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Early Growth

Like weanling pigs, chicks are switching diets at
hatch.

Going from yolk as nutrient source of fat and
lipoproteins to diet of carbohydrates and proteins
Early growth impacts subsequent performance:
— lgat7d=5-10gat 40 d.

So... 150vs 180 g at 7 d = 150-300 g extra at
market

$0.015-0.025 investment per bird for 150-300 g extra
BW at market.

Economics: Value of 3-5 g plasma for 10 d



Impacting Gut Health

e Bacterial overgrowth is a main issue to
Impact gut health and performance

e Undigested nutrients to the ceca impacts
bacterial overgrowth

* Protein is one nutrient that Is an issue of
being undigested contributing to bacterial
overgrowth in the first 10 d

farc



Plasma Benefits

« Highly digestible protein

— Reduce soybean meal in diet
* Improves ADG, F.G and survival

e Help support and maintain the immune

system
— Reduces impact of enteric and respiratory challenge

* Improved intestinal barrier function
— Better nutrient utilization

 Better fecal score
— Dryer litter and more fecal consistency



Functional Proteins
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What are Functional Proteins?

e Proteins
— Nutritional source of amino acids

 Functional Proteins
— Biological actions beyond nutrition

 Functional Proteins maintain
normal gut function and support
animal health




Functional Protein Effects

* Numerous studies document positive effects of
diets containing plasma on:

— performance
— morbidity
— mortality

o Effects are documented and consistent
— 300+ published journal articles

— Effective across multiple species
e ruminant, poultry, aquaculture, companion animal, and swine




There Is only so much energy &
resources available for production

\ p
) 092,
' —-—
“I>
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Immune System
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Immune System
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Growth
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Moderador
Notas de la presentación
Main point:
There is only so much energy and resources available to the body.  Maintenance is similar, while growth will change depending upon how much energy is available to it.  If the immune system is over-stimulated, then less is available for growth as in an animal not consuming plasma.  If there is less immune system stimulation, then more is available for growth as in an animal consuming plasma.


Summary of FP Effects

Improves digestibility

Improves bone
strength

Improves
reproduction

Improves feed
efficiency

Speeds repair of
tissues

Reduces effects of
Inflammation

Reduces diarrhea
Reduces mortality
Reduces treatments

Reduces clinical
respiratory symptoms

farc



Dietary plasma proteins, the intestinal immune system,

and the barrier functions of the intestinal mucosa’

M. Moreté*?* and A. Pérez-Bosque*f

*Grup de Fisiologia i Nutricié Experimental, Departament de Fisiologia, Facultat de Farmicia,
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and tAPC Europe, Granollers, Spain

ABSTRACT: The intestinal mucosa contributes to
homeostasis by preventing the entrance of biological
and chemical agents across the epithelium that could
alter the stability of the system, This protective func-
tion is especially important at the time of weani
when animals are exposed to infecti oub agml.s and to

natural killer cell populations of the diffuse GALT.
Staphyloccocal enterotoxin B significantly inereased
proinflammatory cytokines in Peyer's patches and mu-
eosa. Plasma protein supplements modulated the my
cosal immune response in organized and diffuse GALT,
].unl.(!ﬂ,mg GALT from possible excessive activation by
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Dietary Plasma Protein Supplements Prevent
the Release of Mucosal Proinflammatory
Mediators in Intestinal Inflammation in Rats’?
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Spray-dried plasma (SDP) is a complex mixture of active proteins that modulates the immune response of gut-asscciated

Iymphoid tissue.

whether SDP and {1C) suppl

cytokine expression

and inflammatory mediators in rats challenged with B

B ISEE). V 1 rats were

fed diets supplemented with SDP (8% wiawil, IC(1.5% wiiwil, or millk proteins {control dietl from weaning [d 21) tod 34

after birth. On d 32 and 35, the rats given SEB 105 mafkg:

Six hours after the second SEB dose,

jejunal mucesa and Peyer's patches (PP) from the small intestine were collected. The cyiokines interferon-y (IFNY, tumar
necrosis factor-a (TNFal, interlevkin (ILIG, IL-10, transtorming growth factor@ {TGRB), and leukotrienne By ILTB4) were
analyzod using eommereial kits. SEB increased the release ef proinflammatory mediators (IFNy, TNFa, IL-6_ and LTB.) in
PP (< 0.05) and in the mecosa [P < 0.051. In both tissues, SOP prevented the increase in IFNy, IL-6, and LTB, induced by
SEB (P < 0.05), IC reduced the expression of TNFa and LTB4 in PP and mucosa (P < 0.05). SDP supplementation

-10 and mature

in intestinal mucosa from both inflamed and noninflamed rats. Both SDP

and IC increased the mature:totsl TGFP ratio (sl P < 0.05). Both supplements were effective at preventing the SEB-
incluced incresse in proinflammatory-antinflammatory cytokine ratios in PP and mucosa and in serum, Tha preventive
effects of plasma supplements on intestinal inflammation involve modulation of intestinal cylokines, characterized by an
increased expression of antiinflammatory cytokines. J, Nutr, 140: 25-30, 2010.

Introduction

The gastrointestinal tract provides a protective interface be-
tween the luminal compartment, containing large amounts of
microbes and antigens derived from food, and its internal milieu.
The intestinal mucosa controls the penctration of luminal
antigens and the generation of immunologic responses in the
gut and dysregulation of these processes causes intestinal
inflammation. Even in the absence of inflammatory stimuli, the
healthy intestine is in a proinflammarory state that is character-
ized by the generation of proinflammatory cytokines {1).
Because the host's immune responses can be modulated by
dier :i], the dmary :p-pm::h nfﬁ:rs a potential in

plasma {SDP})” improves the intestinal homeaostasi
basal activation of the immune system (3,4}, Furt
feed can reduce intestinal inflammation in unchall.
pigs, as indicated by decreased intraepi
lamina propria cell density in the large intestine (5).
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Dietary plasma proteins attenuate the innate immunity response in a mouse

model of acute lung injury
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Abstract
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Acute lung injury is the result of the |
inhaled or endegenous noxious agen]
by the activation of nasal and bmon
Iymphoid tissue. Since lungs are co
lage number of micm-crganisms an
entry route for pahogens into the b
one of the most frequent causes of ¢
humans™. The inflammation cascad
innate immune system, in which neuty
in the inflammatory response as they o
ment, activation and progmmming
cells®. Purthermare, they generate o
attract monocytes and dendritic cells®
Enteral nutrition has a role in the pre,
of inflammatory responses i systes
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Recent information about the mechanism of action of SDP

has been obtained in a rat model of mild intestinal &

flammation.

The model is based on the systemic administration of entero-
toxin B of Staphylococeus awrens (SEB) (4). This activates the
mucosal immune system affecting both organized and diffuse
gut-associated lymphoid tissue (GALT). Plasma supplement

d with gut-b d and inflam-
matory response. Dictary supp]tmmriﬂun with spray-dried

, either SDP (full SDP) or Ig cancentrate {IC), can
prevent SEB-induced increascs in some GALT populations, such
as the activated T helper cells present in Peyer’s patches (PP) (4).
They can also pardy prevent the SEB-induced increase in
flux across the i due to the red
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28IP  Effect of graded levels of dietary spray-dried plasma on
preznancy rate of mated female mice under transport stress as a
model for stressed sows. M. Song*', 1. 1. Lea', ¥. Lin', J. A. Soarss’,
T. M. Che!, 1. M. Campbell?, 1. Polo?, 5. W. Seo?, and I. E. Pemigrew’,
{niversity af Himois, Urbana, “APC Inc., Ankeny; L4, *Chungnam
National University, Dagjeon, South Korea.

Dats from our 5 previous smdies indicated that prolenged transport
sress of mice immediately after maring resulted in 3 low preguancy
rate (average 11%), and that a high level (8%) of distary spray-dried
plasma (SDP) consistently and markedly increased the pregnancy rate
(average 51%). This smdy was conductad to determine whether lower
levels of SDP have a similar effect. Mated female mice {n.=202; 162
= 1.16 g BW; CSTBL/6 strain) were shipped from Bar Harbor, ME
to Urbans, IL on the dey the vaginal plug was found (geswtion day
(GD) 1), amiving at the laboratory in IL on GD 3. They were housed in
individual cages and randomly assigned to distary trestments (0, 1, 2,
4, and 8% SDP [CON, SDP1, SDP2, SDP4, and SDPE, respectively])

The diets were formulated to similar ME, CP, and AA levels withour
antibiotics, and fed for 2 wk. Pregnancy was determined o0 GD17 on
the basis of BW and shape of abdomen, and was confinned by inspec-
tion post-mortem The pregnancy rate of mice fed the CON was low
(T%). All SDP meamuents increased (P = 0.05; Table) pregnancy rate
markedly compared with the CON. Heavier mice were more lkely
to be pregnant (P = 0.069) than lighter mice, but all SDP treatments
clearly improved (P < 0.05; Table) pregnancy rste regardless of initial
BW and the interaction between initia] BWW and diet was not significant
(Table). In conclusion, these data confirm that 8% SDP increases preg-
nancy rate of mated female mice under wansport stress and show that
even the lowest level of SDP (1% SDP) is effective.

Table 1. SDP effect on preguancy Tate of mated female mice under mansport
stress’

the day the vaginal plug was found (gestation day (GD) 1), amiving at
the Isboratory in IL on GD 3. They were housed in individual cages
and randomly sssigned to dietary wrestments (0, 1, 2, 4, and 8% SDP
[COMN, SDP1, SDP2, SDP4, and SDPS, respactively]). The diets were
formulated to similar ME, CP, and AA levels without antibiotics, and
fed for 16 d. The pregnant mice (o = 67; 27.0 22 06 g BW) were eutha-
nized on GD 19 to measure growth performsnce of pregnant mice,
‘number of femses, average fetal and placental wi, and organ wr (liver,
spleen, lung, end kidneys). The SDP trestments increased (P < 0.05;
Table) the ADG and G-F from GD 3 to 19, and mumber of fetuses per
littez, average fetal wt, and wt of liver and spleen on GD 19, compared
with the CON, bur did nor affect ADFL, placental wi, ratio berween
femal and placental wt, and other organ wr. In conclusion, these dam
confinm that SDP increases growth of pregnant mice and their feruses,
and that the magnitude of response depends on the dose of SDF:
Table 1. SDP effects on preguant mice

Iem CON SDP1SDP2 SDP4 SDPE SEM Diet! L' Q'
Temummier 3 12 158 1717

ADG, gd 054 0.65 067 075 077 003 <005 <005 <005
GF 016 021 021 022 023 0.008 <005 <0.05 0.059
Fenseslimer.n 58 56 61 70 70 042 <005 <0.05 033
AvgRnlwtg 087 1.04 101 098 099 002 <005 028 0069
Liver wt of BW,
%

451 446 440 484 502 011 <005 <005 056

Spleen wt of BW,
» 017 022 022 022 025 001 <005 =005 043

P-vakue for dist and for tnear (L) and quadratic (Q) effects of STP.

Key Words: pregnant mice, fetal characteristics, spray-dried plasma

183p Feed.lng Live »Sﬂmarmycu cerevisine boulardii to sows
increntes content in and milk. D. Guil-

Initial Infer-
Iem CON SDPl SDP) SDP4 SDPE BW* Diet® action’

lou*', E. Chevamx’, D. Rosener’, Y. Le Treut', and J. Le Dividich®,
‘Lallemand $AS. Blagnac. France. Lallemand Specialties Inc.. Mil-

S
Ovemll. % (342) (14/40) (16/40) (17140) (1740) 0.069 <0.05 0.33
miglBW 4 17 3 32 3

<165g.% (126) n-ms; :ma) :ms) (u:;
Gl BW 13

Z165g. % (216) I?H) [xm; [D.IS) (a 15)

"Datn are rumber of pregnant/mated mice in the parentheses. Data were ana-
Iyzed by chi-squared test.

3P-value for itial BW, diet, and iteraction between initeal BW and diet.

ey Words: mice, preznancy rate, spray-dried plasma

28IP  Effects of graded levels of dietary spray-dried plasma on
growth and fetal characteristics of pregnant mice as a model for
sows. M. Song*!, I. A Soares!, ¥. Lin!, T. I. Lea, T. M. Chel, J. M.
Campbell’, 1. Polo®, 5. W. Se0”, and J. E. Pettizrew’, ‘Universior of
Iitinois, Urbana. APC Inc.. Ankeny. I4. *Chungnam National Univer-
sity, Dagjeon, South Korca.

Dats from our previous study indicated that s high level (8%) of
distery spray-dried plasms (SDF) increased growth rare of preg-
nant mice (12%) and fetal wt (14%) compered with a conmel diet.
This smudy was conducted to determine whether lower levels of SDP
have similar effects. Mated female mice (n = 202; 16.2 = 116 £ BW;
C5TBLS strain) were shipped from Ear Harbor, ME 1 Urbans, IL on

12

waukse, T, *AV Kennedy, Brotail, France

The acquisition of passive immunity by the newbomn piglet depends
‘mainly on the amount of colosum consumed snd on its immunoglob-
ulin G (IgG) content. To verify the hypothesis that sows fed the live
‘yeast Saccharomyces cerevisiae boulardii CCM 1079 (SB) would
produce more Ig in colostum and milk, a isl including 66 Large
White « Landrace sows was conducted in 3 commercial fsrm. They
were housed and fed individually, and blocked by perity and body con-
dision 3 weeks before expected perurition. A contral group (C, 1 =
33) was fed the regular feeding program of the farm and an 5B group
(n = 33) was fad a supplement of 3 » 101 cfu per day of 5B from
the start of the mial to wesning (21d). On each sow, colosmum was
sampled randomly from most teats all along the udder just after birth
of the first piglet, and 12 and 24h later. A sample of milk was collected
after oxytocin injection on d 19 of lactation. Colosmal Ig (A, G and
1) and milk IgA were snalyzed using 3 commercial ELISA kit. For
colostum data, the influence of treatment was evaluated in a mixed
‘model of repeated measwres considering the effect of sampling time,
sow parity, trestment and their interactions. Milk TgA contents were
compared with ANOVA incInding effects of parity and tesment. In
the colostrum from control sows, IgG, IeA and IeM contents (mg/mL)
were: 713, 10.5 and 5.7 respectively. In the milk, IzA fom contrel
sows was 4.0 mg/ml Overall, feeding 5B increased IsG and IzA con-
tent of colostrum by 21% (P < 0.05) and 18% (P = 0.01) respectively,



Environment Impacts the
Plasma Response

........

 The response to plasma is greater when
birds are housed In typical production
settings.
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Effect of Feed Processing on

Poultry Feed Containing Plasma
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APC Functional Protein Effects During Feed

Processing

21 d Body Weight, g

900

880

860

840

N

800 - . . . |
Control Plasma Control Plasma
Pellet Pellet = Expanded Expanded

Pelleting (852C) or expanding conditioning
temperatures of feed does not affect the plasma
improvement in performance.

faPc

Campbell et al., 2006, J. Anim. Sci. 84:2501



Stress conditions
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Plasma protein reduces mortality when

challenged with Pasteurella multocida

100 -

95

90

%

85
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Survival,

75

70

65

60

Days Post-Challenge

Plasma protein improves survival during respiratory challenge

faPc

Campbell et al., 2004, J. Appl. Poult. Res. 13:388-393


Moderador
Notas de la presentación
Turkey poults fed water or water + serum product for 49 days
Poults were challenged with Pasteurella multocida on day 35
Death loss was measured to 49 days
Plasma protein improved survival and feed efficiency


Duration of Feeding Plasma in Broiler Diets During

Natural Necrotic Enteritis

——Control -=Discontinued -+Continuous

H_.\—\

90
85

: N

70

65

60

55+~ 7777777777 T T T T T T T T T T T T 1

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35
Days

Survival, %

Plasma improved survival during necrotic enteritis stress

Campbell et al., 2006, J. Appl. Poult. Res. 15:584


Moderador
Notas de la presentación
Treatments:
Control
Continuous:  fed plasma from d 0 to 35
Discontinued:  fed plasma from d 0 to 14, then fed control diets



Disease Stress Conclusions

o Strategic use of plasma proteins in feed
may reduce some of the negative effects
of disease stress



Impact of Stocking Density on

Broiler Mortality

e Stocking density Mortality, %
stress increased 14

12.1b

mortality 12
 Inclusion of plasma 10 -
reduced effects of g ' £
stocking density on 6
mortality s L3
2 I
O I I I ]
PL PH

Ctrl Neg Ctrl Pos

a, b’ c=P<0.05 'ABE

Campbell et al., 2012, ANECA Conference, pp. 88-93



Impact of Stocking Density on

Broiler Production

* Increased stocking Kilos Bird/sq. meter
density stress 40 38275 38125

Increased kilograms I |

of broiler per square 35
meter

e Inclusion of plasma 30
further improved
production during 2
stocking density
stress. » Ctrl Neg Ctrl Pos
a, b, c=P<0.05 'APC

Campbell et al., 2012, ANECA Conference, pp. 88-93



Stocking Density Conclusions

o Stocking density stress reduces broiler
performance and increases mortality

 Inclusion of plasma

— reduces negative effects of increased stocking
density...

— resulting an increased economical return
and..

— more kilogram production per square meter

farc

Campbell et al., 2012, ANECA Conference, pp. 88-93



Recent Field Experience
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Conclusions

 Typical feed processing conditions do not affect
Improvements noted in performance of poultry fed
plasma.

* We have recent field experiences showing profitable
usage in modern commercial conditions in Europe and
North America, which can be show on request

e The addition of plasma protein to broiler and turkey
diets:
— Improves daily gain
— Improves feed conversion
— Increases body weight at market
— reduces variation
— Increases breast meat yield
— reduces mortality




Feeding Recommendations

* The response to plasma is significantly
Influenced by the challenge.

« Recommendation ranges for future
applications: Utilize higher level when ABF
or poor health

« PLEASE CONTACT APC iInfo@apc-
Europe.com to adapt inclusion levels to
your feeding programs

An LGl Company

Economics: Value of 3-5 g plasma for 10 d
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Spray Dried Plasma Products are

Revolutionary

« Plasma products help supply
proper nutrition to stressed
animals and help healthy
animals thrive.

An LGl Company



Thank You
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