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Weaning: a life milestone for babies!

Wrgh. B)LAE fr i) AR !

e Accustom to food other than its mother’s milk

B BRI S .

NC STATE UNIVERSITY DEPARTMENT OF ANIMAL SCIENCE



Weaning: a life milestone for pigs as well!

Wrgh: WHERU, LR EEmM! |

* Naturally, sows wean piglets at 8 to 12 weeks of age.

T, A RYIES-12)8
* In pig production, we wean piglets at 2 to 4 weeks of
age. IMHATLFEAEATHE2-4 8 Wi 5,
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Weaning: a life milestone for pigs as well!

Wil XHRERUL, AR EER !

* Pigs are all stressed and tired from transportation.
FEAEIs S DR Al B B T T IR 5

* Dealing with new pen-mates 12 F: N4 “AHR”
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Weaning: a life milestone for pigs as well!

By

XKW, W) EEm! |

e And then....

n/—

A=

forced to eat solid feed! %X )5, #¢iA 3=
1AL,

.. which mostly includes starch and plant proteins.
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Weaning: what do we feed to piglets?

Wi gh: FATAAT ZIRFFAFHE ?

* Are they ready to eat your feeds? ‘B T HZ /RAT ]
(G SN

— What are you feeding to newly weaned pigs? /4]
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Weaning: what do we feed to piglets?

W 4: AV AFHEIRAT 4.2
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Weaning: what do we feed to piglets?

Wrdly: RATIe A8 VR AT A 2
* Feedstuffs from plants Y& E f&47) 1 1518}

— Protein supplements & F 4N &)
e Legume seed meals 5 Fi & A
e e Co-products from grain milling and
brewing 247 H 5 FIFRIEE 1 Bl 72 iy
— Energy feeds H& &1 £}
e Cereal grains KA
* Oils Y g

NC STATE UNIVERSITY DEPARTMENT OF ANIMAL SCIENCE



Weaning: what do we feed to piglets?

W gh: AV AF PRI 42

* Feedstuffs from animals J5 H 2190 1) 1l &l

— Protein supplements & H #M 84 Ciny
e Meat meal, meat and bone meal RI¥y, KRB .
* Blood plasma, blood meal IflL.3¢, ¥ g e
. W e fi'é"i’;.jﬁ"
e Fish meal 2t

— Energy feeds fe&E 1AL}

* Whey permeate, whey powder
JTEEY, LR
* Animal fat Z1¥ ik
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The gut: gastrointestinal tract

 The gut is the digestive tract but also first defense
immune barrier. 7B 2 IHWIE, tHEF —1EP1H
CaLT T —

<

) { i~
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k\ .,
.‘ '5 Rectum

-
by swk 2013

Duodenum Jejunum lleum
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The gut: endogenous digestive enzymes

fiE: NIETHACES
e Activity of endogenous digestive enzymes changes.
N R VH AL B TR AR A TR R T i ) BT

— Selection of feedstuffs based on available enzymes
12

y
o

Enzyme activit
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Wk 2 Wk 4 Wk 6 Wk 8 Wk 10

—— S| amylase, 100x Sucrase —« Maltase — Lactase ‘
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The gut: anti-nutritional compounds in feeds

WiE: FRFRESFNEY

* Cereal grains and legume seeds contain ANC.
BV G RKRTh SR/ PE NG
— ANC impairs gut health in newly weaned pigs.

PUE TR A W= WA W W AT g ia (R

Soybean meals & fH Trypsin inhibitor &5 H &1 X+, lectin
(legume-seed meals)  EEEEZ, glycinin K5 BREE H

ISRy iy B-conglycinin B- K5 EKE H, sNSP
Canola meals JH2EFFF1  Goitrogen, sNSP HUIR IR, sNSP
Sorghum 151 %2 Tannin H.77, kafirins BEiA A 55 H

Cereal grains &%) Phytate fH &, sNSP ] VA M AEVE ¥y 22 2
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The gut: challenges

Wi : PRk

* The gut is continuously challenged by:

— Physical damages by feed particles

— Anti-nutritional compounds < 718 AW a2 2Bk L
— Toxins and bacterial infection - TARHUR A EE 1545
- PUE MU EY)

— B A

by swk 2003
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The gut: challenges

Wi : PRk

e All these foreign compounds could cause:

— Disturbed gut integrity and gut leaking

— Immunological and inflammatory responses
— Oxidative damages in the gut

— Increased pathogenic infection

o FTEXESHNSRAL G W] RE T
— TP 5 B4 R0 gy it — g A s
— G AN RNE [ W — S R R
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The gut: challenges

Wi : PRk

e All these foreign compounds could cause:

— Impaired gut morphology increasing cell
proliferation

— Impaired nutrient digestion and absorption
— Finally reduced growth and health of nursery pigs

o« I IXEE SR SR HES 2L
— W3S 32 40 BG4t B e
— B FRTH AR 52 431
— B b A B A A
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The gut: challenges

M. Hhsk

 The gut is the digestive tract but also first defense
immune barrier. I8 2 HAE, WEH —EPIH
G .

by swk 2006
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The gut: challenges

WiE: Hhak

 The gut is the digestive tract but also first defense
immune barrier. B2 IHWIE, tHEF —1EP1H
T d% )
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The gut: challenges

WiE: Bhik

e Disturbed gut integrity and gut leaking
o TPLIHIE S BVEN i

Tight junction proteins ‘B2 & H
(claudins, occlaudins, ZO-1)
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The gut: challenges

Wi : PRk

e Disturbed gut integrity and gut leaking
P& T8 BN
— Caused by anti-nutritional compounds (phytate)

e SR EY SRR GHER)D

0.50 1 ANC

e - Claudin ﬁ - 0.40 | Bl No ANC

0.30 -
0.20 -
0.10 1
0.00 ﬂ
Claudin Occludin Zo-1
Lee et al. (2017) ASAS-MW
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The gut: challenges

Wi : PRk

e Disturbed gut integrity and gut leaking

TP e 58 B 7w

— Caused by anti-nutritional compounds (sNSP)

PUE RN EYI 5] ER) (sNSP)
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The gut: challenges

Wi : PRk

* Immunological and inflammatory responses

JIT K[ 45
— Impact on TNF-a Fe I8 98 0E J M
o IR SR SRR 1o FR R
Mycotoxins Allergenic proteins sNSP DDGS
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nmol/mg protein

The gut: challenges

Wi : PRk

 Oxidative damages in the gut 71 &AL {5
— Impact on oxidative stress markers

AN FAR TE A ) 5

Protein carbonyls &5 FH J5i #ik 5 Malondialdehyde A &
Mycotoxins Allergenic proteins sNSP DDGS
3.0 - 58-0— 208
560 2 0.6
2.0 5 2
20 4. 0 0.4
020 - S 0.2
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0.0 0.0 0.0 .
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The gut: challenges

Wi : PRk

* Increased pathogenic infection

— Enterotoxigenic E. coli: F 5, F6, F18 fimbriae

— Coronavirus: TGE, PED

— Clostridia ssp. (Clostridium perfringens A and C)
— |sospora suis: a protozoan parasite

— Salmonella (Salmonella typhimurium)
o I SRR G
— PPl R KIATE-F 5/F6/FI8H T — FE5E Bk

— JIRIETEE: TGE. PED 5 A B W) A
— AR IENRAR B ARIC - I TR
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The gut: challenges

Wi : PRk

e Antimicrobial growth promoters (AGP) have been
successful reducing pathogenic infection through the
gut in pigs. However, AGP is banned in animal feeds.

i %E”MEEE il (AGP) LDl L 72 4 M 1 ik
IR EURG . SR, AGPs2ZE 1L FHAE ST RL

E U ( 2 O O 7 ) {(_ U.S. Department of Health and Human Services
U S‘ \ ( 20 1 7) FDA Releases Biannual Progress Report on Judicious
Use of Antimicrobials in Food-producing Animals
: ? The number of new antimicrobial approvals was incorrectly reported when first published on February 26, 2015. The
— O I S n eXt H error was corrected on February 27, 2015.

February 26, 2015

m\USF od al dD gAdm tt

Animal & Veterinary a =

The U.S. Food and Drug Administration announced today its second progress report on its sirategy to promote the judicious
use of antimicrobials in food-producing animals.

In December 2013, the agency took a significant step forward in addressing antimicrobial resistance by publishing Guidance
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The gut: challenges

Wi : PRk

* Impaired gut morphology increasing cell proliferation

W P35 52 451 5 N 4 g 8 B

Mycotoxins Allergenic proteins sNSP DDGS
HFRR AREE A RAETE R 20
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The gut: challenges

Wi : PRk

* Impaired gut morphology i mcreasmg ceII prol|ferat|on
T35 52 A5 G I 2 345 FE s I

— Immunohistochemistry

— Ki67+ cells in the crypt

25 - sSNSP .
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The gut: challenges

Wi : PRk

* Impaired nutrient digestion and absorption

B I H AR A 2 45

Allergenic proteins i 8 A sNSP DDGS
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The gut: oxidative stress

WriE: EANE

* Finally reduced growth and health
i JE b 1 A R
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Feeding newly weaned pigs

PR3 B A2

* Feedstuffs should be carefully selected.
(G SIS TR 7SV
— Substrates for endogenous digestive enzymes
55 PV T Y 1 B DL P
— Anti-nutritional compounds $1E F# &Y




Feeding newly weaned pigs

PR3 B A2

e Use of right feedstuffs will help with:

— Enhancing gut integrity and reducing gut leaking
— Reduce unnecessary inflammatory responses
— Reduce oxidative damages in the gut

o A8 A AR RO AR B -
— WE o iz s B, b i
— B AS DB T SORE
— /b B iE A A 150
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Feeding newly weaned pigs

PR3 B A2

e Use of right feedstuffs will help with:

— Reduce pathogenic infection through the gut

— Improve gut morphology

— Increase nutrient digestion and absorption

— Finally improve growth and health of nursery pigs

o A AR BE B TR 7 B
— D B EEUR TR — 3N FE A TE AR

— BEEHEES — wJa PR I AR A
i
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Feeding newly weaned pigs

PR3 B A2

e Feedstuffs from animal tissues or products have
extensively been used in feeding newly weaned pigs.

— High digestibility
— Absence of anti-nutritional compounds

o MBI ZRA =B ah O V2 N - v R I
V453 o

— HHE
— CPiE TR
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Feeding newly weaned pigs

PR3 B A2

— Protein supplement: blood plasma, fish meal,
dried whole milk, dried skim milk, whey protein
concentrate, dried cheese products

— Energy feed: whey permeate, whey powder

— PR MK, #6, =AY, BURY)
By, FLIRIRGEEH, YIS
- AeER: AIBBE, JiEH
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Feeding newly weaned pigs

PR3 B A2

* Protein supplement (5 to 7 kg BW):

AR (527, TR E)

— Soybean meal: max20% E.fH: & K20%
— Fish meal: max 7% . BNT%
— Blood plasma: max 7%  [M.3¢: & K7%
— Poultry meal: 5 to 7% BRK: 5827%

— Supplemental AA: L-Lys HCI (max 0.5%)
7R LR FRERIR S (5 K0.5%)
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Feeding newly weaned pigs

PR3 B A2

* Energy feed (5 to 7 kg BW):
REELARl (BERTATIRE)
— Whey permeate: min 22%
KEHIFEH (ABEE) « m22%
— Cook meal / bakery byproducts: 5 to 10%
BV B = . 5410%

NC STATE UNIVERSITY DEPARTMENT OF ANIMAL SCIENCE



Feeding newly weaned pigs

PR3 B A2

Feedstuff, % 5to7kg 7tol11kg

51 Lactose / Energy
10 — AW/t E

5 — Energy it =

Corn, yellow dent &K

Whey permeate FLiGE21EY)
Cookie meal HT+¥3
Soybean meal = fH

Poultry meal B 3

Blood plasma L7 3 2 } Protein &1 H
Fish meal B¢} 4 2

L-Lys H 0.45 0.48

DL-dVlet * 0.20 0.20

L-Th 0.15 0.15

Others 2.20 3.17

Total 100.00 100.00
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Conclusion &£

* The gut of newly weaned pigs is not fully mature and
its health can easily be impaired reducing growth.
o TR B R A, LA REIR L

Wz %, FEREAK
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Conclusion &£

* Consideration of selecting feedstuffs is critical for the
gut health and finally growth of newly weaned pigs.

© N T e @ MBI R, RS ENA
FHRE R R =
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Conclusion &£

* Use of feedstuffs with allergenic proteins and anti-
nutritional compounds should be limited in feeding
newly weaned pigs.

o WAy HAR R S A SR AU E SR G
IR %2 B BRI
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Thank you!

Thoughts? Questions?
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