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Management programs for improving the health status of In the nursery, antigen challenged pigs had significantly
pigs have been developed and are being refined. Examples lower growth rates and fecd intakes (Table 4}. Thers were
of these 1echnoiogies include all-in—all-out (AIAQ) pro- no significant differences in feed conversion. The means
duction, off-sitc nurseries, grow-finish units, and medi- for the growth rate, feed intake and foed conversion are
caied early weaning programs. These health management shown in Table 5. The unadjusted means and meens ad-
programa differences in the duration and inten- justed for initial weight of the period have different inter-
sity of individual and combined diseases and an animal’s pretation. From 53-93 days of age, the antigen challznged
immune system response to antigens. In most cases, im- pigs grew more slowly and had lower foed intakes
mune system responses are a reflection of the disease sta- (p<.001). However, when the data are adjusted for differ-
tus. The effects of initial antigen exposure and disease ences in initial weight of each growth phase, the feed in-
effects must be separated and evaluated to make further takes and growth rates are almost identical. The majority
refinaments in commercial production health management of the reduced growth and feed intake in the antigen trested
programs. Two trials have been conducted to evaluate the pigs is cansed by their lighter initial weight. Overafl, whea
impact of immune system activation via antigenic chal- differences in initial weight are accounted for, there are
lenge'on pig growth.

Trial 1: Effect of antigenic
challenges on growth and AR Schinotet _
mmﬁon Tabie 1b: Antigen information

One hundred-forty terminal ¢ross barrows were weaned

and transported to an off-site nursery at [0-14 days of “T’;‘*m Source

age, i.e., segregated early weaned (SEW). Seventy-six of Strepbac® wimugin® (Strep suls bacteris) Oxtord Lab

these barrows served as controls and received no amti- E;?'T::' o (mmm p\cg;ﬂ#xth::nm Grand Lab
genic challenge and were part of a jean growth evaluation colllps sustype 055 85 50 mg/kg in FBS Sigma
trigl. The remaining 64 barrows received cil.lm: moder- & Chemica

ate or more intense level of antigenic challenge. Antigens, 1 -
including a lipopolysaccharide and vaccines (either EcoliLps Siype 55535 S SAPNRE ¥V IS Sy
modified live or killed), were given between 12 and 84 Vo

days of age, at times corresponding 10 expected commer- Toxivac AD {Atrophic Rhinitis, Past mult AcD toxiganic
cial exposure based on antibody titers from 1284 days S m‘;ﬁwgmm

of age (Tables ia and b). Pigs were randomly assigned pr

to nursery pens with B-9 pigs per 4 x 4 ft. pen. The pigs Maxt Vac-Fu (influenzza) Synto-Vet

were fed a series of diets designed to maximize lezn Ve

growth (Table 2). Nursery pigs wers weighed and feed Respisure’ (My ,a‘ hyop ) SmithKine
consumption was recorded at 7 to 10 day intervals. At 52 PrisUPEC” ma.ahw ob' ':' e DA PO Bt

days of age. the pigs were transporied to an open-front Sertypes 1,5,7) Schering Plough

building. Within each treatment group, four pigs werc

Tabla 2: Formulated values (as-fec basls) of crude protein (GP), lysine and parcent addad fat of diets fod

randomly assigned to each 6 x 12 ft. pen. it ] il
In the open-front unit, pigs were weighed and feed con-
sumption was recorded biweekly. Real-time ultrasonic Dist Age, day cP % Lymine  Feed % Fat
measurements, including tenth rib backfat depth and loin Addsd
<ye arca, were taken from spprosimaiely 70 Ib body - e e e o2
weight at biweekly intervais until the day before slaugh- TNurse_ty-Gmr ;g—g fg:g 1§ ?mmx g,g
—— e ransition yiosin .l
Table 1a: Tha sequencs of antigens used for Grower 86-107 18.0 1.00 Tyiosh 4.0
moderate and intense antigenic chaflenges. T 10T madmt 4710 Ry 4.0
*The first uwsery dist contained 8% spray dried i 24% and 5% fish meal, the second
- wﬁmnwwmmmsxfmmwwﬁmrmwm
m‘:’;ﬂicmh;%. diat containad 1.0% spray dried whole biood and 1.0% fish meal.
SAge  Mocerste _ Wore intengs
12 Vi Vi
21 vz v2
28 Vi Vi T
a5 V2 no n:g:rl‘[ﬁcant treatment sffects from 54 days to 2n aver-
42 va age weight of 264 pounds.
;g va :; The mean adjusted backfat thickness and loin eye area
84 s va measurcments are shown in Table 6. Overall, thare are
no significant differences between the antigen trearments

for backfo: thickness. However, the antigen treated pigs
did have substamiisily smaller loin eye arcas at 72 Ib
liveweight. The differences in loin eye ares became
smaller as the pigs become heavier. At 264 1b liveweight
the gntigen challenged pigs had only a 0.17 i difference

ter. The pigs were slaughtered when the pen averaged
approximately 260 1b. Midline carcass backfat, carcass
length, and optical probe measurements were recorded.

Mmsmﬁwwdghufmmemmmﬂgm;mmu in loin eye area.
are shown in Table 3. The antigen troated pigs were e == Z
significantly lighter than the control pigs at 28 days of m probn:;csr:enf !mﬂf?rf:nackfa, T mnxmm;;
age- The maguimde-of Go Weight d;ﬁumnrwweez Carcasses of the contro! pigs tended to have larger loin
the thees treaimenits increased up-to 107.deyn of age an depths (p<.10) and longer carcasses than antigen treated
decreased thereafter. After 107 days of age, the antigen pigs (p<.04)

treated pigs grew faster (p<.05) than the control pigs. at e

2.56, 2.52 and 2.24 Ib mean average daily gain, for the Insulin-like growth factor-1 (IGF-1), a growth factor im-
intense, moderate and control pigs, respectively. The an- portant in regulating growth, was different at 63 days of
tigen chellenged pigs required 5.6 more days to reach 230 age (P<.(05) for the three treatments. Mean concentrations
1b and 3.6 more days to reach the mean cnd weight of 264 were 61.2, 103.0, and 62.1 ng/ml. for control, modersate,

poands. and intense treatments, respectively.
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Evaluaion of the qffects of i system aciiy versus di; on pig growth
Tatle 3: Mean ivewsights and days ic 230 and 264 pounds ivewsignt
Control Modaraw Inenss

Age Il.in EE Mean BE ing SE Prob
12.0 8.8 13 8.8 20 8.6 .20 81
180 11.6 A7 1.2 .28 11.1 26 80
230 143 22 13.0 34 13.4 .34 09
28.0 168 27 15.0 A1 15.2 A1 04
33.0 231 .38 20.6 .59 203 .58 .01
440 37.4 58 34.7 ez 3.7 82 001
54.0 51.6 sl 452 1.10 43,9 1.10 .001
85.0 64.5 1.3 58.7 2.0 51.9 20 001
79 4.1 1.9 82.0 2.9 78.5 29 .oD1
a3 128.0 1.9 112.4 3.0 108.6 3.0 001
107 1821 25 1420 as 138.7 38 001
21 187.0 25 180.4 38 176.0 as 001
135 2273 26 208.8 4.0 204.3 4.0 .001
146 253.0 2.6 2396 4,0 239.2 4.0 .005
Days te 230 b 136.8 B 142.0 1.4 142.4 1.4 001
Days to 284 b 151.8 8 155.6 1.3 156.0 13 .02

Table 4: impact of o challenge on rate and efficiency of growth n nursery pigs

Cantrol Moderate intenae
Mean SE Mean  SE Mean g Prob

Peniod 1 - 12-23 days of age

ADG, bi/day A5 03 a8 04 43 04 04

Feed Intake 564 02 49 04 54 .04 05

D/day

Feed Convemion 1.30 .08 1.28 33 127 13 .68

Perod 2 - 23-44 days of age

ADG, b/day 1.10 04 o8 08 .87 .08 .02

Feed Intaks 1.54 04 1.33 07 1.24 a7 004

b/day

Feed Conversion 1.70 08 1.38 A0 1.42 10 .89

Period 3 - 44-54 days of age

ADG, lb/da 1.39 .0s t.15 .08 1.23 08 .04

Fegd Intake 2.3z 03 1.82 .05 1.93 .05 01

B/day

Feed Conversion 1.68 .10 1.58 A8 - 1.57 a8 22

Table 5: | east for growth rate, feed intake. and feed conversion in finishing

T ey e e

s o g
g oaly peing. b 1 28 83 LIe o4 112 ol oo 1.8 o3 t1ge o4 1B o8 x
Faga im0 80 o7 an 1 40 11 00 480 08 44p 00 Aaw o8 %
"Mhrm. 2as 4 238 & 238 o8 .18 2.40 o4 249 o8 248 [T -
ﬁm %M 238 04 220 00 234 b8 a8 .02 204 o8 240 E I |
Fam ininies, ;3 .:: ;?; :4‘53 ;;_: .;: w 7.88 05 The 0o 7.83 "W ..
. - o o ¥ .
&m“h:_‘*ﬁ. - 34 04 e o8 AN o 18
218 o4 20 o8 211 o8 24 12 04 2% + ar
Fevo wamas B ar3 04 Ba4 o7 & oa 202 abr 5 aes 5 :;: : o7
FueC Commmrpen amn o4 108 o8 300 o2 s i o4 3o% oe Ies -,
Table 6: Least squares for reai-ul onic 1 mets.

Table 7: Least square for the Wants
Control Intanss
Variable Mean SE Mean E Meean E Pr
g percentage 7é.1 .35 74.0 0.44 73.7 0.44 42
Fat depth, in 1.20 0.04 125 0.05 1.21 0.05 81
Muscle depth, in 2.25 0.073 2.7 0.04 2.8 0.04 .09
Optical proba, % lsan 49.7 0.38 48.8 .48 49.2 D.46 .30
MidiineCarcass Maaauremants
Backiat last rb, in. 1.30 0.04 1.38 Q.06 1.31 0.06 52
Baciiat 10th b, in. 1.35 0.04 1.37 0.08 1.38 0.06 82
Cascass length, in. N8 0.13 312 0.22 310 0.22 04
*Adjusted for liveweigit.
Table 8: Ettect of antigen and cof ial health statua on
Evaweight growth, thy weight, and IGF-1 leveis
Troatmant
riable SEW ___ GEW s Antigens Commercial Herd
Livewaight, ib 24 16.8 1T.7 13.2
25 132.7 127.5 983.5
Thymus weight. g 24 18.8 17.8 9.3
[s 205.8 2032 714
IGF-1 ng/mL 24 82.8 96.5 20.1
85 121.7 114.4 s0.5
pg TNFo/mp DNA 85 108 371 a1.e

5 pigs per per age.

Trial 2: Evaluation of antigen
Exposure versus disease
exposure
The second trial utilized three rreatments: (1) conventional
commercial health status pigs managed via continucus
flow; (2) SEW: and (3) SEW with the moderate lm:ldo‘.f
sntigen exposure to produce similar immune system
vation as the c« al herd al. Large thy-
mus glands huwbmpmﬁoulyw:qm
early weaned pigs.! Immune sysiom activation did not
reduce growth rutes, cause thymus atrophy, or lower IGF-
1 levels to the extent of commercial mum expe-
sure 10 disease (Table 8). The increase in lGFo_l levels at
95 days of age is in agreement with me_m higher IGF-
1 levels in medicared early wesned pigs ai 49 days of
age.?

DI -

The sequence of antigens was designed to simulate com-
mercial herd antigen exposure. During the time of anti-
gen challenge, treated pigs in trial one had substantially
lower feed intakes, lower growth rates, and smaller loin
cyc arcas than control pigs-
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When the growth performance of SEW and conventional
weaned-pigs have been compared, the lergest percentage
improvement in growth has been from weating to 7-10
weeks of age. This is likely due to the fact that young
pigs are in an cnergy dependent growth phase, primarily
geining lean (i.c., protein and water) and thus are sensi-
tive to changes in energy or protein intake.?

Although designed 1o reflect commercial herd antigen
exposure, the antigenic challenges 10 SEW pigs in the
rwo triels did not reduce performance level to thoss 0b-
served in commarcial production. Barrows raised in the
source commercial herd via conventional weaning fol-
lowed by all-in—all-out management, averaged 179 days
to 230 Ib with 1.05 in backfat at 245 To livewelght. The
antigen challenges provided in the first trial only accounted
for [3% (5.6/43) of the difference between ihe control
and commercial pigs for days to 230 pounds. Eighty-seven
percent, 37.4 days of the cantrol versus commercial envi-
ronment differences must be accounted for by the com-
bined effects of increased immune system activation via
actual disease, direct discase effects via coll damage, and
release of other response mediators, management, and
ovsrall environmental conditions.

All-in—all-out manegement and mycoplasmal pneumo-

nia vaceination research also indicate that severity and/or
duration of disease causes depressed growth and feed in-
take. In o Purdue study, AIAQ pigs grew faster and more
efficiently than the controls® (P<.01), Average daily gein
and days to 230 for the AIAO was 0.19 Ib more and 11

days less, respectively, than the control group (Table 9).

Ninety-four percent of the control pigs had lung lesions
indicating the presence of pneumonia, with an average of
15.1% of the lung infected. Fifty-two percent of the ATAO
pigs had evidence of lesions with an average of 4.1% of
the fung infected.

Research evatuating isolation-management procedures
also indicate that the level of disease exposure and clini-
cal signs of disease affect growth. Research was conducted
in which pigs weaned at four weeks of age were assigned
to one of three treatments; treatments included isolation
at four weeks of age, isolation at eight weeks of age, and
continuous flow managed grow-finishing barn.” Although
mycoplasma titer levels were similar for the rwo B week
treatments (isolation or disease exposure), the pigs ex-
posed to more substantial disease exposure had substan-
tially increased coughing (8 vs. O pigs of 16 per treat-
ment), lung lesions (16 vs, 0), percent lung involvement
{10.4 vs. 0%) and slower growth (62.6 vs, 67.0 kg at 18
weeks of age),

A trial conducted with a mycoplasmal pneumonia vac-
cine (Respisure, SmithKline Beccham) also indicated that
the duration and/or severity of disease affected pig
growth.6 One hundred-fifty pigs were randomly allocated
to one of three treatments. Treatment onc pigs were in-
jected with B Myceplasma hyopneumoniae vaccine at 7
and 21 days of age; treatment two pigs were vaccinated
at 6 and B weeks of age, and troatment three pigs served
a8 non-vaccinated controls. At two months of age. all pigs
were moved into pens within a continuous-flow, grow-
ing-finishing facility. Twenty-one control pigs, 13 reat-
ment | pigs, and 5 treatment 2 pigs were observed cough-
ing between 2.5 and 5.5 months of age. Pigs in both
vaccinated groups gained 7.7% more than the control pigs.
(P<.05) during the finishing phass, Daye to 230 Ib for
pigs in both vaccinated groups was nine days less than
control pigs. Pigs in both vaccinated groups consumed
more feed (+7.9%) than the control pigs during the
finighing phase,

Meny investigators have used the amount of respiraiofy
diseasc at slaughter 28 the measure to relate to pig pesfor-
mance. Using radiographic studies, it was found that cu-
mulative liferime pnenmonia was significantly correlated
to live weight at 180 days of age (r2=.42} so that every
1% increass in nverage lifetime pneumonia reduced 180
day weights by 3.22 pounds. From farm to farm with 21
10 23 day wesning, many herds may have similar anti-
body levels but have different levels of disease. Stocking
density, cubic fest of air gpace per pig, production system
{continuous flow; all in/all-out) and diceazc interactions
(PRV, PRRS) likely all play a role in increasing the durs-
tion and severity of respiratory dissase.® PRRS in s group
of 90 SEW boars has little effect on growth, The boars
sneezed and reduced feed consumption for 2 to 3 days
and continued to grow rapidly. The boars averaged 142
days to 230 pound live weight.

Enteric diseases can also substantially reducs pig growth.
Intestinal tissue damage can reduce absorption of nujri-
ents for a prolonged period of time. SEW pigs are not
enteric disease {ree pathogenic. E. coli have been found
in 28 and 56 day old SEW pigs without clinical signs of
the disease. Injection of £. cofi LPS has not besn shown
to be a gond model of actual disease as its effect can be
ulmost entirely inhibited by oral aspirin or injections of
indomethacin.? Serial injections of E. coli LPS can cause
desensitization. Certainly, serial injection of E. coli LPS
does not reproduce the reduced growth as do the actusl
chronic disease symptoms, In these trials and others, in-
jection of antigens did not reduce growth, increaze the
variability in growth rate, ar cause the morbidity of ac-
tual discase. Also, IGE-1 levels could not be reduced by
antigen eXposure s in pigs with actual disease. Based on
these results and the results of others, itis Jikely that streys-
immune system responses, eccurring when the animal is
in a prepathological or pathological state, reduce lcan
growth (protein accretion) and not the initial antigen ex-
posure and recognition. !

Summary

The study of disease, immune system activation, envi-
ronmental, and stress effects on swine growth is in its
infancy. We hypothesize that immune systam activation
is among scveral correlated responses of the pig to dis-
ease that resuft in reduced growth performance. Thus,
additionzal research in this ares is needed if the swine in-
dustry is to realize the genetic potential of high lean growth
genotypes to result in the most economical production of
lean purk.
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