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Total meat
consumption has
increased sharply in

China.
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But, meat
consumption per
capita remains
low!
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Negative correlation between beef price and consumption
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» Cost and profitability
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Demand for beef projected to increase in China
PEHRFTREFIT L3k
Meat consumption (kg/cap/yr) msssmg (Fa/ANE)
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The four pl]lars of high-producing cows
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Gl tract and the gut microbial ecology
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Beef is the , but GI microbial ecology is
the
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Feed efficiency is primarily determined by the rumen functions of rumen microbiome
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Optimizing rumen microbial ecology for enhanced

feed digestion and utilization
B iR B MEMESE RIS ERI BRI FE
1. lonophores BFEHMK

2. Antibiotics (not including ionophores, banned)

NER (FAEEEFEKR, ZH)
1. Direct fed microbials (DFMs) BRI

2. Phytochemicals {8 RIS

3. New strategies for targeted control of gastrointestinal ecology

S BB S F RSB A R R S
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lonophores BF&k{f

" SmaII molecules typically lipid-soluble and transport ions across cell membrane
At IND FHIE MR T E
| Produced by certain bacteria $FEHMAR~%

= Commonly used ones: monensin, lasalocid, salinomycin, narasin, maduramicin,
semduramicin

BAN KRR  ALVERR B8R, PERASR A DUHER , FHER

4
0 F v/ o

o,
R Y CH»
Lasokodd A :?'1: 0:] ::1. T ;‘11 1 This screen shows the
1 ' structure of the polvether
Lssodd® |% [On Oy 1Oh | ionophore Moncnsin as a
lassiodd € | Oy | GM | Of, | OW | sodium salt with a central
Lasslocd D | O, Oy | G 01, pore containing the sodium
TLasalddE | O4, | O, | O4 | G | fon.

LasalocidP/VERE = MonensinEﬁ'é@ﬁ13



lonophores BF&k{f

A ( ST ) IN

& (FSIHER ) ouT

(high Na*, low K*)

ATP

(high K*, low Na*)

Mode of action:
Creates pores in cell

He e He+ membranes and
SAYAYALD
L'I:\":\":\'l:\ ADP ¢ P‘ H . +
AN functions as Na*/H* and
H’ —L'I \\._’ H. K‘/H‘ant. rter
K+ €—fomdiod—— Ko 'PO
TR VeI -
Na+ -- @%» Naw ' \
J A
H’ ‘- -:‘..:. "\‘;::b --e H¢ Eﬂm¢ﬂ}l’#Lx
PRI Na+/H+F1K+/ H+[Z[@)4E
FI1G. 2. Schematic diagram showing hypothetical effects of mo- J‘éﬁ?ﬁ?ﬂbﬁﬁ

nensin (M) on ion flux in S. bovis (redrawn from reference 41).
ER. HAEEEI K e
» Sensitivity to ionophores: G* bacteria > G- bacteria
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Nearly all G

lonophores — Monensin EF&{k-EaEE=

Monensin (200 mg/d)
s

Robmbomelld.p KNHs210
Bu).yvlv Driop: oleuv.ldslu.us

: Clostridiumbotulinum
f_.Clostridium symblosum
Burknholderiasp, LMG29324

- Sphaerochaetaglobosa

: Clostridiumbutyricum
Peptoclostridiumdifficile
La(hnoatiaerobaculv_ufnsaburreum
t: Rummococruc _gnavus
PseuOOramlbactera actolyticus
Coprbbac-llussp_8_2_.)48FAA

—3 —2 —1

O

Control (0 mg/d) maza

Nearly all G*

JVF2%
=EchatE

Selenomecnassp _ND20 10
Prevotelladentalis
Hdllc.lla..qugc_n_.
Parabacle ldldt 2, dulaJ.)n.v
Propionispir: ‘araffir mslvur,ans.
Prevotellabtevis : :
l I I 1

1 2 3 4

LDA SCORE (log 10)

Ogunade et al., 2018, Anim 8 15



lonophores — Monensin=E -+

Monensin
affects the
metabolome of
the rumen

microbiome
REER =R
B YRS

HZ.

[(]1423%)

Orthonznal T score

Monensin
(200 mg/d)

Scores Plot

Control
(0 mg/d)

a

Tscore [1]( L3.9 %)

W-REEER

5

.1

10

Ogunade et al., 2018, Anim 8
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lonophores — Monensin BF&E-EEER

U DMI (by 6.4%), feed required for 100 kg BW gain (by 7.5%)
TR BE TIE ( 6.4% ) 100kgtE B AR TFE (7.5% )

* M rumen pH, { risk or SARA @B pHFAS , TRMEEHENIE T

« M ADG (by 1.6%), feed efficiency I HIEEHS (1.6% ) , FEREAS

Table 2
Tabla 2 Meta-analysis outcome summarny of the eftects of moenensin on sarum/mlood metabolic
. - - parametars
Meta-analysis autcome summary of the offects of monensin an praduction parametars
Varlable Direction of Effact Parcent Change Significante [F}
Variable Divactian of Effact Camments P valua - -
m—— - - EHB &, L 13.4 00
Mi & viels Consistert 001
- Asctaacniste | <4 Lo3
L 3 Lansistert ol
TG — 366 Gli.cosp 1 32 ol”
AR Lonsisb=rl Aoe -
- ) MEFA, | 7. 005
i k “2t poercertann 1} Hotzrononoous SN |
N - = m = ool Uraa 1) G2 Lol”
Wi S proluin percenlage y elurupeneous AL 5T ) ot ca culated P
Mk lartose cercontane Na effact >0 - " — —
Bod m = - Het 506 Clalesterol 5 075
vody condition score “Lerogene 0 .
'-'lf ; L;-n ': : EOEEEe Insulin 1.3 [
Loy w . - . - 10
Ezdy waight charge Hetarmoaneau rol calehr — PYT) e
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lonophores — Lasalocid EF& kAP EEE

A meta-analysis of lasalocid effects on rumen 873 —
) o . VBRSNS . RS NAAE
measures. beef and dairy performance, and carcass traits in cattle!
asures. Ay pertormance, PSR BRI R EAE T

H. M. Golder? and 1. J. Lean
Seibus, Camden, NSW, 2370, Australa J Anim Sci 2016, 94: 306-26.

« 10 studies 10M5% :

™ VFA (by 6.46 mM), NH; (by 1.44 mM), propionate (by 4.62 mM)

S : EEMIEHES ( 6.46 mmol/L) , &S ( 1.44mmol/L ) , REEER(4.62 mM)
* | acetate (by 3.18 mM), butyrate % (0.83%, linearly with duration)

TBE : ZB&ER (3.18mM ) |, TERER (0.83% , SIFERTEI2%1M )
* At>200 mg/d, T propionate % and valerate %, | acetate %

ZHKTF200mg/di , RERFIXERESLEAR | ZEES LT
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31 studies 31Nz 38

* No effect on DMI

NFHIRREETRN
M ADG (by 40 g/d), F:G ratio (by 410 g/kg), feed efficiency
CYREEFS (40g/d ) BIELLAS (410g/d) |, EREERS

kY
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» 14 studies 14 Mz

* ‘M Hot carcass weight (by 4.73 kg)
RARAREEIENN 4.73kg

* No effect on dressing percentage, mean fat cover, or marbling score

WEER , FEhES | SWKEBEASOTS TR

v’ Starting BW, dose, duration affect the outcomes

ERRE |, FIR , FEERINER




Yeast f¥ 53

* Yeast, S. cerevisiae is probably the best direct fed microbials
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Yeast B 53}

* S. cerevisiae is probably the best direct fed microbials

ERBRERR s RN EREAMEY

* Benefits of feeding yeast to cattle: 4~{aliEEZEHIFAL -
* I DMI IR B E

= Viable, non-viable yeast dried

N DMDFIE B2 yeast cells‘
S EE, EEMRE , TRSMEI
* 1 fiber digestionZF4EH L = Yeast fermentation products
« /N ruminal VFA EBBEEMIEEHER ﬁﬁﬁw@’ _
= Modes of action: not definitively
* Stabilizes ruminal pH3&ERE B pH determined

ERER | TREEIL

« /N average daily gain ¥y R1%E

22



Yeast §#E3

il Live yeastih iz &} IREAIERA

Scavenges oxygen > Increases fiber digestion
SHEFFse e iR MpH

Competes with bacteria for sugars —_— Increases & stabilizes rumen pH
FEERCEIEH E A NE TR

Produces metabolites as minor nutrients

SRR M X R R R

IR EB SR

Increases microbial

Improves rumen microbiome and fermentation

\ ) .
/ protein synthesis

23



Yeast

Table 2. Relative abundance of the dominant ruminal bacterial genera (>0.1% of lolal sequences) of

beef steers fed no or 15 g/d of live yeast product. SR ER T R A AR S R R K ISR R

Treatment !

. Y
Item CON | YEA SEM  p-Value
Ruminecocceceae NKEAZ14 group 327 4.99 040 0.01
Candidatus_Sacchurimonas 3.35 .81 0.61 0.01
Christensenellacease R-7 group 4 .80 7.29 .68 0.03
Bacleroidales BST! gul group ™ 1.1 2.36 0.2 (.o
Ruminococcaceae TICG (070 .67 1.00 .16 (.01
Ruminoecoccus 2 1.33 4.01 0.93 0,03
Anaerovorax .44 0.72 0.08 0.01
Lachinoclostridivm .22 0.00 .09 (.04
Lachuoclostridinm 5 .35 (.02 0.11 (.04
Lachuospiraceac TICG 008 010 0.21 0.01 0,02
Ruminoecoccaceae LUICG-005 0.21 .30 0.02 0.02
Bacillus 0.22 (.00 0.09 0,03

PCON = no yeast treatment; YEA = 15 g/d of live yeast feementation product (PMI, Arden Hills, MN, USA).
* Lncultured bacteria belonging to Bocteroidales BSTI gut group. P88 : FoAME ; YEA : 15g/d/EMEE M5
Ogunade et al., 2019, Animal 9(1)




Table 4. Ruminal pH profilc of beef heifers fed a dict Bfggaih

YeaSt supplemented with a strain of Saccharomyces cerevisiae Fo—HRER
as active dried yveast (ADY) or killed dried yeast (KDY) éiigg%
Treatment mxtj
Variable Control! ADY KDY SEM Palue PO
Mean pH 6.OGE 628 6264 0021 002 %‘lﬁmg

Minimum pH 5480 563 5672 0103 <001

Maximum pH 6.74 6.84 6.77 0034 ol2

Range in pl1* 1270 19 10h ane2 00

Ruminal pll = 5.8

Duration of day.* h'd 703 3550 366d 2061 =001

AUCH pll ~ minsd 110 7l 47 $2.9 (.19

Bout frequency, no.id 923 gyb 6.3P 1.58 0.05

l.ong bout (23 h) 069 0230 a3 0208 0

frequencey, no.dd
Ruminal pll = 5.6

Duration of day. h'd 4410 2470 191® 1599 =001

AUC. pH # mind 12 37 11 13.3 .09

Vyas et al., J Anim Sci 92(2): 724-32 Bour Irequency, na./d 7.3 4.2 4.4 1.72 0.07

l.ong boul (=3 h) 04 013 (.11 0224 ni2

frequency, no./d

25



Bovine respiratory disease (BRD) complex BRDZRE1L

* An economically important and sometimes fatal disease of cattle, particularly in young calves and recently
weaned cattle worldwide

SRR N R H Lo EE IS R B A A, A AR TE S A A W 415 4
* Common in the US, over 50% of feedlot deaths are attributable to BRD
EREMBE N, #ids50% LTSRS FEE ZBRD
* Approximately 40% deaths are attributable to BRD in calves aged | to 5 months
KE940% 1)1-5 H 8B4 5E A EBRD
* Complex, multifactorial etiology - infectious agents, compromised host immunity, environmental and
management factors and stressors

HaZHENRRA - BREE, 18E %5240, BRI ER RN
* Primary viral infection increases secondary bacterial infection Ji %z 1 J5 RE /By 2> 4% iz 40 o 1 S
+ Many bovine viruses 7} 2 1 4= 7% 3
* Bacteria: Mannheimia haemolytica, Pasteurella multocida, Histophilus somni, and Mycoplasma bovis

M. Wtk e RAE, 2AMEHEE, EREMATE, 455

26
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Yeast F¥E}

* Live yeast improved immune response to viral and bacterial infection in calves

it S E R R SRR RE RN

mVB-Ctrl = VB-Yeast

_sl'._
3 4 5 6 8 10

Days after viral and bacterial challenge

BRI RN

-d
(&)

Monocytes (K cells/uL)

2 m VB-Ctrl = VB-Yeast
1
0

0 3 4 5 6 8 10

Days after viral and bacterial challenge

FE N8B

EE DL G IEPS

Kayser et al., 2019, J Anim Sci 97: 1171-84 .



Yeast f¥ 53

Celmanax, a yeast product, improve steer health post weaning (d 4-31)

Celmanax , —fPREEI M0 , SUEETINERA SRR

Item CONPC CELM SEM pP=
Growth parameters

%gﬁg (d4) Initial BW (day 4, kg) 230 232 3 0.60

= SREE (931 )Post-ransport BW (day 31: kg) 242 245 3 0.52

FHHRRE ADG (day 4 to 31; kg/day) 0.46 0.52 0.05 0.41
DM intake parameters®

KEREH

F& Hay {kg/day) 527 5.41 0.10 0.27

Lk Concentrate (kg/day) 0.44 0.50 0.04 0.26

ot Total (kgiday) 555 5.77 0.11 0.20

BEEH Health parameters’

RIwHE Morbidity (%) 16.0 0.0 4.9 0.03

S Bloat (%) 0.0 0.0 - -

gqég Respiratory (%) 16.0 0.0 49 0.03

Mortality {%) 0.0 0.0 - -

No effect when yeast was fed day 31 after weaning Silva et al.. 2018. Animal 12: 1576-83

bR A REE TR 28




3 RO AR SICE R AR | +5EER | (iSRRI
Table 3. EfTcct of Saccharemyces corevisioe [ermentation product (SCEP) supplementation on feed intake.
YeaSt duodenal flow, site, and extent of digestion in fnishing beef heifers

Lacatments
m L Ceauel ANI SCFP JSUED wWscere skM FPoealue

Latake, ka'd

FHE M 122 1.8 1.8 |2 120 066 .09
D oM 1z 103 IUT; 116 Iy 058 U0

v"  Yeast/fermentati nor NDIT » 18 Y an 42 03 007

on products i o) Sturch 6.6 6A 6.3 6.8 7 0.54 NI&
FEnam Avcrages BW, ke By &7 875 881 fHY 128 021

functioninthe  +—imss® ool Tl ko
rumen. L) 0 .42 581 S (.07 ERE 0.563 12.20

REDHNS Microbial OM EE 1.52 1.22 1.25 13 a7 il
v EE/REETY L g SR

| 63 : .47 .60 | &2 N &S
Z{@%Bﬁlmﬁ‘& i) Search | 50 1.3? & .42 |08 a1 024
MWTTENTYR Rrow 550 573 5.0 518 79 0,366 002
e d Digzesrihility coefficiznr
e Kumenr

AU () OM (ol 330 373 s2.74 56,3 B1.5* 251 003
NDF NDF ETRL W0 3 5.0 4.t 519 139 .01
i ) Srarch 734 TS 1.4 .4 §2.1 208 nid
S Lt il

AU Ny t 15 ) =R W 103 n19
NDF NDI 149 15.% 144 15.8 127 144 1159
R Surch s 187 15.1 158 126 254 .21

Q“ Tivtal
Shen et al., JAS, 2018, 96: AN oM 772 774 0 TaH 1T 1.23 107
3916-27 NDF NDI 56,2 8 | s 62.14 b, 1 155 001
8 Starch a2 L aTA RINE I 053 s




Yeast

lable 2. ElTect of Succharomyces cereviviae [ermentation product (SCEP) supplementation on raminal pH

and fermentation i finishing heifers 3 FERLERMES SN SRS 4 Bon A RAOEIE

Ticauncas’
Ttem Control AN OLP dSCIP rISCHP SEM Povilue
Rurpral gl
Mcan 3.77 381 5.96 5.87 387 0083 058
Minunum E,J\ﬁ S 3.13% 5.3 Dok .05 X 1
Maxiam 6.74 C69 4,70 O.60 6.77 0.082 063
oH < 3%, hid 127 122 9.0 11.7 Lo 151 (U
oH <36, hid Lo 04 RKZ 5.6 &7 130 0.09
ol < =27 hed 43 22 ns3 21 24 35 1nin
Volatke Gty acuds IVEA]
Total. M 1419 1366 RRR 41.a (IR P 4.34 10,56
Accrate (A el 10D mel J7.2 4.2 Rl B 4703 451 232 e
Propionate 1), moel! 100 mel 28.5 34 1 RIKN 268 5534 .68
Butyrute, mol/ 100 mol m 18.64 LS4~ 15.4° 16.8% 2.3 340 0.0l
AP o .86 1.74 210 1.76 | &3 0367 0,58
Lactic neid. m M (L a1 012 00 .08 0.060 1,38
NI N, maAf .13 e 11.80 746 414 2591 n4t
Protazoa, 1M ml 153 2 N5 PR 2" 4 150 155 nit

v' Yeast/fermentation products function in the rumen.

O 'on e v B8/ AT RE B E/ER Shen et al., JAS, 2018, 96: 3916-27




Yeast f¥ 53
m-m

TYIERRE DMI(g/kg BW) 35.0 <0.05
BB pH Rumen pH 6.31 6.34 <0.05
ERMIEAFEE VFA (mM) 95.2 97.3 <0.01
3B Lactate (mg/L) 1.21 1.13 <0.10
EYADEE OMD (%) 70.2 71.0 <0.05
T k) Milk yield (g/kg BW) 46.5 47.7 <0.001
FLAERR Milk fat (%) 3.80 3.85 <0.10
FER Milk protein (%) 3.20 3.19 >0.05

pted from Des et al, 2009, JDS, 92:1620.
Live yeast is more effective than dead yeast or yeast prc%aucets rom TESnovErs, &t

g LI R S E R T B AR

Limited energy source for yeast, thus limited metabolic activities.

EERERRIFER , ALEENER 31
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DFM - E. cali Q157 - beef cattle 2 Rl
QOutcome as measured at the end cf the trial ﬁ

Shnde e
I3 F308% Ch Weaight

- Brashears_2005_ 1 € -— IR L = 13
Rensheirys 2005 S22 — LTAICIR 54—-: 5§
DFMS al IECt E, COI’ Elan 2002 G —l— TG 2E T4 417
Elan_2022_C2 _— CAZC AT, T R a0
™ Elzn_207G_C3 —— D82 040 2R 34
0157 Shedd ' n Younts NDankl 200d $1 —_— LA .‘t‘. 14 7% 7
Younts-Nahl 2004 &2 —:—ﬁ— Tbs G 28, 762 s
Younts-Danl 2004 <2 — 0G0 A4, 228!

from beef steers.  noncws T 21 0 00

Younts-Danl zout <2 L S (LM TR R EEH

e ahis

N?!‘-’.‘“““.“.“:“'—"WF:".“P’N DW= R R D=

ye Younls-Dshl_2005_CA e T 520 E9 B0 B4
Eﬁ%ﬁ ﬁ_ % u@m Wanrier_2005_01 —_— 7.21 1009, 0.57) z
— ‘“woemer 2004 C2 | ——— 118 (G 50, 2.38) o
ﬁ%ﬁt Woemar_200E_ O3 —~ ! TG 003, e 328
gemer_200s_ o4 —_— S35 038 368
Stephens_{b 2007 _C1 e LG a? t s3] 513
Slephens 10,2007 C2 —mT TEGIC G, Dordl 400
Slephenzigl_2007_C1 —— TS0 1L 0T 48D
Slephenzia)_2007_C2 —_—T LBE 0300758 452
Siephansin) 2007 G5 _ LA nsE 424
Staphans (H2007 C3 —_— LA AN DAY 74
Slepnens 12,2007 C4 —_— L3S C16, 0.7 1,62
Tabes 2070 - T L (W DS O £ 12
Arlher_2010 ll-O— Tz Ty 855
Slepnens 010 =G — CBC 20, 402 2.2
Overall (lequanee - S3.6%, P -Cl0n <D CAE 1026 0BD 190,00

1k: visiqris 306 rert rancam etects ansn3is

Wisener et al., Zoonoses Public Health 62: 75-89 0.[‘.2 : 1 288
Random effecis forest plot

O 1 O e Unvemnery Wisener et al., Zoonoses Public Health 62: 75-89
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DFM - F. cali Q157 - heef cattle 3 o]
Outcome as measurcd throughout the trial g_a%

I_\_

R ,..ll:.'
[u] ES {95% ClI; Weiyly,
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- Hrasraars D0 0 e fu—. DU B 1 s P L 0 B D |
DFMS al IeCt E. COI’ Buisstsiars 20060 —t D.70/0.45 1171 £.53
Folreer 2000 Txp 1 €0 y DAl 570 53
s l-'in'e' QU3 =Hp.l C2 . - Dt UUE 208 D
0157 shedd|ng Firrer_2007_Zxp.2_C1 — 0.23:0.05 1.18 - 42
Forer 2004 =xp.2 C2 R DZE s 1981 © A2
Svith_2003_c ————t 0.0 (0.25. 1.281 4.1
Sevith 200005 — = 0N DTS A3
from beef steers. Fonib oo . .
Yaunts-2ahl_2004_C2 ——— N.71:055 143 4.52
5 s oL ats-Jahl 2004 L2 e LA U1 2251 145
E ﬁ {H— m ulﬁ]m Yo nis-"xih]_2105_ 'A‘ — NA7 N2 DAY 547
— “ouats-Jahl U0y —_— D32 013 DLEL bas
*:F@HF “ou ils-Dalil_2005_ \.3 —_— 023042 041 1.3
Vanats-"ahl 2005 G4 ——t Nesmar 117 663
Iatersza 2007 —— DEE AT 0BE P
Tibe 2003 —_— .56 (0.25 N.531 7.33
Athur 2310 | —— DB UGE LS B2
Curicchino_2000_C —_— D055 1570 443
Ceriechizan 000 50 _— (EA N4 165 44D
€ sprens_20°0_IF P 153 10.70, 552 .71
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Loara) {l-scuamd = 0U.8%, P = 0.0E ¢ | DG (U405 LGS S U0l
NCTE. Veaighls = o s rdon & Tesle @ns s
I I |
0.0208 1 45.%

Random effects foresi olot

v" Mechanisms not well understood.

Wisener et al., Zoonoses Public Health 62: 75-89
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Bioactive phytochemicals
BREYEERIBEYIEYIR

* Natural products of plants {848 FIAF=4)

* GRAS status, no need or easier to obtain government approval

== 4 chove ol (CLO) cucalypeus o (ELO) oniganum ol (ORO)
G & 1 P '
cugenol cincole

thymol — a phenolx
* Acceptable to consumers

- a phemy Ipeopanced « A Bacyclic nmo:icrptm»d mnonolerpene
HBERT RS T ok - +mn

2N %
25

. . peppsrming ol (PEO) garlic ol (GAO)
 Essential oils ¥5;H mtiol -amemseycic ol
ahele m«nm;;uvnmd N L " r _
* Saponins (a, b) BE B I A ’?‘ Jos
. - o’ - e . N ‘J!;T. - ! .-.\. NN r_A__ -
* Tannins 5 o O 2@ ¢ II.*&. -
o [® = {b) Wi PR s sy 0 \" '.\'\-,"’- 4
-; B = S -~‘ :“bm
J::E?S} gﬁg\/\( *?,\b; L L
0 /“n RO » —y-}'—, 1—): - ~
- ’?l' *’Q o . Q:-.«\/f
MO0 STATE UNMIVERMITY = 35




SURSSTERI R ARSI 2N

Table 1. Effects of s8p0niFs Of SADONIN-CONENING DRSS On profto2oN Numbers 4nd rumen femertation in vivo and performance of an

D WS e

Prot N,  TVFA AP

Fewd 0 ©)

Arwrrad

Donage (ghg OA
ow

L

LI e

XX Xeowee | X2

XXX Xxxx3

_iX g

e b I S S B

“ ey xxan

—mem X ] X

e e e e e e T B N

XXX I Xxxxx

F XXX XxXx

AEN I K. AR RN NN

R Rl RN

Patra and Saxena, 2009, Nutr Res Rev 22(2)

-
S

R R Bl R

FFFT I I xXx

EIREL LA BT

P lscwawjam) fe=xXx Nt | X2

XK= jj=l=iii - EX XX x )

E Xy XX xx

OS ettt (57-81%)
QS plart (3%)

Saprdus seponana
S sponars but (12%)
S SpoNa parGap
S poNNa perGan

OS earact (10%)
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lonophores — alternatives EF&E/A-EH

I'eeding the combination of essential oils and exogenous a-amylase increases BAEIEE SRR

performance and carcass production ol finishing beefl cattle! Ee-EH e EE
BEA- AR R
Murillo A. P. Meschiatti,” Vinicius N. Gouvéa,* Lucas A. Pellarin,” Camila D. A. Batalha,! g
Marcos V. Biehl.” Tiago S. Acedo,* Joido R. R. Dorea, Luis F. M. Tamassia,
Fredrie N Owens,land Flavio AL I% Santos™ J Anim Sci 2019, 97: 456-71

* EO blend 1* DMI (over monensin), but similar feed efficiency

BHESYRSHIEE (MTREER ) , (BIFEEE1
* EO blend 1 total tract digestibility of CP
BHESYRES BV ERER X
* EO blend and a-amylase I DMI (by 810 g/d), ADG (by 190 g/d), final BW (by 18 kg), HCW
(by 12 kg)
EHESYH-EMEBRS T TYRREE  FYHEE , XE |, AEE

v" EO blend = thymol, eugenol, limonene, and vanillin

Y EHESY-0EE , T & , FEREEE
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Diarrhea in calves 3585

Diarrhea is a leading cause of sickness and death of beef and dairy calves in their first

month of life. BERAFRTFRFEHESTE - MAERAFRCHEEERA

75% of early calf mortality in dairy herds 1s caused by acute diarrhea in the pre-
weaning period (Svensson et al., 2006).

AR TH75% 2 HN R S4EE 5B (Svensson®E, 2006)

The economic losses: from mortality, morbidity; treatment costs, time to care (chronic
ill-thrift nature), reduced growth rate (Bazeley, 2003)

SdAe. LR, RWEE;, BITRA, BITNRE (BER-HTAORE) , EKEEREK
(Bazeley, 2003)

Common pathogens: Cryptosporidium, rotavirus, coronavirus, Salmonella, EHEC,
EPEC, STEC], F5 (K99) E coli.

W EA: BARTHR, RREE, DR%AE, PIIKE, KBFE (EHEC, EPEC,
STEC, F5 (K99) )
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Repeated inoculation of calves with rumen fluid
decreased diarrhea 4 EsEimEREEES

RISEE R HE Overall incidence of diarrhea
BISHE Diarrhea frequency

HADRIBES A AT Incidence of diarrhea before weaning

WFADAIBESIREE [T frequency before weaning

LitNE] ey S Sincidence of diarrhea after weaning
VST e D arrhea frequency after weaning

Treatment

Ctrl (AD)XAR

13.13
66

14.97

Inoculated (RDJEE | i

4
69

8.96
36

7.35
33

11.79

<0.01
<0.01

<0.01

<0.01

>0.05

>0.05

Unpub. data 39



Targeted specific control of rumen microbes —protozoa &5

MERAERE REE-IRE

Low N utilization efficiency in cattle 4=FF!) FEZ=(

N utilization efficiency (%)

70

+ /M production costZEF=RpEAR
+  profitability margin ZB#|Z
+ /N environmental pollution TR 53y

Cattle Goats Sheep Horses Pigs Rats

= IF ﬁmﬁSpecﬁs T
RS

Kohn et al., 2005 40



Intraruminal recycling of microbial proteins mediated
by rumen protozoa &8 RRNSHHEYELRIEE RER

30%

EEZYESS
SREEE

Microbial Protein \ Bypass protein
‘ 1 Microbial protein
th

BRES
Dietary protein

HMEYES
Ammonium

' A
Q"
. - A
o . Urea —
0 A

R £ # Excretion
HiH
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Inhibiting rumen protozoa by inhibiting their key enzymes
EISHDHEE B R X BRI IR B R R

Lysozyme and peptidases are specific targets to inhibit E. caudatum
2 R SRR ES 21D 5 B MRV F MEREAR

100.0

120

w100
Eo | SmAk
o BImAK
8 g sEs WO yepeeme i)
c ﬂm Metallo
B E 5 e onie BB v
s AR R e U e
S 2 S S e
"g 40 yaazym peptidase 8. . inhibitor .
Q pd . ' 235 19.4
g S 20 | 123 12.3 -
l 7.2 3.1 : * ) E . . 5.1 %

13.627.054.0 0.2 04 08 05 1.0 2.0 0.010.050.100.020.090.450.010.030.12

imgixEkeE Inhibitor conc. (mg/mL) Park et al,, JAM, 2010




Acarbose prevents rumen acidosis
(O Si EIFUEE =] G a2
OH,W

|

Now
(o} \“_o,ﬁo Starct ;ﬂﬁ
| e |
2 O M H/ 0 " oM 2 Il
—o LY ~o—4<9"—2L—o— o 7L oY Lo
H OH H H O OH
amylase .
l VEX TG
O!,O“
H/S OH
o "o'c
oM
Cuoose  TEHR
HO HO HO

CHy
O O o)
Analog of starch OH OH @W
WERD LI HO N 0 0
oy H
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tEnEl-RsE, RAEREEGIERSINGS | pH{EET 4. SASRNSAEY , pHERAS FBRVUETE) , MERVAS RS ESE
Table 3. Number of animals with pll <4.3, mwedian thoe to pll 4.5, and romen Qoid VEA aod total Lactate
concentrations measured in Lhe last ssnple taken in experiment 3 aller challenge with o high carbohydrate load
with no trealinsnt (conbrol 1, scarbose, inonensin, or sodinm Bicarbonate

Treatment gronp

[DRSE:

X 1.OT mg of acarbose/ 12 myg of monensing 1% DMT sodinm

[tem Control ke of BW ke of ONT hicarbonate SRS
BELER Tolal munher of steers T N 7 7

Number with pH < 1.5 T 3 T T

Median time to pH < 1.5, h' 18.3 36 16.3 26,1
RvA  Total VI, mM 123.2 7.3 101.5 112.0
2B Accrare, % 0.9 66,1 73.7 79,1
AR  Propionale. 7% 7.4 14.0 17.7 13.2
TB  Dularale, 7 10.9 15.7 7.5 13.0)
RZLBR Tolal lactate, madf 74.2 47.3 66.9 53.3

'If no acidosis was cxpericnced, a time of 36 h was used.

MELE NSRS | NIEH36h McLaughlin et al, JAS 92:2758

» But very expensive, ~$30 per gram as human medicine

BIRR , (FAARBEmMEI305ETT/8
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Our wish list in beef production
PAE PRI VR EHE

v" 1 feed conversion to beef meat
VARG 9 A W R AR R

v" | diseases or disorder %< Bk AN idE P

v" | environmental impact FF355 520 fE{E

v" 1 Affordable high-quality beef 7] 5% 1] & i Jii 4= A

v 1 Sustainability 7 4
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Thank you!






