, wean pigs early, and segregate pigs of various
ages during rearing. These programs have been used to com-
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mingle multi-source pigs for genetic evaluation® and to develop
high-health-status pigs.

MEW protocols such as those devised by Alexander,> Meszaros
et al.® Connor,” and Wiseman® are relatively expensive; however,
medication (one of the more costly components) may not be
essential to eliminate many pathogens from the herd (Table 1,
page 8). For example, Clark et al.* demonstrated that clinical
signs of enzootic pneumonia can be prevented by segregating
pigs by age without early weaning or medication. Nonetheless,
the swine industry has no irrefutable scientific evidence that
vaccinating dams, early weaning, medicating, and age segrega-
tion are all required to eliminate certain pathogens. It is not
known whether any one of these procedures alone or in dif-
ferent pairs will produce the same results as those reported.>5¢
The objective of this study was to determine whether various
MEW procedures would result in progeny free from the patho-
gens we identified in the source herd.
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Methods
Pigs

Pigs were taken from a 1200-sow commer-

cial herd in which the pathogens listed in Treatments Byttt Tadovs
Table 1 (page 8) had been identified in di- Group Dams | Pigs Subgroups| 7 [0 14 |732| 24 Y Il 4 64
agnostic samples collected in the preceding .
year. Although Escherichia coli diarrhea I 10giles | W . N
was a persistent problem, enteric organisms 10 gilts a4 N
were not considered in this study. Within 10 pigs : w N
24 hours of birth, all pigs were processed as 20 barrows | w _ B B
was standard for this herd: - e s s S S R s
10 pigs | W N
e pigs were injected intramuscularly (IM) 2 O 10 pigs w N
with 1 mL (200 mg) of iron dextran and 10 pigs wW N
1 mL of procaine penicillin G; : -
o tails and canine teeth were clipped; and 3 O 10 pigs | W N
o males were castrated. 10 pigs w N
Housing 10 pigs w N
Dams all occupied the same gestation room, 4 10giles | W ' N T
but were assigned to farrowing rooms by @ @ Y Y B B
treatment group. After weaning, pigs were Sl e i
housed in L-shaped isolation rooms with 5 — IOIg;Its’ i i i
floor areas of 9 m® The concrete floors O O 10 pigs w N
sloped towards corner drains. Water was 10 pigs vy N
provided by nipple waterers except for N Y Y B B
group 4 in which bottle waterers were used S S e
to provide water medication. Room tempera- 6 - 0pigs| W N
tures were thermostatically controlled, and O O 10 pigs "W N
rooms were ventilated with positive pres- 10 pigs W N
sure at 12 air changes per hour. We provided : 3
heat lamps for the first 5-7 days in isola- P AR W Weaned
tion and initial room temperatures were O “Basic” treatment N Necropsied

maintained at 34°C. Thereafter, tempera-

® “Basic-plus” treatment

B Bled and weighed

tures were reduced by 2°C each week. Pigs
were fed on the floor ad libitum throughout the experiment.

Experimental Design

We randomly allocated 60 dams into one of six treatment groups
(10 dams per group) at 11 weeks of gestation (Figure 1). From
their progeny, we selected a total of 220 gilts and/or barrows
that were close to the median weight of each litter to use in
the trial. Three pigs from each of the 10 dams in a group were
randomly allocated to one of three subgroups:

e one subgroup weaned at 7 +1 days old;
e one subgroup weaned at 14 +1 days old; and
o one subgroup weaned at 21 +1 days old (Figure 1).

Each subgroup was assigned to its own separate isolation room
for additional treatment at weaning (Figure 1). Thus, each pig
placed in a treatment subgroup represented a litter that could
have come from any dam, depending upon the original random-
ization. In this way, we were able to randomize pigs into both
dam and pig treatment groups to statistically test for effect of
MEW treatment on the survival of pathogenic organisms.

In addition, we selected 20 barrows from dams in each of groups
1,4, and 5 (Figure 1), all of which we weaned at 7 days old. These
additional 60 barrows remained in their respective isolation
rooms until they were 64 days old. The barrows’ weights at
weaning and at 64 days of age were recorded to indicate any
major effect of the treatments on weight gain. However, because
of the weakness of randomization procedures for any measures
other than organism isolation, this growth data is for observa-
tional purposes only.

Treatments

Dams

Dam “full” treatment: We administered the following vaccines
at 5 and 3 weeks prefarrowing to sows in treatment groups 1
and 2 (Figure 1):

 rotavirus and transmissible gastroenteritis — modified
live virus vaccine (MLV); E coli bacterin-toxoid; Clo-
stridium perfringens type C toxoid (ScourShield™
SmithKline Beecham);

e parvovirus — killed-virus vaccine (KV); pseudorabies
virus - MLV; Five Leptospira serovars as bacterins;
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Erysipelothrix rhusiopathiae bacterin (FarrowSure PRV
SmithKline Beecham);

Mycoplasma hyopneumoniae (RespiSure™ SmithKline
Beecham);

Actinobacillus pleuropneumoniae bacterin (serotypes
1,5,7) (Pneumosuis® I1I, SmithKline Beecham);
Bordetella bronchiseptica bacterin-toxoid; Pasteurella
multocida A and D toxigenic strains bacterin-toxoid
(Toxivac® AD, NOBL Labs);

autogenous Streptococcus suis bacterin (types 2,4,7),
Haemophilus parasuis bacterin (NOBL Labs).

Dam “basic” treatment: We vaccinated dams in treatment
groups 3, 5, and 6 with vaccines routine to this farm at 5 and 3
weeks prefarrowing:

e E coli bacterin (LitterGuard® SmithKline Beecham);
o rotavirus-MLV (ProSystem 2® Ambico Labs);
o pseudorabies virus-MLV (PR-Vac® SmithKline Beecham).

Dam “basic-plus” treatment: Dams in treatment group 4 re-
ceived the routine “basic” treatment vaccinations (described

above). In addition, we top-dressed chlortetracycline (Aureo-
mycin® feed additive antibiotic, Cyanamid; 22 g per kg of prod-
uct) on feed to provide 2 g per dam per day for 1 week before
and 1 week after farrowing.

Pigs
Pig “full” treatment: Pigs in all subgroups in treatment groups
1 and 3 received the following medications:

e 200 mg oxytetracycline (LA-200%, Pfizer) IM at 1, 5, 8, 11, 15,
and 18 days of age, or until they were removed from the
farm,;

e 25 mg lincomycin (Lincocin® Upjohn) IM for 3 days prior
to weaning (administered by on-farm staff);

» 300 mg per kg ivermectin (Ivomec®, Merck) and IM with
227 mg enrofloxacin (Baytril®, Mobay) at weaning (given
subcutaneously by us); and

o Tiamulin (Denagard®, Fermenta) at 180 ppm in drinking
water for 7 consecutive days after weaning.

Pig “basic” treatment: Pigs in all subgroups in treatment
groups 2, 5, and 6 received no further treatments beyond
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