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New Approach to improve the
productivity for proliferated sows.

OHOIAH 23] A (Dr. Meike Bouwhuis) EHIFLIZ DHLIX
Celtics Sea Minerals
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1. 1}l : The challenge

B Ed AHE HAFS S 0{0F
444 80| =OHEICE.

To increase farm output through reducing
sow and piglet mortality.

sue Uz 222

o Hdi=
EE} 2 =2
Hcr gdst xfE ‘40|
.u.IA RAE'-

Better energy distribution for quicker
farrowing and better vigour in piglets.

XFE= HIAEE 24 Reducing piglet mortality - overview data

E ot At
Total piglets born and born alive between 2004 - 2022

155
15.0
1.61
145
14.0
135
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125

Number of piglets

12.0
115

117
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2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
—@—Total piglets bom == Piglets bom alive
E3 A A
SRt A AXp

Adapted from Pigchamp benchmarking reports
www.celticseaminerals.com \ Science of Feed Efficiency
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k= HAE 244 Reducing piglet mortality — overview data

'
i

n
[

A . .

t}.xl'-l_ Plglets born alive (Kemp et al, 2018)
- HEBE: B2 45 37t 199:-2016

Netherlands: +4 piglets/litter between 1996-2016
- Hol3: 85%6.6%F 57 2007-2019

Denmark: +6.6 piglets/litter between 2007-2019
o T (=] = . . .

o|f H HALE 4% 57t Pre-weaning mortality: increased ~ 4%
= 4YT O|L HAL LM Main mortality happening in first 4 days
= 8 12~20% Europe: ranges from 12 — 20% (Muns et al., 2016)

= 03 1.35/2004-> 2.35/2022 Us: from 1.3 piglet in 2004 to 2.3 in 2022 (st rom pischamp benchmaring reports

X'k 20147 Ojo|2H Y ESTtet PWME 5 145 £4
Over 20 years, you are losing 1.4 piglet per litter extra due to higher stillborn and PWM

glolat sj Zurote?
What causes this and how can we solve this?

www.celticseaminerals.com ‘ Science of Feed Efficiency

AIZH0[ 2HOICE A good start is half the battle.

Ol7 & HAIE

Pre-weaning mortality

=l dF¥at A |XIE flo M2 A|ZfStxL.
Start off right and maintain growth and health

DE Y2 XE 4 M HES FYACL
Sow nutrition can help to increase piglet vitality at birth N K

130 ¥=U+2023.62
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AIZ0] BHOICE A good start is half the battle.

O| FXt= WAL= PSYe| 58 dikd X|&

0x
It

Pre-weaning mortality is an important KPI in pigs with the number of pigs weaned per sow per year a key measurement.

MARIES| ZHE2 OI]AIE HAE RFEE G
Piglet vitality plays an important role in reducing pre-weaning mortality

O| FXt= HAe| =8 QI Pre-weaning mortality is associated with multiple causes
HMEHO £ & HFH oo low colostrum and milk intake
A} Crushing
XM 23S Hypothermia
2 82 & M5 HEE|0 AS. These are all interlinked with each other

BEO SET YK HF 7 ZUIHE TFAE + AS.
A better distribution of energy by the sow will help to shorten the farrowing process

ZIAZE ER2 LIS 2USHE XAHEQ MMULFE EHF2EM O =222 5.
A short farrowing process can help to achieve increased vitality by reducing farrowing hypoxia in later born piglets

OI0I2 S SO01HM D=9 =43 2loll S2t HILIXI S=01 S2E.

The importance of sufficient energy for a smooth farrowing process t
reduce stillborn piglets.

= BN F7ts 2UAPEO| HoH.
increased number of pigs has lengthened the farrowing process:
= d3%el 2oto|Zt ojo[2t 2d 10% 0|5}
A successful farrowing is classed as <10% stillbirth rate.
= =02k 202 0| 0joj2t EYo| It 2o
Farrowing duration and birth interval are key factors for this (Oliveiro, 2010; Feyera et al,, 201¢ i

= XE EU A dYstox] 2. of2tE BF TAE| BFE ofH.
Giving birth to piglets requires a lot of energy: it is a marathon, not a sprint!
- 2R3ATF 50 04X 22YoEM BU M Y2
AMBRE2HE] 4~6A2H F 0|8 EICH

Glucose is the main energy source, becoming available 4 — 6 hours after the last
meal.

Farrowing duration, h

(o)

Time from last meal until the onset of farrowing, h

Feyera et al,, 2018
B : =opA| 74D =t 71| Abat3
is available. EUAZET AR F0] AlZH| HEHEA

= MERM 2O H AR S0E UK E 583 & + Y= Fa%t 84
Therefore, feeding before farrowing is important to make sure that sufficient energy

= BT H 3A1ZE O] AR F0{= ET7|ZHo| HOjEICE
Research showed that farrowing duration significantly increases when the time since
the last meal is >3 hours (Feyera et al, 2018; Feyera et al,, 2021).




H252| ADISS=QTs SHELRO| DIHSE At 250 dHH|

But what if that energy cannot be utilized properly??

AHE H|Atel QIE R XEE HEEA - ESRIAE ZU AT HE ZUES AT MY 2% 0HX] SZA2EN
Relationship t insulin resi and piglet mortality 22 59| o x| (Feyera et al., 2018)
Glucose uptake and distribution is key energy source for onset of farrowing & quick farrowing
Z=aA zo & rate: energy for the muscle contractions! (Feyera et al, 2018)
Severity of glucose XHE HALS
?:I:It:,r'!;:)nce piglet mortality = AMPZE SHip OF HEHEl 2H| Linked with insulin resistance :
= XHE HAL E7t (Kemp et al., 1998)
<R 2 20 12 a Increased piglet mortality (Kemp et al., 1998)
= BUEI| HAL L Mortality occurs especially in the first days
12-16 25 40i0 - XHE MYE MEiE 59 KHE 2 FoH
5 Lack of thrive of piglets: plglets are born hypoglycaemic
16-22 20 53 - RS T AR ol I 3T £
22— 26 20 44 Intra-uterine growth restriction: insufficient delivery of nutrients to the foetuses
i : i - %%’%E xé'o“ gé ﬂ'ﬁﬁﬂ .*.E“ (Wu et al., 2006 Lorenzo et al., 2019)
> 2.6 19 9.6 ¢ Reduced delivery of nutrients and oxygen to the placenta and foetus

(Wu et al, 2006 Lorenzo et al., 2019)
Kemp et al, 1996
= A2 AME K| =F +1650 keal : (Jin et al., 2016)
Gestational energy levels in diets +1650 kcal : (in et al, 2016)

£9| ~30% S2AA CjALS] AlZi3t 2 + NRC 1998: 5,028 - 6,532 keal ME
~30% of the sows has a significant problem = NRC 2012: 6,678 - 8,182 kcal ME
with their glucose metabolism (ving et al.,, 2021) = This extra energy comes mainly from more starch

< g XEYo| FEof cish s Byt MopEx; T QIS s HStE A2 OFH!
In practice, we are finding solutions for the effects of insulin resistance but not solving the cause!
www.celticseaminerals.com | Science of Feed Efficiency

ﬂﬁﬂ I‘lﬂ'é" Insulin Resistance

DE 9F 30% CHAY &

Present in approximately 30% of the sows in a problematic manner (based on literature and initial on-farm research of CSM)

(B2 AIZE S0t A 3HES
Increased farrowing time and POP)

H}7
HY BRI MY 25 .
Poor glucose storage “steatosis”
Py
1=|| J Pancreas |‘ Liver lel-x Z| Inflammation
Fat tlssue
E‘.’ﬁ&l Muscle tissue

Disturbed glucose
distribution: lack of
energy going

around

SFRIATL HHE MEE|X|
Sko} x| M Zoj ZEE]of
g 571 2
Glucose cannot be stored correctly: get:
deposited in fat cells (“foam cells”

Blood vessels
(umbilical cord)

IE SRIA IS EF YL
Poor glucose delivery to piglets

www.celticseaminerals.com ‘ Science of Feed Ffficiency
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20229 QE 9] JA=0| Sy T AR H1)
2022 European Veterinary Led Survey of Incidence of Gestational Diabetes in Sows

Sows from 3 different farms were fasted for 12 hours overnight and then blood samples taken for glucose analysis prior to feeding.

Fasting % Mortality | % of Sows | % Piglet
Glucose with mortality in
(mmol/L) mortality | sows with
mortality
2.0-4.0 13 219 16.85 202 15.54 7.5% 69% 1%
>4.0 31 552 17.81 487 15.71 11.1% 74% 15% P=0.18
Kemp et. 19 - - = - 9.6% 58% 16.4%
al., 1996

www.celticseaminerals.com ‘ Science of Feed Efficiency

D=0l 24Zt HIAHH OIXI= l=E Xeho] ek
Effects of insulin resistance on sow health and mortality

X3EYEZ Pelvic Organ Prolapses (POP)

- NIEETL 03I YEY WAY B
POP is a significant problem in especially the USA.

= 03 g7 BE HAIS 20% FAQU2 XI3EES
On average in the USA, 20% of the mortality in sows is due to POP (Ross, 2019)

This varies from <1 sow death/1000 sows per week to >5 sow
deaths/1000 sows per week in farms.

= o2 2 A% Yol SYESH YT BATL ASE
anzel
cause of this is unknown but a lot of research is ongoing with a special POP

research team (www.pigliveability.org).

= Q& Medo ottt 2]Z L Asiet ZRHED 715 Mt
AEoAE B
Pregnancy insulin resistance is associated with reduced muscle tone and pelvic
floor muscle activation in humans (Prudencio et al,, 2022).

- 287 XBYES0| REQ ST NPYW AV XS 5 AsWp o8 oy
T EE = [y = T MES
Can we relate insulin resistance in sows with increased POP levels? D T EEES
Vaginal and rectal prolapse
Supakorn et al, 2017

=

HEERES
Rectal prolapse

Supakorn et al, 2017

www.celticseaminerals.com ‘ Science of Feed Efficiency
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2. ollZ2ek The solution

ol =7 EEER REQ HZ
MASE SAAY 5 S HATP

Can we improve sow herd health and production with
a novel seaweed mixture? This seaweed mixture can:

SWF 7|5
1. 28 Al x| =& S
Improve energy status at farrowing

2. XHEL Mikd e
Better piglet performance

3. &5 ZA Reduce inflammation

SWF=? What is it?

SWF= SHZ85l= Wl SR 3= DU S 427|s 2 8¢ =2 dZat YidS S8 ECL
SWF is a unique seaweed formulation with anti-inflammatory bioactives and marine minerals.
SWF’s components work synergistically together to enhance sow health and performance.

OfATEE & & ZEF) 0 Z EYL22 S53 SXR § OATER L EZ0|A FES
E[EYL/2(EZF)2 SLfHSYF =R 2 A0 880 =2 de|gdEse 3 27|
Of0|EELE G oA X5H o= Zaat 0IadE 2l 7232 AT FHolt SAREHE.

+H8. SHgEY AR Previously undiscovered anti-

Ascophyll de and Lithoth [ Uniquely Bioavailable marine mineral inﬂamrr)atory bio-actives are extracted in
glaciale sustainably harvested from the complex with calcium and magnesium a proprietary process from Ascophyllum
north Atlantic waters. longside 72 trace mineral nodosum.

www.celticseaminerals.com | Science of Feed Efficiency
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ChibY D= Ak SEYS ASHMER EH2 &

= S,

SWEF helps to improve the energy (glucose) distribution of the sow.

Glucose (energy)
gets transported
from the small
intestine to the
liver

Glucose (energy)
gets taken up
from the small

intestine

Glucose (energy)
distributes to
uterus for piglet
growth and
contractions

_—

Glucose (energy)
distributes to
udder for milk

production

www.celticseaminerals.com ‘ Science of Feed Efficiency

SWF =0{SHHH 0 2H 291?

=0 Za} Xl F 1 This results in:
20 Al oL x| AEf Brat

Improved energy status at farrowing
2. XtE Y

3. M=E

Z7} Better piglet performance

HZ 28} Reduced systemic inflammation

‘H4Hd X| 4= This results in:

= MMXtE Bt 0.5 piglet more born alive

= O|F 5= 37} 0.65 piglet more weaned

= O|f Al HlE S7I Piglets are heavier at weaning
= E0FA|ZE EEZ Shorter farrowing time (20 mins)

= XS EEZ Z'4L Reduced pelvic organ prolapses

What happens if we feed this unique seaweed formulation

(Increased farrowing time and POP)
Poor glucose storage

Muscle tissue

Disturbed
glucose
distribution:
lack of
energy
going
around

Blood vessels
(umbilical cord)

Poor glucose delivery to piglets

www.celticseaminerals.com ‘ Science of Feed Efficiency

Fat tissue

Glucose cannot be

stored correctly: gets
deposited in fat cells
(“foam cells")

2023. 68 YEAL
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= 60| HEHZA0M PSY 37} 0.65F &
A meta-analysis over 6 years
shows a consistent improvement of 0.65
piglets weaned extra per sow per litter.

= CHECO) Q15 44 A9 o}
SWF XA 7tx| 45
A large, 4-parity study
in Dankook University highlighted
the potential of SWF.

D= A0 [Hst HEREA Meta-analysis sow performance

6'dZt 87l =% "= OIR5F+ 1.6F 57t
8 studies over 6 years show an average of 1.6 extra PWSY.

- 63 A Cfx=P, HE a8 H X} piglets born alive
Studies were analysed as control and SWF treatment 140
= CI=T & 2,6215 Total of 2621 control fed sows s
= SWF A&l & 2,833F Total of 2833 SWF fed sows o I I :gw;ml
- HE2 oYt BE EF0f Yid 8t =9 '
Trials run all over the world, with varying breeds and production levels 125
12.0

O| 54 Piglets weaned
0.65 o5

Extra piglet
Extra piglet born alive 13.5
weaned . ®
— &. = Control
g L 13.0
& 2 = SWF
.
; 12.5
4 % Rl
www.celticseaminerals.com | Science of Feed Efficiency 12.0
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801 21HOI=, 2022) impact in use | USA 2022 | Trial at a glance

SWFe| X3 #EF #2 21t

SWF reduced incidence of Pelvic Organ Prolapses

48 54
AIEEZF Ldo|
£ 3.6kg(8lb) B CHA| &

To evaluate the effects of SWF in the basal diet as a partial
replacement of limestone in a farm with a high prevalence of POP.
SWF was included at 8 Ibs/tonne of feed to replace 8 Ib of

limestone.

AME 54 g5

HE 25005 5% 2700 EEZS 24 Hn
Two farms with 2,500 sows. Comparison between two similar

farms with different incidences of POP.

£ 5 Measurements:

ErEZS 0 o|$t ZEf Sows being culled due to POP

X|EHQl 52 4™ 24Y Litter performance (analysis on-going)

www.celticseaminerals.com | Science of Feed Efficiency

=2 SHAM EHMEES SWFR

=
x5

0x
It

/’é‘*ﬁl 2

9~11Fx =& 15/1,000F
Week 9 — 11: 1 POP/1,000 sows/week

less young sows are being culled

\_

= 2 1~8F 7t FE 45/1,000F
Initial POP incidence week 1~ 8: 4 POP/1,000 sows/week

SWF 20 £ 2E9| CjAl XS A|ZH 2ast
SWF needs time to change metabolic status of the sow
B RE MK 57} 5 EMEQ EE|E Xt
Sow parity at removal increased from in SWF group:

y

2.99 + 0.36 @
1.07 £ 0.79 ®

Control

SWF

8508
4.18 2

SWF 20 21t impact in use | South Korea 2022 | Trial at a glance

SWFO| £% MRS U 0| @54

=21

SWF improved piglets born alive and piglets weaned per sow.

Ny 28
ALE U BHtEs B2 OiA|, 485 LA,
BE 4MY Y 20 Yot

To evaluate the effects of SWF in the basal diet as a
partial replacement of limestone for four successive
parities on the performance of sows and their litters,
which consequently had effects on the longevity of
Sows.

Y e
EME 48%F
48 crossbred pregnant gilts [(Yorkshire x Landrace)
x Duroc]
2519] Hjx]
Randomly allocated to the treatments:
1. CHZEF ALE Control diet
2. M ALR(CHET AL+ SWF 4kg/E)
Control diet + 0.4% SWF
SWF 4kg2 7| & EHZE 4kg HCHA|
SWF was formulated into the diet, replacing
limestone.

Study published by Upadhaya et al. (2022a and 2022b)

www.celticseaminerals.com | Science of Feed Efficiency

A Za

59 AMR 0.75F 57t

0.75 extra piglet per sow born alive

PSY 1.05 37} extra piglet per sow weaned

EUAZE 257 T

Shorter farrowing duration of 25 minutes

B HE BEQ HE X E A U AEH A 43}
Reduced markers of inflammation and stress levels in sows
around farrowing

olEal M ZrA improved insulin resistance

1

#7t ol9 54 57

Y 5% g=

ELRG - RIEERN

Litter performance at birth and weaning

Ejdtnt SHES S0t 2232 50t A& MY
Glucose transporters and insulin resistance in placenta and
umbilical cord

S B 2AEY A X E

Stress parameters linked to inflammation i b
BE Y3 g8 olads &

Ca and Mg status in sows

BE HAEH sow performance

Extra piglet weaned

O|§ Al X} 0.3kg SH|
extra body weight
per piglet at weaning

~

FYEHES Y2 ZEf| RE Y LAt
prolapses/ week Average parity at removal
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S0 @1Hmpact in use | South Korea 2022 | Trial at a glance

SWF 20| 21t : & 4%} 075, § H4X$ 0.75F 57t
SWF increases total number of piglets born with 0.7 piglets. Total piglets born alive is increased with 0.75 piglets.

5 Mxps 5 i
Total Piglets born Total piglets born alive
mCON mSWF mCON mSWF
b=
<t
i |
Parity 1 Parity 2 Parity 3 Parity 4 PARITY 1 PARITY 2 PARITY 3 PARITY 4
Parity P <0.001 Parity P <0.001
Treatment P <0.001 Treatment P <0.001

wwuw.celticseaminerals.com | Science of Feed Efficiency

SWF 20 &1 impact in use | South Korea 2022 | Trial results

SWF S0 XHE MAME I8 gleL, o|gHE £ 0.35kg 37t =1t
Piglet birth weight is not affected, but piglet weaning weight is increased with 0.35 kg per piglet.

EIRALO A UEALE FO{SIX| 2T Piglets did not receive creep feed.

MRE g GAHS LHAHE B O|RHT
Average Piglet birth weight (kg) Average Piglet weaning weight (kg)
mCON =mSWF mCON mSWF

~ ~
@ <
=

PARITY 1 PARITY 2 PARITY 3 PARITY 4 PARITY 1 PARITY 2 PARITY 3 PARITY 4

NS Treatment P <0.001

www.celticseaminerals.com ‘ Science of Feed Ffficiency
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SWF 20 @1Fimpact in use | South Korea 2022 | Trial results

SWF 20 Z1} R=9| 5 0|5 1.055F 37I, 5 0|FHIF 12kg 57t
SWF fed sows weaned 1.05 piglets extra per litter, resulting in 12 kg extra weaning weight per litter.

MAE BE O|fFFES MUXHE 5T 0| FHS
Number pigs weaned/sow Weaning weight litter (Kg)
uCON mSWF uCON mSWF
5 2
~
© ©
PARITY 1 PARITY 2 PARITY 3 PARITY 4 PARITY 1 PARITY 2 PARITY 3 PARITY 4

Parity P <0.01 Treatment P <0.001
Treatment P <0.001

www.celticseaminerals.com | Science of Feed Efficiency

4. Z2J1M™ How it works

1. H=% | 45 &2
Reduce systemic inflammation.

2. 2RAA A B4
Improve glucose metabolism.
3. 87| =%9| 7|5 &Y
Increase tissue functioning.




Ml 7HXI 28t JI1™ Triple mode of action.

|

ol

Zr2 REDUCING INF

HAI| 5 ==t
Optimize immune functioning
R 93 24 L FEBE 24

SWFE Reduced systemic inflammation and reduce leaky gut.)
st Xt 8= ,
S8 S e B) =32 CHAL B4 wrove GLucos: merasc
MBSt 2 X171 ‘
de|ggsant QBT MY U2, AES B X2 Hojo] 234
'6'“ X []I |_:“ 2 5 St2 32 SHEN Y He 22AA ZT0| FHSE.
hatid 2 = a2 e ) e
. educe insulin resistance,Improving glucose uptake in umbilical
A seaweed formulation cord and placenta and improving overall glucose tolerance.
containing anti-
inflammatory bioactives BB =] 7|4 &A} INCREASE TISSUE FUNCTIONIN

and marine minerals. -

o] 58 Y
Improving muscle functioning
ASI] 7|5 B3tz BUARE ES U ABEES A2

Enhance tissue functioning to reduce farrowing time and pelvic organ prolapses.

'www.celticseaminerals.com ‘ Science of Feed Efficiency

> . . .
25 a4 reducing inflammation
1. X=2| MY & Immune modulation in offspring.

m Control  mBrown seaweed bioactives SWFE 7o"F"—'1|i’|-_|' ﬁq ;%&%EE xI'EO'“ %g% E
SWF has been shown to be a strong immune modulator and
carries this effect onto the offspring:

Colostrum IgG: P = 0.062

) dolostrum IgA: P = 0.004 - YEO| =] MF 2 XHE HAHA =

Piglet (serum) Day 14 IgG: P =0.050 It primes the immune system of the piglet through improved colostrum quality
(Leonard et al., 2012; Heim et al., 2014)

NsEo HYSEET MH=2 M5 Lo7|H &=
Colostrum contains high levels of Immunoglobulins to provide
immediate immune protection

- XpEC| o m2t Wof7|HE |X|T

Defend the piglet to challenges later in life

012 A hE, MEUE BHORLE HF oY L
H&E BlRE 75

Like weaning, £ coli or S. Typhimuriunt. Reduced inflammatory response,
ﬂ ﬂ less pathogenic bacterial colonization and shedding, faster recovery.
(Bouwhuis et al.,, 2016, Bouwhuis et al., 2017;
COLOSTRUM IGG COLOSTRUM IGA PIGLET D14 IGG Heim et al, 2014)

Leonard et al,, 2012
www.celticseaminerals.com | Science of Feed Efficiency
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254 reducing inflammation
1. SWFe| & HE-8 SWF works as an anti-inflammatory

AXPE FE|E 3} Cortisol levels are reduced across parities

mCON =SWF

FE|E2 AT T MME
Cortisol is a pro-inflammatory metabolite.
BE0| [E|E UAE BYKE
ol B} motst AEf §X|
Reduced cortisol levels are anti- N 5
inflammatory and are also associated with - -
more relaxed sows. ~le

3|8
o L ol dE 522 £
Zap g2 HEE /X
Noradrenaline and adrenaline levels
(flight and fright) were measured in
blood, which showed the same pattern:
reduced when SWF was fed.

Betoro farow Aterfarrow Botor farouz Atorfarrow3 Before farowd Afer farrous Before farows Aterfarrow?
14k%H 244% 34k PP

Before Farrow:  After Farrow:
Parity P <0.001  Parity P <0.001
Treatment P <0.001

Ml 7HX1 28t JI1™ Triple mode of action.

o
=]

ol

PN
HY7|5 HHst
Optimize immune functioning
KU 2T &2 A drr3Sea g2
Reduced systemic inflammation and reduce leaky gut.)

SWF=

le el L \
S HEE o= P 722 CHAF 4 improve GLucose me
X
dejgd=2at g NEY U2, AFS B X2T Hopo)] 2R~
x She PR A L i)
ol = Ol =t E5t oH
H"' I 1' =3 '=| = Reduce insulin resistance,Improving glucose uptake in umbilical
A seaweed formulation cord and placenta and improving overall glucose tolerance.
containing anti-
inflammatory bioactives D) =% 7|5 A

and marine minerals.
28 +558 B4
Improving muscle functioning
N3] 7S 22 2UAR TR U NI3EES A2

Enhance tissue functioning to reduce farrowing time and pelvic organ prolapses.
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—
=53A [HAF 2F improve glucose metabolism
2. YME CHAFEZF 2 Metabolic syndrome during gestation - SWF prevents negative impact on piglets
2.5-fold reduction 1.8-fold increase
= ?:ll*_l'E 'g'-'ﬂ'- %Ag -2_}2}5 xl"E %ook %E Insulin resistance marker (SCD) Glucose transporter (SCL2A2)
SWF prevented the negative effects of metabolic syndrome and umbilical cord umbilical cord

gestational diabetes being passed onto the piglets.

1
- ol M R|E 258 22 s
The SCD gene is involved in fat metabolism: a high level of this ’
gene favours fat deposition.
506
= A EH A ol e MY ot
Thus, a reduced expression of the SCD gene means less fat 0.4

deposition and subsequent less insulin resistance.

o ©

S

Relative mRNA expression (fold change)
Relative mRNA expression (fold change)

1 2 3 4

1.2
0.2
= Fix BEO| Ejoto) 2RIA I Y
The increased glucose transporter also conflrms this reduced 0 1
insulin resistance, since there is more glucose being delivered to 1 2 3 4
the piglets. PARITY PARITY
-a-CON -m-SWF —=-CON -=-SWF

Garcia-Serrano et al, 2010; Cheng et al, 2019; Cheng et al, 2018
Upadhaya et al, 2022

==

E oA [.H“' °"'*"|mprove glucose metabolism

7t HH Z+A SWF reduces liver damage

e oy o rogrssion i mics o o Westrn- Sty o - 16T7H HIT ST 2K A= F0f A
iver injury and progression in mice on a Western: e diet: EH-{? E_q? Hlaq?

Effects of dietary minerals Mice prone to obesity were fed a high fat diet for 16 weeks, with or

’, without SWF.
LEAN OBESE

s C=F = ™A F Normal mice were kept as control.

* 16F ¥ SWF 20 ¥ XU S =
|47 7F Aretx| o X2 315
After 16 weeks, a fatty liver and clear steatosis (“ballooning”) was seen
in the high fat diet treatment group.

= SWF 20{& X[YCHALS YH|5t

Healthy Diet  High-Fat Western-Style Diet

AN

Healthy Liver Fatty Liver NASH Liver Cirrhosis Liver Cancer E}IASLE Al Sl S
Steatosis Steatosis Fibrosis with scarring I—I‘Tgl' = EHA} % 32} 2 EI%H
inflammation " This was substantially reduced in the SWF fed group, together with
Ballooning Degeneration . . .
Fibrosis molecular changes in genes associated with dysregulated fat and
carbohydrate metabolism.

High-Fat Western-Style Diet +
Seaweed-derived Dietary Minerals

/\ = 2 A7 Za oy x| Az F0f 7|2 2tAI8lo|

A Steatosis CHAREOH o' =}
Minimal injury SWF could prevent the adverse, downstream effects activated by the
No progression high-fat diet in both the short (this study) and long-term

Varani et al, 2022 (Aslam et al., 2012; Aslam et al., 2016).
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A seaweed formulation
containing anti-

inflammatory bioactives
and marine minerals.
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= X1 = SEAF:
SEY XX )| ekt
3. M gao= P 2

HEY BST|s Wt 2Y

Ex vivo model for assessing the gut barrier.

HNZ U gndzt HF

Tissue was also challenged with Sa/monella enterica
enteritidls.

oY A2 8Hl 25

The challenge worked: permeability of the gut
barrier increased 8-fold following the SEE challenge.

Y H5T|52 M2 70 Y ¢S

Gut barrier was affected by treatments.

SWFT ZE3 HES 7|52 AU HE
Reduction in P, value means that the gut barrier is
stronger.

Synergistic effect between A. Nodosum
extract and Lithothamnion glaciale:
very positive effect on barrier function.
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ncrease tissue functioning
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J1& Triple mode of action.

RPN

a
HY7|E =X}
Optimize immune functioning

KU HS 2 L BEFEEE AL
Reduced systemic inflammation and reduce leaky gut.)

ol

=22

A AL B4
°|ﬁ"*' Med Za, Eﬂ’is- St X131} Efotofl S FIA
= SHEIH FHEQ SREIA ZZ0| FASHE.

Reduce insulin resistance,Improving glucose uptake in umbilical cord
and placenta and improving overall glucose tolerance.

=3 7|5 gy
28 +538 B4

Improving muscle functioning
32| s ZdEz Uz T U XS EES AL
Enhance tissue functioning to reduce farrowing time and pelvic organ prolapses.

MR YH2AE TNO ASHI| 4E
InTESTine model at TNO, the Netherlands

ot 28+0] 125 Boosting immunity with a strong gut barrier.

SWF 543532 22 23}
Reduction in leaky gut following SEE challenge with SWF

40.83 30.96 - 45%
37.92
<
£
o
S 22.45
=
()
=
[
g
R
6.39
Control Control A. Nodosum Lithothamnion SWF
extract glaciale
No challenge With SEE challenge P<0.001
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‘ H252| ADISS=QTs SHELRO| DIHSE At 250 dHH|

SEE XX J|s e&tincrease tissue functioning
-]

I} SWF resulted in the farrowing time being reduced by 20 minutes

EOAZHR 2T-2F 2O/E £ 2T 22 2 M HEAZ
Farrow duration between first to last piglet born (Min) Placenta expulsion time after last piglet birth (Min)
mCON  mSWF mCON mSWF
e
3 o
) : b
0 N
o
~ = b=
=
~
=
~N
PARITY 1 PARITY 2 PARITY 3 PARITY 4 PARITY 1 PARITY 2 PARITY 3 PARITY 4
Parity P <0.1 Parity P <0.01
Treatment P <0.001 Treatment P <0.001

Upadhaya et al, 2022
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5. 2% In summary

= SWF 20| 2=2| PSY + 1.65
SWF fed sows wean 1.6 extra piglets per
year

- AWY YNE W EQE AR
= 4kg
Include SWF at 4 kg/tonne
in both gestation and lactation diets

www.celticseaminerals.com ‘ Science of Feed Ffficiency
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E-T'— Z 11} conclusions from research

BE MY Y2 o 71X 247t &8st

improve sow output and health, multiple factors play a role.

E4 A g3a X[ 8 B MHst= A2 psy 49| Eraart
Birthing vital, thriving piglets is essential for a good number of PSY.

BEO HUY SRIL E5E Y= Aol =4 Ao IpES RUHA2EN 2EO0| AP T
Improving the glucose distribution within the sow allows for a smoother farrowing process while improving piglet vitality
and sow health.

YHE gl M2 LUF HYo|L YhE oz oM UX| = Bl
Insulin resistance during pregnancy is common in sows but is not generally recognized.

matM REQ| elEEl MEEdS EHZEN RE TE 7L Z4Asta pSYE SAECE
Hence, reducing insulin resistance will help to reduce sow losses and improve PSY.
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A unique seaweed formulation with anti-inflammatory bioactives and marine
minerals can help to tackle insulin resistance and improve sow productivity

% Improves sow productivity by:
v Reduce inflammation.
v' Improve glucose Wean up to
— metabolism.
& ...\ ¥ Increase tissue 1 .6

o
‘; %42?&3 functioning.

VR piglet extra
e per sow.

AR
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CELTIC SEA
MINERALS

Part of the

MARIGOT

Group of ‘companies

EE[H"E!]—I'. glﬂE MEHHE.’HI Gestation diets Dankook

Ingredient composition of experimental gestation diets’ ( %, as-fed basis) Calculated composition CON cM1 cM2
Items Gestation
CON oM M2 ME, kcal/kg 3,200 3,200 3,200

Corn 49.02 4893 4933 Analyzed composition
Soybean meal (48%) 422 425 4.06 DM 88.5 89.1 88.6
Soybean oil 2.06 21 1.89
Dehulled Soybean meal 5.94 594 594 s 128 =8 L
Palm kernel meal 2 194 23 Fat 44 444 424
Wheat 2441 2441 2441 P 077 077 0.62
Wheat bran 33 28 SER
Soybean hull 22 22 22 P 05 049 05
Molasses 325 825 325 Mg 0.19 0.19 0.19
mcP 0.8 . 08 lys 070 070 070
Salt 05 05 05
Methionine (99%) 001 001 001 Met 0 0.20 021
Threonine (100%) 0.09 0.09 0.09
L-lysine (78%) 023 0.23 0.24
Vitamin / Mineral premix? 04 04 04
Choline (25%) 015 0.15 0.15
Phytase 0.01 0.01 0.01
Limestone 1.39 1.09 0.69
MgO 0.02 - -
SWF - 0.4 0.4

www.celticseaminerals.com \ Science of Sow Productivity
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EE[H""—'!'J_'L E-.C-’rE ll‘EHH'ﬂ'Hl Lactation diets Dankook

Ingredient composition of experimental lactation diets1 (as-fed basis, %) Calculated composition CON cMm1 cMm2
Items Lactation
CON M1 M2 ME, kcal/kg 3,300 3,300 3,300

Corn 41.08 4094 4119 Analyzed composition
Soybean meal (48%) 4.02 4.03 3.96 DM 88.8 88.1 89.0
Soybean oil 321 326 3.08
Dehulled Soybean meal 12.96 1296 1296 P 163 165 164
Wheat 23.00 23.00 23.00 Fat 576 581 5.64
Wheat bran 831 831 831 Ca 0.74 0.75 0.60
Soybean hull 2.00 2.00 20
Molasses 200 200 24 P sl s s
MCP 0.59 0.59 0.59 Mg 0.25 0.25 0.25
salt 0.5 05 s lys 092 0.90 0.89
Threonine (100%) 0.05 0.05 0.05
L-lysine (78%) 03 03 03 Met 020 023 021
Vitamin / Mineral premix? 04 04 04
Choline (25%) 0.12 0.12 0.12
Phytase 0.01 0.01 0.01
Limestone 143 113 073
MgO 0.02 E =
SWF - 0.4 0.4
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