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Cacvan dé thuong gap trén
HEO CAI SUA

GIAM TRONG TIEU CHAY

3 YEU TO QUAN TRONG:
Trong luong so sinh 2 Trong luong cai sita 2> Luong an khi cai sita

(van Kempen, 2014)



3 GIAIDOAN QUAN TRONG

TRUGC CAISUA CAISUA NUOI THIT

HEO CON STRESS CUC PAI:

Tuan dau tién mdi sinh ra & Tuan dau tién madi cai sla



NOI DUNG

Khi cai stra Chuidnbitét | | ToIi uu %
=hRllRESS trudc cai sUa tang trudng
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2.STRESS CAI SUA

v An thiic an/cdm madi = Stress |on nhat
v Xa me + ghép dan mai

v’ Stress van chuyén/ lua heo

v" Chudng nudi méi = Méi trudng mai

* Tiép xuc nhiéu mam bénh

*  Mbi trudng mdi: nudc uéng, chuéng nubi...

Ghép heo
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JGIEIXVE/ W > anh hudng dén mién dich, tang truéng

Stress dan dén kich hoat trucHPA = Tang ham lugng cortisol - tic ché sy tang sinh té bao T,

(vung duéi doi - tuyén yén - tuyén thugng than) té bao giét tu nhién (NK) va bach cau trung tinh
> gidi phong ACTH (thuy tru6c tuyén yén)va - Kich hoat truc “Than kinh-ruét” - Lam giam Iuong thic &n
glucocorticoid/ cortisol (tU vo thugng than). an vao, 1am tang phan (ng viém rudt
Stress cai stfa = SUY GIAM CHUC NANG GAN > Gan tédng cudng (gap doi) tao glucose ti glycogen; va tan
(Southey, 2021) tao glucose tir cac nguén khac (lactate va AA)
Giam an/ nhin an > thiéu hutnang luong > Céc cytokine (IL-3, IL-6) > phé vé& qué trinh tan tao dudng va
-2 gidm nhanh dudng huyét chuyén hoéa tai gan

Stress khi cai sta c6 thé pha votinhtoanvenciia - Tinh trang loan khuan -2 xam nhép cia mam bénh trén cac
hang rao ruét va lam xao trén su can bang té bao biéu mé rudt, dan dén viém rudt tai cho.

hé visinh vat (V5V) dudng rudt 3 Trsm trong thém phan ting viém, nhay cam hon véi

con béo cytokine va nhiém trung huyét
STRESS KHI CAI SUA - vonglan quan: STRESS LAM GIAM LUONG AN - Suc khée duéng rudt kém hon va
réi loan dap tng mién dich 2 Dan dén GIAM LUONG THUC AN va thém réi loan chiic ndng gan

(Jayaraman va Nyachoti, 2017)
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GIAM AN SAU CAI SUA - Tac déng toan dién nang suét

Nghién cuu

Vande

Dien giai

Le Dividich (2000)

Nang luong ME
cuor tuan dau
tién sau cail sua

Dén ngay cudi tuan dau tién, heo con chi dap tng 60 - 70% ME
so vdi nang luong trao déi ME dugc hap thu ti sita me
= Can 2 tuan mdi dat bang muic ban dau (trudc cai sira)

Trong luong  Giam 100 - 2509 trong ngay dau tién,
cai siia mat khoang 4 ngay mai phuc héi trong lugng ban dau
Tokach (1992) ADG trong Néu tang trong 227g/ngay thi gidam sé ngay nudi dén xuat thit 13
tuan dau tién 6 - 10 ngay so v3i muc tang trong 0 - 150g/ngay
McCracken (1999) Luong an thap Luogng thic an thap trong giai doan sau cai sifa = gay viém rudt
va gidm chiéu cao nhung mao va dé sau khe tuyén ruét
Spreeuwenberg  Khduphanan Thanh phan ché d6 an khéng phaila van dé
(2001) trong 4 ngay diu Luong thic an thap lién tuc méi la nguyén nhan gay roéi loan

chuc nang hang rao ruot

(Campbell, 2013)
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I LI ES VB —~ Teo nhung mao rudt

* Stress cai sifa 2 Pha vG tinh toan ven clia hang rao rudt va lam xao tréon su can bang
hé vi sinh vat dudng ruét = Viém rudt

Pudng rudét khée manh

. ..khicaisira
: E | sl
Nhung | E s ‘
1 \\ '
rUQt : I' .' : \\ ." -
: : IRE v Nhung mao ruét | i p )
: : : : i teo ngan ; ,: i .
: i
.I' &
Pathogens | Khe tuyénruét = » xﬁ

(= ey, 2
mmaﬂaﬁn
Rorwuwemruot

Trong vong 24 gi® sau cai slia, chiéu cao nhung mao ruét giam

25 — 35% so vai trudc khi cai siia (Zheng va cs,, 2021)
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TBPaneth | Tébdodai Té bdao biéu md

Chét theo -I

Cac cytokine
tién viém

Cac lien két chéo l

chuong trinh

Réiloan
chucnangrudt
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[Tang, 2022]

I RS VR /W > Loan khuan, viém rudt cuc bo

STRESS = gay mat can bang néi maéi

dudng rudt théng qua cac vi khuan sdn sinh

cac axit béo chuoi ngan (SCFA):

- Lam gidam vi khuan san xuat SCFA
(Alloprevotella va Oscillospira)

- Tang Erysipelotrichaceae va Lachnospiraceaet
- Giam san xuat butyrate

Axit béo mach ngan (SCFA) c6 tac dung diéu
chinh tich cuc:

» qua trinh chét theo chuong trinh cta TB,

» bai tiét cac yéu t6é chong viém

» biéu hién protein lién két chéo




HE THONG MIEN DICH
chua truéng thanh khi
mdi cai sta c6 thé lam

tram trong thém
phan Ung viém
-> dé bi bao cytokine va
nhiém trung huyét hon

S I > Viém rudt, nhiém khuan/ nhiém tring mau

= Cac lién két chéo gilra cac té bao rudt bi long léo
- Tang tinh tham thanh ruét hay ré ri ruét

Cdcté’bc‘:o)UUUUUEQUUUUU&AUUUUUK')UUUUUK

x ~
mangﬁnhay Lién k&t chéo s RO riva
ruot binh thuéng viém rudt

Luuhanhcdc phifc hgp miéndich

&

Dong mau

Bé gdy Tinh trang Bénh Kém hdp thu va
hang rado mau ndo viém ruot mién dich thiéu dinh dudng

- Tang dap ung viém do su xam nhap clia cac ndi doc t6, cac chat gay di ing
va vi khuan gay bénh tir long rudt di vao vong tuan hoan
- Loan khuan/ tiéu chay, nhiém triing mau
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STRESS SAU CAI SUA = LOAN KHUAN

Stress sau cai sitra 2> heo con giam an manh

Intestinal cells  Vikhuan gay bénh (VD: E.coli, Salmonella)
g;m, ran - st dung cac chat dinh duéng dac biét
et 'ai;p;ns,s\ AR (etanolamine) = tang cudng cac yéu té doc luc, loi
l I il irtiorschasiion thé canh tranh dinh duéng vdi cac vi khuan khac.
I | * Enterohemorrhagic E. coli cling ¢ thé sirdung
w Cop'et}m'"'"e pine fucose = tang su két dinh vdi cac té bao ruét
in idey” R -
Ei:;;%:si:;:smﬂdE Ethanclamine . ?eases ‘
Carbohydrates Fucose
W Heo con cai sifa dé bi boi nhiém
I l Pathogenic bactsca f 4 v Vi khuan gay bénh duong ruét
EHEC, Saimoneilla ntracellular proliferatio » =

J

k - ~ ® A >
Prollferatl breakdowr/ va gay t el C h ay

do su sinh s6i nhanh chéng cta vi khuan gay
bénh va mat tinh da dang ctia hé vi sinh vat
dudng rudt

Loss of bacterial dwersrty Gut microfiora dysbiosis

Microbial communities

FIGURE 1 | Maintenance of intestinal nutrient pool and the pathogenic baceterial specific nutrition metabolism.

(Xiong, 2019)
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Heo con tieu hoa kém khi cai stra?

1. Daday: khéng phu hgp cho thuc an/cam (kich thudc, gian ng chia thuc an, @
2. Men tiéu hoéa: Lactase giam nhanh, Lipase/Pepsin/Trypsin/Amylase tang cham
3. Ruét: teo ngan nhung mao (nhat la ta trang)

pH acid: tc ch& VK c6 hai, hoat héa Pepsinogen

Pe

epsin

Pepsinogen

oy in
=" ' HCI
ré.{---.,- *

enzyme development

Relative

Age (weeks)

— Thic an sém di vao ta trang va ¢ dang chua tiéu héa
- Cung cap dudng chat cho cac vi khuan co hai: sinh truéng, phat trién
—> Tiéu chay
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Hién tugng TICH NUOC trén heo sau cai sira

* Trudc cai stra: heo con tang trong khoang

250 ipid ® Protein ® Water

- l e . 40g protein, 40g lipid va 220g nudc

. l * Sau cai sta: heo con giam mé ma& (uu tién
) | gitr m6 nac) khi luogng an giam dudi muc
P 1 I duy tri co thé
& s0| § l * Su tich nudc nay khéng lién quan tich nac

0 | : E % . - cho dén t6i thiéu 7 ngay sau cai sifa
50 ¢
l

—>Heo con mdi cai sifa ¢6 can bang
nang luong am nhung tich nudc

-100 .
Days post-weaning

Su tich lay m@, protein va nudc trén heo con trudc cai sira
(1 ngay) va sau cai sifa (Whittemore, 1981; van Kempe, 2023)

(van Kempe, 2023)
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Tinh trang MAT NUGC / TICH NUGC s

14

trén heo sau cai stUa (van Kempe, 2023) . ’“ ] [ ]

mmol/d

S N~ & o =
f
|

* Insulin kich thich than tang tai hap thu nuécva e r
natri, do do gay ra tinh trang gitr nuéc o 1 1 3 4 5 e

Day post-weaning

Khi thiéu insulin QIR ARG NETM  Thit thoat chit khoang qua dutng tiéu trén

S g g —_ra - e < 2 - g heo cai sifa 24 ngay tudi
Thiéu insulin khi cai stra lam giam qua trinh K va PO4, cung cac chat

trao d6i chat clia té bao tham thau khac dugc
- kali (K) va phosphate (PO4), va nudc: ra kéo trd lai cac té bao :
khoi té bao va thoat ra ngoai théng qua - dan dén tich nudc -
dudng tiéu > Céc té bao co lai (phi1 né) 3

(tinh trang mat nudc & ca ngay khi cai sia)
(diéu nay khong phai do lugng nuéc udng vao khéng du)

* Insulin lam cho cac mach mau bi ro ri = cho phép huyét tuong va Day post-weaning

albumin thoat ra ngoai = lam tang nong dé hemoglobin trong mau  Néng d6 glucose va insulin trong mau, glucose

trong ruét non trén heo sau cai stra
(khdng c6 di lidu & 28 ngay sau CS)

@ Hoi nghi KHCN nganh heo toan qudéc - Lan tha nhat 14




TIEU CHAY SAU CAI SUA:
VONG LAN QUAN

80% heo cai stia chi dan mot it cdm trong 1 - 2 ngay dau
. -' - 2
W 5-10% heo cai sifa hoan toan KHONG an trong vai ngay GIAM

(van Kempen, 2014) Iu.o.ng én/ngéy

@ Héi nghi KHCN nganh heo toan qudc - Lan thu nhat 15




1. CHUAN BI HEO CAI SUA
PUGCTOI UU???

CHAT LUONG HEO CAI SUA dugc quyét dinh bdi:

2|3

Stic sdng sau Trong luong Kha nang bu
khi sinh ra so' sinh sita dau

@ Hoi nghi KHCN nganh heo toan qudc - Ldn thu nhdt 16




GIAl POAN CHUYEN TIEP = RAT QUAN TRONG

4 tuan cudi thai ky = 70% trong luong heo con so sinh

Trong luong so sinh quyét dinh:
v' Luong sra non heo con bu duocc
v" Tilé heo con thiéu sira dau

Luong sira dau phu thudc vao:
v Téng trong lugng heo con dé ra
v' Heo con bu sém sau khi sinh

(Theil, 2015)

@ Hoi nghi KHCN nganh heo toan qudéc - Ldn thu nhét 17




4.2kg sita heo nai = 1kg tang trong heo con /200

TIET SUA NUOI CON TANG TRUGNG PAC BIET CUA
HEO CON
= . F 1 1,5kg= X
35-55% HEONAI | 7 30kg= 2X
KHONG SAN XUATBUSUANON | ‘% 21 [caisita] 6,0kg= 4X
CHO NHU CAU CUA 6 BE
' o 42 15kg= 10X
" (Le Dividich va cs., 2005; Quesnel va cs., 2012; Decaluwé

va cs., 2014; Machado va cs., 2016)
(Kim, 2017; Szudzik, 2018)

Hoi nghi KHCN nganh heo toan qudc - Lan tha nhat 18




SUA ME & TANG TRUONG HEO CON

Cung

cap dinh
dudng
y

N

- A
Phat f Y / Phat
trién hé trién

mién
dich

Mién
dich thu
dong
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SUA PAU - sUC KHOE + TANG TRUGNG HEO CON

350 C) D)
] o
9000 ]
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Colostrum intake, g Colostrum intake, g

[Vodolazska, 2023]
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Sira dau: gitip PHAT TRIEN DUGNG RUOT heo con

Sau de 3 ngay dau tién: PHAT TRIEN RUOT NON: ch(i yéu trong

tuan dau tién sau khi heo con sinh ra

SUA PAU: chi c6 trong vong 24 gid,
dac biét la 6 gio dau tién sau khi nai dé

v" S6 luong TB rudt non tang 100%
v" Trong luong rudét non tang 100%
v Chiéu dai ruét non tang 30%
Sau 10 ngay, tong dién tich bé mat
rudt non ting gap doi
e Anh huédng trong giai doan dau doi
HEO CON BU SUA DAU KEM HOAC BI THIEU SAT \_ e tac_f‘-’“? kef’ aalden .
- nhung mao ruét kém phat triéndo cantrgsuy > SU phat trién cua cac co quan va
phat trién va thay mdéi cac té bao rudt non i KHGNG cé CcO Hc“)l KHﬁC PHUC

70% cac té bao mien dich dinh vi tai niém mac ruét non
(Jung va cs., 2010).

@ Hoi nghi KHCN nganh heo toan qudéc - Lan thu nhat 21




THAN NHIET va BU SUA PAU - Kha nang séng soét dén cai sia

v Tilé chét cao nhat (50 - 80%) trong vong 3 ngay dau tién

36.2 °C o [ B 39 ()
) 3 | =

v Kha nang diéu hoa than nhiét kém va
khéng dugc bu slta non day du la cac
nguyén nhan chinh gay chét heo con
trong vong 24 gid dau tién

»
. .
!

>
v’ Luong stfa non heo con bu duoc tuong e
quan thuan vaéi than nhiét heo con

(Devillers va cs., 2011; Muns va cs., 2016)

v Heo con cé nhiét doé truc trang <37,5°C, :
va thé trong < 0,86kg c6 kha nang chét R b
cao nhat trong 5 ngay dau tién -
(Geiping va cs., 2022). _ [\) 1 1K

2
Vilanueva-Garcia et al, 2020

/

(Alexopoulos va cs., 2018) 19.0
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3.TOI UU KHA NANG TANG TRUGONG
HEO SAU CAIl SUA

v TOI UU LUONG AN =TOI UU TANG TRUONG

@ Hoi nghi KHCN nganh heo toan qudéc - Ldn thu nhdt
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Muc tiéu * S6ng so6t » An cam tap an * Stic khde dudng rudt

* Phat trién rubt * Quan ly trudc - sau cai sta * Tang truéng heo con
24 -48 giv AR ) TR
P ,Ag heo con & /‘*\/g‘f}% !
dau tién ...:l:.e can CAI SUA , >}

e

v Cung cap sta Cam tap an
Nguon #
dinh duéng Sira me Camtapan  Cam chuyén tiép
|
Phase: Pha dau doi Chuanbichocaistta  Chuyén tiép Binh thudng
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Tac dbng cua cam tap an = Tang trong lugng cai sta

[Muro, 2023]

. animals MoP1

s lrmatss Resvirn
A Systematic Review and Meta-Analysis of Creep Feeding
Effects on Piglet Pre- and Post-Weaning Performance

—
S

y = —0.47 + 0.27x

Bruno B. D, Mire ¥, Rafsells F. Carsevabe 0, Matheus 5. Mosteiso ©0, Renjie Yoo "%, Felipe N. A. Ferreira "0,
Clarioe 5. 5, Neta *, Franclsco A, Pereira *%, Dominkek Maes *, Geert B |, Janssens *7, Glen W, Almond *,
Comar A. P Garbossa ', Tatiane T. N. Watanabe * and Diego F. Lead -5+

Tong hop tir 20 nghién ciu dudc cong bo:

o 46% nghién ctu cho thay cai thién nang suat
heo con trudc cai slra

o 58% nghién ctu cho thay cai thién nang suat = 28 B 5L G5
trén heo sau cai stia Creep feeding duration (days)

Figure 3. Association between litter creep feed intake and duration of creep feeding (p < 0.001;

Trqng Iu’qng heo con cai sﬁ’a va trqng Iu'qng toén 6: R? = 0.40). The codification of the studies was included as a random variable.

Litter total feed intake (kg)
L I - e I

[="
= o
o0

tuong quan thuan véi tong luong cam tap an an duoc
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TAP AN CHO HEO CON

(Sulabo, 2014)

v Khoang 75% tong luong thic an tap
dugc tiéu thu trong tuan cudi cung
trudc khi cai sira

v’ Luong thic an bé sung hang ngay cta
I(fa dé tang theo cap s6 nhan tir ngay
thu 3 dén khi cai stfa (r2=0,22; P = 0,0001)

I"'.I A )
@ Hoi nghi KHCN nganh heo toan qudc - Lan tha nhat
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:

Lugng cam tap an/é (g/ngay)

Luong an cam tap an/é dé (g/ngay)
=(090*[¥)-(1061*D)+ 377

—
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A

v Luong thuc &n > 50g/ 6 dé
chi dat duoc vao ngay thua 13
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Tac dédng ctia viéec TAP AN HEO CON TRUGC CAI SUA

100 ] L X 2 \

90

. .3 4
80 mEg B__ Tapan
70 " '

| ]
| B Sy myn
60 R |

50 gy W &
40. .Il. B | o, ** ’Khdngtépa'n
20 * @
10
0 L & 4
0 6 12 18 24

Gio sau cai stfa

Ti lé heo cai sifa an cam (%}\

-

/

Trong vong 24 gi® sau cai sifa, s heo con dn cam:
v Nhém c6 tap an: tang ti 49% lén 73%
v"Nhom khéng tap an: an 25% lén 35%

(van Kempen, 2014)
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e '

Heo con c6 that su biét an cam khi cai stra ?

Luong an/ngay 95% heo tiép xUic mang an
trong vong 4 gid sau cai sua
(Bruininx, 2001)

* Muc tiéu: luong an 150-200 g/ngay
trong nhiing ngay dau sau cai sfa va
(tiép xtiic mang an 15-20 lan/ngay)

5.0 ¢ Tim d€n méang an = T‘m:l méﬂng an nhung
- 45% heo con khéng dat muc tiéu ‘e PSR 'ih e bk
nay vao ngay cai sua (van Kempen, 2014) o mo | B (™)
2 : 2 5 S 30 | g\ - ,«»q =
= 50% heo an cam trong vong 24 qgidg; s 2y m B[ e ow =
A w - x e . . 0 0 | J Il A\ )
10% heo khéng an kéo dai t&i 48 gid % 1s | agX | ‘:’ z 1 L 2
E 10 * P aa ¥4 :
Sau cal sua (Bruininx, 2001) 0.5 2= P ¥ w ;
0.0 “I‘
0 0.5 1 1.5 2

Ngay sau cai stra
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A

14 ngay sau cai stra: Tang trong bao nhiéu?

(Winters, 2023)

1. Trong luong cai stra la quan trong
2. Cai thién luong an khi cai sira

(dac biét la 2 ngay dau tién)
-2 ngan ngua giam trong luong sau cai sta

= HEO CON SUT CAN trong nhiing ngay
dau sau cai sifa 1a do GIAM LUONG AN

* Heo con co trong luong cai stra Ién thi
cd sO lan tiép xtic mang an it hon va
gidm can nhiéu hon trong hai ngay dau
sau cai SC{a nh.u’.ng tang tru&pg cao hon Cai thién ADG (10%)
trong toan giai doan 28 ngay sau CS s (s

Tiét kiém cam (7%)

Pé ngan ngura tinh trang gidm can khi mdi cai stra:
can luong an > 207-227g/ngay (van Kempe, 2023)

= Nhung con co TL cai sua nang hon se
dat duoc hiéu suat tang truéng tot

Rut ngén thai gian nudi dén

hon trong thai gian dai hon (4 tuan sau xuat chuéng (8 — 14 ngay)
cai sta) s e R e T e e e
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STRESS LON NHAT khi cai sira la
phai thich nghi véi thuc an maéi

. Tap an tot trudc cai stia + du nudc sach
. Giir @m heo con mdi cai sira trong sudt tuan
dau tién (>30°C), khéng bi gié lua/lanh

L AR B6 sung chat chéng oxy héa/ chéng stress:
,f; Yo | | Vitamin C, Selen/Vitamin E

4. BO sung axit htru co (A.butyric)
GIAM LUONG AN >N J

5. Bo6 sung nang luong truc tiép cho
la van deé nghlem trong heo con: Acid fumaric/ Glucose

@ Héi nghi KHCN nganh heo toan qudc - Lan thu nhat 30




Tac dong cua Acid butyric

HO CH,
\“/\/ Antimicrobial effects

7 Re,
v “" W .
® Butyric acid ® »-{:'.. U e
% ,-_‘TEM% ._tf
L 5. . V&4
6’%
I. ———
(o X )
\ [TEE———
f \ ¢ e 1 \
\ b i
\ ’ 1
\ . i
Inhib 2 :H-tum : Epithelial cells
deacotylase ™~ 4 I immune cells
] '
S~
b
Gene
expression

Regulation of immunity Antimicrobial effects
Anti-inflammatory effects Host defense peplides

Cell proliferation and differentiation Promotion of Treg cells

Tight junction proteins

Stimulation of gut integrity

Mucus production

FIGURE 2 | Proposed mechaniems of action on e beneficial efiects of Bulyric ackd

@ Hoi nghi KHCN nganh heo toan qudédc - Ldn tha nhat

€@ Axit butyric = chat tc ché histone deacetylase.
*Uc ché histone deacetylase = diéu chinh céac
phén (ng viém va kha nang mién dich.

@ Axit butyric/ cac dan xuét cGia né = c6 hoat tinh
khang khuan manh chéng lai ca vi khuan gay
bénh gram duong va gram am
(tham nhap vao thanh té bao va axit hoa TB chat)

€ Axit butyric > tang cudng cac peptit bao vé vat chi
trong cac loai té bao khac nhau, diéu nay dac biét
qguan trong trong viéc:
- diéu chinh hé théng mién dich ctia vat cha
- chéng lai cac ching/mam bénh khang khéang sinh

O Axit butyric 2 giam tén thuong dudng ruét
(thdc day su hinh thanh cac lién két chéo)

(Xiong, 2019)
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