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Does Dam Parity Affect Progeny Health Status? 

I Preliminary data indicate that progeny health status may improve with increasing parity. I 
Thomas E. Burkey 

Phillip S. Miller 
Rodger K. Johnson 

Duane E. Reese 
Roman   ore no' 

Summary 

A prelinzinary experiment was 
conducted to investigate the health sta- 
tus ofprogeny derived from different 
parities; health status was characterized 
by evaluating the ability of Pl and P3 
dams to prodt~ce and passively transfer 
immunoglobt~lins (IgA and IgG) to 
their progeny. A t  parturition, circulat- 
ing concentrations of IgA and IgG were 
greater (P < 0.01 ) in P3 dams compared 
to P1 dams. As expected, during lacta- 
tion, concentmtions of IgA and IgG were 
greater (P < 0.002) in  colostrum com- 
pared to milk (mid-  and late-lactation). 
No parity differences were observed 
in  immunoglobulin concentrations in  
colostrunz or milk obtained fjOm P1 
and P3 dams. However, when immuno- 
globulins were quantified in  the progeny 
of Pl and P3 dams a parity x t ime 
interaction was observed for circulating 
IgG (P < 0.03) and a trend for a par- 
ity x tinze interaction was observed for 
IgA (P = 0.06). bVitlzin a tinze point (d),  
serum IgG was greater (P < 0.001) in  
P3 progeny compared to P1 progeny for 
each time point measured. These results 
suggest that health status, as indicated 
by circulating intnlunoglobulin con- 
centration, in  neonatal pigs, may be 
affected by d a m  parity. 

tion systems have been implemented 
in order to maximize the benefit of 
passive immunity to: decrease disease 
agent transmission, allow for special- 
ized labor in each phase of production, 
simplify the logistics of production, 
maximize reproductive performance 
and, ultimately, optimize pig (pork) 
production. Anecdotal data (sum- 
marized in Table 1) suggest that P 1 
progeny experience reduced weaning 
weights, decreased nursery and finish- 
ing average daily gain (ADG) and 
greater mortality in the nursery and in 
finishing. It is generally accepted that 
differences observed among parities 
are a direct result of P 1 progeny having 
a reduced health status compared with 
progeny from mature sows. Health 
status and differences in health status 
among parity are affected by complex 
biological factors. For example, health 
status may be affected by, but not 
limited to, exposure and susceptibil- 
ity to pathogens, animal stress, and 
passive transfer of immunity from the 
dam to the neonate. However, the idea 
that differences exist in health status 
among progeny from different dam 
parities is not fully elucidated. Peer- 
reviewed, hypothesis-driven research 
has not been conducted to support or 
refute this idea. Therefore, the objec- 
tive of this experiment was to begin to 
provide baseline information that will 
contribute to a greater understanding 
of parity health differences by evaluat- 
ing the production and passive transfer 
of immunoglobulins (IgA and IgG) 
from dams of increasing parity to their 
progeny. 

Introduction 
Materials and Methods 

Modern production systems have 
driven the need for novel techniques 
designed to optimize reproductive 
and growth performance. Segregated, 
all-in all-out and multisite produc- 

Experinlental design 

The experimental protocol 
was reviewed and approved by the 
Institutional Animal Care and Use 

Coininittee of the University of 
Nebraska-Lincoli~ (LTNL). Darns 
(Large ll'hite x Landrace) iilcluded in 
this study were part of ail oilgoiilg sow 
longevity experiment currently being 
coilducted at the UNL S~viile Unit. 
Sows (Parity 3, P3; 11 = 5) iilcluded i n  
this experiinent farro~ved 011 Sept. 26, 
2006, and gilts (Parity 1, P l ;  11 = 4) 
selected for ii~clusioil ill this experi- 
rneilt farrowed on  Oct. 30, 2006. Fol- 
lowing parturition, four to five piglets 
froin each dain i n  = 20 total progeny 
froin each parity P3 and P I )  were 
raildoinly selected for iilclusioil in  the 
analyses described below. 

To begin to ascertain the health 
status of progeny derived from dif- 
ferent parities, three parameters were 
evaluated: 1) Circulatiilg coi~centra- 
tioils of IgAi and IgG ill P1 and P3 
darns; 2)  Coilce~ltratioils of IgA and 
IgG during lactatioil ill colostruin 
and mid- and late-lactatioi~ milk; 
and 3) Circulating coilceiltratioils of 
IgA and IgG in P 1 and P3 progeny. 
l l l o l e  blood was collected via iugular 
venipuncture from each dain 24 hours 
pre-farrowing and from dain prog- 
eny at 0, 8, 15, 20 i~veailiilg), 29, and 
37 days post-farro~viilg. Seruin Tvas 
harvested by centrifugatioi~ (20 inin 
at 1,500 x g), diluted 11:100,000) and 
used to quailtify co~lceiltratioils of IgA 
and IgG via s~~~ine-specif ic  enzyme- 
linked iininuilosorbeilt assays IELISA; 
Bethyl Labs Inc., Moiltogoinery Tex.). 
Colostruin (obtained ~ v i t h i i ~  12 hours 
of p a r t ~ ~ r i t i o n ) ,  mid-lactatioi~ 17 days 
post-farrowing), and late-lactation 
(20 days post-fal.ron-ing) inilk T V ~ S  

expressed from each functioilal teat 
i n  sterile flasks and frozen (-20°C) for 
subsequeilt analyses. For mid- and 
late-lactation inilk collectioi~, o q t o c i n  

(Coil ti11 i i c d  oil i ~ c ~ s t  pizgc,) 
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(40 USP i.m.) was administered to fa- 
cilitate milk collection. Colostrum and 
milk samples were diluted (1:50,000) 
and quantified by ELISA as described 
above. Results reported for each ELISA 
included values adjusted according 
to the dilution factors used for each 
respective sample. 

Statistical arialyses 

The MIXED procedure of SAS 
was used to analyze the progeny serum 
and lactation data as completely ran- 
dom designs with repeated measures 
over time on each experimental unit. 
The model included terms for the fixed 
effects of parity and time and their 
interaction. Comparisons between 
parity and time were made only when 
a significant (P < 0.05 unless noted 
otherwise) F-test for the main effect 
or interaction was detected using the 
least significant difference procedure. 
All means presented are least squares 
means. 

Results and Discussion 

The concentration of IgA and IgG 
in serum obtained from P1 and P3 
females 24 hours prior to parturition 
are depicted in Figure 1. The values 
obtained for both IgA and IgG are 
within normal ranges (0.5 to 5.0 and 
17.0 to 29.0 mg/mL for IgA and IgG, 
respectively). However, P3 females 
had greater concentrations of both 
IgA and IgG compared to P 1 females 
(P < 0.01 and P < 0.004, respectively 
for IgA and IgG). One explanation 
for this phenomena may be that P1 
gilts have greater levels of stress near 
the time of parturition. It has been 
documented that gilts have a greater 
stress load (evidenced by increased 
concentrations of cortisol) during par- 
turition and it is known that cortisol 
is immunosuppressive and may act to 
dampen the immune response (and 
possibly decrease the production of 
immunoglobulins during and shortly 
after parturition). 

Even though clear differences 
exist in circulating concentrations of 
immunoglobulins between P1 and P3 

Table 1. Comparison of Parity 1 (PI) and Parity 2 (P2) progeny in commercial nursery and finish- 
ing barns. 

Parameter P1 P r o g ? ~ ~ y  P2 Frogmy P1 Pr<)g?~ly P2 P r o g ? ~ ~ y  

Nursery 
Weaning wt, lb 12.1 13.0 11.7 12.6 
ADG, lb 0.92 0.9.7 0.91 0.96 
Mortality, % 3.2 2.6 3.2 2.6 

Finishing 
ADG, lb 1.99 2.01 1.62 1.69 
Mortality, % 4.8 4.8 4.3 3.0 

aAverages calculated from 242,406 and 677,661 P1 and P2 progeny, respectively 
b~otal  number of progeny were not included. 

Parity 1 P a ~ i t r i  

Figure 1. Circulating concentrations of IgG (top panel) and IgA (bottom panel) in gilts (Parityl) 
and sows (Parity 3). Immunoglobulin concentrations were evaluated in serum obtained 
within 24 hours pre-farrowing. Each bar represents the least squares mean (i SER.1) of 3 
observations. 

females at the time of parturition, this 
trend did not continue when IgA and 
IgG c o ~ ~ c e ~ ~ t r a t i o ~ ~ s  were evaluated in 
colostrum and milk samples obtained 
from the same females (Figure 2). All 
immunoglobulin concentrations for 
colostrum (9.5 to 10.0 and 30.0 to 70.0 
mg/mL for IgA and IgG, respectively) 

and inilk 13.0 to 7.0 and 1.0 to 3.0 ingl 
mL for IgA and IgG, respectively) were 
uithiil  ilorinal iailges. As expected, 
IgA and IgG coilceiltratioils observed 
i n  colostruin sainples obtained within 
12 hours of parturitioil were greater 
(1' < 0.0002) than IgA and IgG coil- 
ceiltratioils observed 111 inilk sainples 
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Figure 2. The concentration of IgG (top panel) and IgA (bottom panel) in colostrum and milk 
(mid- and late-lactation) obtained from gilts (Parityl) and sows (Parity 3) following par- 
turition. Each bar represents the least squares mean (+ SEM) of 5 observations. 
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Figure 3. Circulating concentrations of IgG (top panel) and IgA (bottom panel) in serum obtained 
from the progeny of gilts (Parityl) and sows (Parity 3). Immunoglobulin concentrations 
were evaluated in serum obtained at 0,8,15,20,29 and 37 days post-farrowing. Each bar 
represents the least squares mean (+ SEM) of 20 observations. Within a timepoint, (*) 
denote differences between parities (P < 0.05). 

P a r i t y  3 
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obtained at mid- or late-lactation. 
Although differences exist in  iinmuno- 
globuliil coilceiltratioils in  the seruin 
of these same females, it was soine- 
what surprising that 110 differences in  
colostrui~l or inilk i i ~ ~ i ~ ~ ~ ~ i ~ o g l o b ~ ~ l i i ~  
coilceiltratioils were observed during 
lactation. 

Figure 3 depicts circulatiilg IgA 
and IgG coilceiltratioils in  P1 and 
P3 progeny at several tiinepoiilts 
follo~\iilg parturition. A parity x time 
iilteractioil was observed for IgG 
ilJ < 0.03) and there Tvas a trend for a 
parity x time iilteractioil for IgA 
iP = 0.06). The progeny of P3 feinales 
had greater ilJ < 0.05) concei~trat ioi~s 
of IgG coinpared to the progeny of P 1 
feinales at every tirnepoiilt evaluated 
and, although not  statistically signifi- 
cant, a similar nuinerical trend Tvas 
observed for IgA. Progeny iinmuno- 
globuliil coilceiltratioils from birth to  
about 2 weeks of age are allnost solely 
attributed to  passive transfer froin the 
darn. 

In the current experiment, 
i i n i n u i ~ o g l o b u l i ~ ~  coilcentratioils were 
evaluated to begin to  assess the effects 
of dain parity o n  progeny health sta- 
tus. The passive transfer of iininuility 
via i ininui~oglobuli i~s  is of utmost iin- 
portance iin young pigs because there is 
n o  trailsplaceiltal transfer of iinmuno- 
globuliils in  utero. Therefore, ileoilatal 
pigs rely on  passive transfer of iinmu- 
lloglobulii~s via colostruins and inilk 
until they call synthesize their o ~ v i ~  
iininuiloglobulills begiililiilg froin 2 
to 5 weeks of age. Clearly, it ~vould  be 
advantageous for P3 progeny to have 
greater coilceiltratioils of circulatiilg 
i in inu i~oglobul i~~s  (as observed in the 
current study, Figure 3) coinpared to 
lower coilceiltratio~ls observed in P 1 
progeny. This advantage inay improve 
the overall health status of the ailiinal 
by  iilcreasiilg iininuile protection 
against ei1r7iroi1lne11tal antigens. 

The health status of an orgailism 
is related to  coinplex physiological, 
biological and enviroilinental inter- 
actions. According to our observations, 
the parity differences i n  circulatiilg 
i i n i n u i ~ o g l o b u l i ~ ~ s  betxveei~ P1 and 
P3 progeny inay not  be attributed to  

T 

1 
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a similar trend in immunoglobulin 
concentrations in colostrum/milk via 
passive transfer. It is unclear why P3 
progeny have greater concentrations 
of circulating immunoglobulins. 
One explanation is that P3 sows may 
simply provide a greater volume of 
colostrum/milk to their offspring 
carrying a greater volume of immuno- 
globulins. Another explanation is that 
P3 progeny may have greater expres- 
sion of immunoglobulin receptors 

on intestinal epithelial cells allowing 
greater immunoglobulin absorption. 

Conclusions 

new strategies to  improve productioil 
efficiency. 

This preliminary experilllent 
suggests that dam parity may influ- 
ence progeny health status. Addi- 
tional research in this area will help 
elucidate the effects of dam parity on 
progeny health status and may also 
provide insight towards developing 
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Key Points From the 48th Annual George A. Young 
Swine Health and Management Conference, 

August 16,2007 

Bruce W. ~rodersen' 

Summary 

The conference focused o n  biosecu- 
rity wi th  particular attention to porcine 
reproductive and respiratory syndrome 
virus (PRRSV) and porcine circovirus 
type 2 (PCV2). Speakers included fac- 
ulty from the University of Minnesota, 
Iowa State University, and Kansas State 
University and veterinary practitioners 

f iom Iowa and ibfinnesota. Many  of the 
topics focused o n  details relating to on- 
farm and o f - farm I7iosecurity measures. 
Economic impacts of PRRSV and PCV2 
infections were disc~lssed i n  terms of spe- 
cific case reports. 

Dr. Tom Gillespe - PCVAD: 
When immunology goes wrong, life 
on the farm becomes very expensive 

Dr. Gillespie spoke about porcine 
circovirus associated disease (PCVAD). 
Porcine circovirus type 2 (PCV2) is 
necessary for PCVAD but is not the 
only risk factor. Clinical expression in a 
herd often lasts up to two years. Circo- 
virus may have been around since 1991 
and there is serologic evidence that 
suggests PCV2 has existed since 1969. 
Clinically, disease due to PCV2 was first 
recognized in Canada. What has al- 

lowed this virus to be a major pathogen 
in such a short time is not really known. 
Porcine reproductive and respiratory 
syndrome (PRRS) virus exacerbates 
PCV2 infection. Some serotypes ap- 
pear to be more virulent than others. 

Clinically, there is respiratory 
disease without much coughing and 
porcine dermatitis nephropathy syn- 
drome. Occasional diarrhea, mum- 
mies with myocarditis, and doubled 
mortality rate are all part of case defi- 
nition. Vaccination appears to reduce 
reproductive losses. 

Costs of PCV2 infection 

In one case, mortality increased 
three standard deviations above nor- 
mal (from 1.6 to 4.85%) in 11 - 16 
week-old pigs infected with PCV2. 
Pigs exhibited classic lesions and clini- 
cal signs of PCVAD and increased cull- 
ing rate. Feed efficiency and average 
daily gain decreased. Total cost per pig 
was about $6.60 plus lost opportunity 
costs and increased fixed costs. 

Transmission 

PCVAD is transmitted from fecal 
to oral even in non-clinical pigs. There 
can be more than one strain present at 
the same time. Maternal antibody pro- 
vides variable protection. Pigs can be 
congenitally infected. Semen transmis- 

sion does not appear to be a high risk. 

If there is a vaccine, what is the 
value? Anecdotally, vacciilated finisher 
pigs are heavier pigs and "look" better. 
Alortality dropped from 8.78 to 2.4%, 
average daily gain, feed efficiency and 
carcass leaillless improved ill one trial. 
\'accinated groups perforin inore 
uniformly i n  terms of growth perfor- 
inailce and carcass merit. The role of 
sow vaccinatioi~ is uilcertaii~. 

Dr. Derald Holtkamp -The PRRS 
Risk Assessment Tool for the Breed- 
ing Herd: Practical Applications and 

Lessons Learned 

In 2002, developineilt begail o n  
a tool for the sow herd by Boehriilger 
IngelheiinT" 'who the11 offered it to  
Ainericail Associatioil of S~viile l'eteri- 
ilariails IrWSV) in 2005. Later rWS\' 
and Iowa State University agreed to 
establish a disease risk assessment tool 
and databases of completed PRRS risk 
assessineilts held by LUIS\'. 

A database was built and associa- 
tioils to productioil situatioils were 
made. Hazards defined by the tool 
included: Distance to other farms, aero- 
solized virus, and passing trucks pos- 
sibly leading to a n  adverse outcoine. 

Coilsequeilces of PRRS infec- 
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