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Methionine analogues HMB and HMBi increase the
abundance of cellulolytic bacterial representatives in the

rumen of cattle with no direct effects on fibre degradation
Cécile Martin (1), C. Mirande (2) , Diego Morgavi (1), Evelyne Forano (3), E. Devillard (2) , Pascale Mosoni (3)
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Résumé

Supplementation of diets for ruminants with methionine analogues such as 2-hydroxy-4-
(methylthio) butanoic acid (HMB) and its isopropyl ester (HMBI) positively affect milk composition
and yield, potentially partly through ruminal actions. Our objective was to investigate effects of
HMB and HMBI on the rumen microbial ecosystem, with special emphasis on fibrolytic activities
and fibrolytic microorganisms. Six ruminally cannulated Holstein dry cows were randomly assigned
to three treatments in a 3 x 3 Latin square design with two cows per cell. Cows were fed twice a day
at 7.5 kg/d dry matter (DM) intake with a control diet based on hay and wheat (50150 on a DM
basis) supplemented or not with HMB (Rhodimet (R) AT88, Adisseo at 1.25 g/kg DM intake) or HMBI
(MetaSmart (TM), Adisseo, at 2.50 g/kg DM intake). Substrate degradability (i.e., corn grain, corn
silage) was evaluated by in sacco incubation and effective degradability measurements of DM,
crude protein, starch and neutral detergent fibre. Fermentation products (i.e., volatile fatty acids
(VFAs), ammonia, lactate) and fibrolytic enzyme activities (i.e., carboxymethylcellulase (CMCase),
xylanase) were analyzed in rumen content samples before (-1 h) and after (+3 h) feeding. Protozoal
populations were counted by microscopy. Abundances in total and fibrolytic bacteria Fibrobacter
succinogenes, Ruminococcus flavefaciens and Ruminococcus albus in total rumen contents or
adhering to in sacco residues were estimated using quantitative polymerase-chain reaction (qPCR).
HMB and HMBi supplementation increased VFA concentrations in the rumen as well as the ruminal
abundance of F. succinogenes (P=0.03) and R. flavefaciens (P=0.05), although these increases had
no effect on the CMCase and xylanase activities of the rumen contents, nor on in sacco bacterial
colonization and degradation of the two corn substrates. Under our experimental conditions, Met
analogues enhanced growth of two cellulolytic bacterial representatives, but did not improve
rumen fibrolytic activity. (C) 2013 Elsevier B.V. All rights reserved.

Mots clés fr

Domaines

Migration ProdInra : Connectez-vous pour contacter le contributeur

https://hal.inrae.fr/hal-02652744
Soumis le : vendredi 29 mai 2020-20:08:45

Derniére modification le : mardi 26 septembre 2023-17:13:23

112


https://hal.science/search/index/q/*/contributorId_i/888556
javascript:void(0);
https://hal.science/search/index/q/*/keyword_t/Methionine%20analogues
https://hal.science/search/index/q/*/keyword_t/Ruminal%20fermentation
https://hal.science/search/index/q/*/keyword_t/Fibrolytic%20activities
https://hal.science/search/index/q/*/keyword_t/Fibrolytic%20bacteria
https://hal.science/search/index/q/*/keyword_t/LACTATING%20DAIRY-COWS
https://hal.science/search/index/q/*/keyword_t/HYDROXY%20ANALOG
https://hal.science/search/index/q/*/keyword_t/AMINO-ACIDS
https://hal.science/search/index/q/*/keyword_t/BLOOD-SERUM
https://hal.science/search/index/q/*/keyword_t/MILK
https://hal.science/search/index/q/*/keyword_t/DEGRADABILITY
https://hal.science/search/index/q/*/keyword_t/SUPPLEMENTATION
https://hal.science/search/index/q/*/keyword_t/REQUIREMENTS
https://hal.science/search/index/q/*/level0_domain_s/sdv
https://hal.science/search/index/q/*/level0_domain_s/info
https://hal.science/search/index/q/*/level0_domain_s/shs
https://hal.inrae.fr/hal-02652744v1
https://dx.doi.org/10.1016/j.anifeedsci.2013.03.008
https://prodinra.inra.fr/record/208287
https://dx.doi.org/10.1016/j.anifeedsci.2013.03.008
https://hal.inrae.fr/hal-02652744v1
https://hal.inrae.fr/hal-02652744v1/bibtex
https://hal.inrae.fr/hal-02652744v1/tei
https://hal.inrae.fr/hal-02652744v1/dc
https://hal.inrae.fr/hal-02652744v1/dcterms
https://hal.inrae.fr/hal-02652744v1/endnote
https://hal.inrae.fr/hal-02652744v1/datacite
https://hal.science/INRA
https://hal.science/INRAE
https://hal.science/UMRH
https://hal.science/PHASE

22/09/2024 10:45 Methionine analogues HMB and HMBi increase the abundance of cellulolytic bacterial representatives in the rumen of cattle with no direct effects on fibre degradation - Archive ouverte HAL

Altmetric

Partager

EXx

MINISTERE

DE ENSEIGNEMENT
SUPERIEUR

ET DE LA RECHERCHE

Liberté
Egalité
Fraternité

lrreda— INRAZ

https://hal.science/hal-02652744/ 2/2


https://hal.science/#google_gmail
https://hal.science/#mastodon
https://hal.science/#facebook
https://hal.science/#x
https://hal.science/#linkedin
https://www.addtoany.com/share#url=https%3A%2F%2Fhal.science%2Fhal-02652744%2F&title=Methionine%20analogues%20HMB%20and%20HMBi%20increase%20the%20abundance%20of%20cellulolytic%20bacterial%20representatives%20in%20the%20rumen%20of%20cattle%20with%20no%20direct%20effects%20on%20fibre%20degradation%20-%20Archive%20ouverte%20HAL
https://www.altmetric.com/details.php?domain=hal.science&doi=10.1016%2Fj.anifeedsci.2013.03.008
https://www.enseignementsup-recherche.gouv.fr/
https://www.cnrs.fr/
https://www.inria.fr/
https://www.inrae.fr/
https://doc.archives-ouvertes.fr/support
https://doc.archives-ouvertes.fr/
https://doc.archives-ouvertes.fr/faq
https://api.archives-ouvertes.fr/docs
https://api.archives-ouvertes.fr/docs/oai
https://aurehal.archives-ouvertes.fr/
https://about.hal.science/
https://about.hal.science/privacy-policy
https://about.hal.science/legal-notice/
https://about.hal.science/web-accessibility/
https://about.hal.science/RGAA-compliance/
https://www.ouvrirlascience.fr/je-publie-quels-sont-mes-droits/
https://www.ouvrirlascience.fr/guide-application-loi-republique-numerique-article-30-ecrits-scientifiques-version-courte/
https://www.ouvrirlascience.fr/mettre-en-oeuvre-la-strategie-de-non-cession-des-droits-sur-les-publications-scientifiques/
https://v2.sherpa.ac.uk/romeo/
https://hal.science/browse/portal
https://hal.science/
https://shs.hal.science/
https://theses.hal.science/
https://media.hal.science/
https://www.ccsd.cnrs.fr/
https://www.episciences.org/
https://www.sciencesconf.org/

