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EFFECTSOF A SEAWEED EXTRACT ON WEANLING PIG
GROWTH PERFORMANCE AND IMMUNE FUNCTION
DURING AN ACUTE ENTERIC DISEASE CHALLENGE*

J. L. Turner, S. S. Dritz?, J. R. Werner, C. M. Hill,
K. Skjolaas, S. Hogge?, and J.E. Minton

Summary

A tota of 95 pigs (initidly 15 Ib and 17
d of age) was used in a 28 d growth trid to
determine the effects of Ascophyllum
nodosum seaweed extract (ANOD) on
weanling pig growth peformance and
immune function in response to enteric
disease challenge with Salmonella
typhimurium (ST). Experimenta treatments
were arranged in a 2 x 4 factorid with main
effects of disease chdlenge (control vs. ST
chdlenge) and dietary addition of ANOD (0,
0.5, 1.0, and 2.0% of diet). Results suggest
litle beneficid effect of dietary ANOD on
growth performance or immune response in
the presence or absence of ST challenge.

(@ Words: Weanling Pigs, Disease
Chalenge, Salmonella, Seaweed.

Introduction

Antibiotics are used extendvey in
livestock feedin%to prevent infection and to
improve growth peformance and feed
efficiency. Today, the use of antibiotics in
animd diets has come under increased public
soruting  because of concern  about  the
development of antibiotic-resistant
organisms.  Management programs (ed.,
segregated early weaning, dl-in/al-out
production) hdp to minmize exposure to
pathogens; however, acute disease
chdlenges ill occur.  Therefore, research
dudying natura dternatives to dietary
antimicrobidsison therise

Prdiminary research at another
univergty suggests that the addition of an
extract from the seaweed Ascophyllum
nodosum (ANOD) may enhance growth
performance and immune function in porcine
respiratory and reproductive syndrome
(PRRS) virusinfected nursery pigs. The
objective of the current study was to
determine the effects of ANOD
supplementation (without dietary antibiotics)
on growth performance and immune function
of nursery pigs with a bacterid chalenge of
Salmonella typhimurium (ST).

Procedures

The experimenta protocol used in this
study was approved by the KSU Ingdtitutiond
Animal Care and Use Committee. The 95
Bigs (initidly 15 Ib and 17 d of age) were

locked by initid weight, equalized for sex,
and dlotted randomly to one of eagt
trestments in a 28 d growth assay. Each
treatment had Sx replicates (pens) with two

pigs per pen.

The aght treatments were arranged in a
2 x 4 fectorid with main effects of disease
chdlenge (control or ST) and dietary
trestment (Table 1; 0, 0.5, 1.0, or 2.0%
ANOD). The ANOD extract used in this
study was obtained from Acadian Seaplants
Limited, Nova Scotia, Canada.

All pigs were housed in two Smilar
environmentaly controlled rooms according
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to disease chdlenge. Pens contained one
sdf-feeder and one nipple waterer to provide
ad libitum access to feed and water. Prior to
the start of the study, fecd samples were
taken to ensure that dl pigs were free of
Salmonella. Pigs were weighed and feed
disappearance was measured on d 0, 7, 14,
21, and 28 to determine ADG, ADFI, and
F/G. On d 14, each pig housed in the ST
room (n=48) were ordly gavaged with
approximately 6 x 10° CFU of S typhi-
murium in 10 m of growth medium. Each
pig housed in the control room (n=4
received a amilar volume of Serile growt
medium. Rectd temperature was measured
on one pig per pen through 7 d after
chdlenge.  Daly feed intake dso was
monitored through 7 d after challenge. Ond
0, 7, and 14 with respect to chalenge, serum
samples were obtained from one pig per pen
and analyzed for haptoglobin. Ond 7 and 14
after chdlenge, feca samples were obtained
from dl pigs and cultured for Salmonella.

Data were andyzed as a 2 x 4 factorial in
a randomized complete block design
replicated over time udng the mixed mode
|orocedure of SAS. All means presented are
east-square means.

Tablel. Diet Composition

(As-Fed Basis)
Ingredient % of Diet
Corn 49.65
Soybean medl (46.5% CP) 28.03
Spray-dried whey 10.00
Sdect menhaden fish med 4.50
Choice white grease 3.00
Cornstarchf 2.00
Monocalcium phosphate 1.20
Limestone 0.68
St 0.35
Vitamin premix 0.25
Trace minerd premix 0.15
L-Lysne HCI 0.15
DL-Methionine 0.05
SANOD extract replaced cornstarch to

provide the experimenta treatments.
Diet was formulated to contain 1.40% lysine,
0.90% Ca, and 0.79% P.

Results and Discussion

No differences (P>.10) in ADG, ADHI,
or F/G occurred between dietary treatments
(Teble 2). However, a chdlenge by time
interaction (P<.0005) was observed. Prior to
chdlenge, ADG, ADFI, and F/IG were
gmilar between control and ST-chalenged
pigs. The ST chdlenge resllted in
reductions in ADG (P<.0001), ADFI
(P<.005), and F/G (P<.002) compared to
controls during wk 3 of the study (Table 2).
However, by wk 4, ADFl dd not differ
(P>.10) between control and ST-challenged
pigs. This increased ADFI for ST-chdlenged
pigs resulted in improved (P<.05) ADG and
F/G compared to controlsin wk 4.

Duwing the 7 d after chalenge, a
chalenge by time interaction (P<.0001)
afected daly feed intake and recta
temperature.  Daily feed inteke for ST-
chdlenged pigs began to dedine (P<.05)
between 24 to 48 h after chdlenge (Table 3),
but returned to levels comparable to those of
controls by 5 d after chdlenge  Rectd
temperature (Table 3) of control pigs did not
differ during the 7 d after chdlenge. The
ST-chdlenged pigs had a higher (P<.05)
rectal temperature than controlson 0 d. The
ST-chdlenge produced a marked ferile
response. Rectd temperature in ST-
chdlenged pigs was elevated on 1 d (P<.05),
peaked on 2 d (P<.05), and returned to
control levels by 4 d after chalenge.

A diet by chdlenge interaction (P<.056)
aso occurred. Control pigs receiving the 0%
ANOD diet had higher (P<.05) serum hapto-
globin concentrations (Table 4) than control
pigs receiving 2% ANOD or ST-challenged
pigs recaving 0% ANOD. In addition, a
chdlenge by time interaction (P<.0001)
dfected serum haptoglobin  (Table 5).
Haptoglobin leves for controls declined over
time, whereas haptoglobin in ST-chdlenged
pigs was eevated (P<.05) on 7 d after
chdlenge, but returned to prechdlenge levels
by 14 d.

At 7 d after challenge, fecd cultures for
control pigs were negative, whereas 21.3%
(10/47) ST-chalenged pigs were podtive for



Salmonella. At 14 d &fter chdlenge, one
control pig had a podtive Salmonella culture,
and 10.6% (5/47) of ST-challenged pigs
were pogtive. Rectal temperature and serum
haptoglobin levels for the one control pig
that cultured podtive were never elevated.
Therefore, we were satisfied that biosecurity
was mantaned and attribue the postive
culture to laboratory error.

The results of this study are consgtent
with previous <sudies indicating that an
acute chdlenge with ST results in increases
in rectal temperature and serum haptoglobin
with concomitant reductions in ADH and

ADG. Furthermore, the compensatory gain
and improved F/G of ST-chdlenged pigs
during wk 4 of the study suggests that the
response to acute enteric disease chalenge is
trandent and appears to have minima impact
on future pefformance. However, in a
commercid setting, chronic exposure to
pathogens and other stressors can
compromise performance, and further
research in thisarea is needed. In contrast to
the previous study udng a PRRSvirus
challenge, we were unable to detect an effect
of ANOD on growth performance and
immune function in unchalenged controls or
ST-chalenged pigs.

Table2. Effectsof Salmonella Challenge and Dietary ANOD on Growth Performance

of Weanling Pigs

Salmonella % ANOD in Diet
ltem Control Chdlenge SEM 0 05 10 20 SEM
DayOto7
ADG, Ib 462 50%  .057 43 44 49 55 071
ADF, Ib 662 J7* 089 60 70 74 82 110
FIG 1.52% 1.59¢ 084 147 166 156 153 .19
Day 8to 14
ADG, Ib 94P 1.04° .057 90 106 107 .94 .071
ADF, Ib 1.22° 1.36° 089 115 129 135 137 .110
FIG 1.33? 1.32* 084 134 122 128 147 .19
Day 15t0 21
ADG, Ib 1.39° 95 057 112 119 125 114 .071
ADFI, Ib 1.91° 1.62¢ 089 168 184 183 171 .10
FIG 1.39? 1.85 084 158 174 159 159 .19
Day 22to 28
ADG, Ib 1.17¢ 1.40° 057 127 128 137 124 071
ADF, Ib 2.17° 2.29° 089 214 220 224 234 110
FIG 1.91° 1.65° 084 174 181 162 194 .19

ab.edeM eans within rows or columns without common superscripts differ (P<.05).
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Table3. Effects of Salmonella Challenge on Daily Feed Intake and Rectal
Temper atur e of Weanling Pigs

Day after Feed Intake, Ib Recta Temperature, °F
Chdlenge Control Chdlenge Control Chdlenge
0 -- -- 103.5® 104.0%
1 1.79%¢ 1.70% 103.6® 104.6¢
2 1.77% .90 103.6%* 105.2¢
3 1.84%9 1.18% 103.6® 104.39
4 2.11" 1.49°%" 103.5% 103.8%
5 1.98%9 2.05% 103.9% 103.6®
6 1.87%9 2.01° 103.8%* 102.8'

7 2.09°¢9 2.02 103.4° 103.0'

abcdefohMegns within rows or columns without common superscripts differ (P<.05); Feed
intake SEM = + 0.145; Recta temperature SEM = + 0.134.

Table 4. Effect of Dietary ANOD on | Table 5. Effect of Salmonella Challenge
Haptoglobin Concentration (mg/dl) of | on Haptoglobin Concentration (mg/dl) of

Weanling Pigs Weanling Pigs
Diet (% ANOD) Control  Chdlenge Day after
Chdlenge Control Chdlenge
0 43.50% 20.17°
0 44,132 27.17°
0.5 25.94% 35.41%
7 25.88*  3567P
1 33.00%® 36.15%
14 22.79° 26.71°
2 21.28° 27.67%

abeMeans within rows or columns without

abMeans within rows or columns without | COMMON superscripts differ (P<.05); SEM =

common superscripts differ (P<.05); SEM = | *413
+ 6.50.
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