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Abstract — We studied the effects of a yeast additive used in ruminant nutrition on the establishment
of cellulolytic bacteria, on plant cell wall degradation and on digestive functions in the rumen of
gnotobiotically-reared lambs. Cellulolytic bacteria inoculated to the lambs tended to become estab-
lished earlier in the presenceSHccharomyces cerevisi@®ICM 1-1077 (SC). In addition, their pop-
ulation was maintained at a higher level, when the physico-chemical conditions of the biotope were
altered. In these lambs, specific activities of fibrolytic enzymes were greater, and in sacco degrada-
tion of wheat straw tended to increase. In the presence of SC there was a decrease in ruminal ammo-
nia concentration and a higher volatile fatty acid (VFA) concentration when lambs were 20 to 50 days
old. These data suggest that this yeast strain may stimulate the development of cellulolytic microflora
and enhance microbial activity in the rumen of young ruminants. Such activity could be beneficial in
preventing microbial imbalance and a reduction of rumen function efficiency in the case of nutritional
transitions. Further studies with conventional animals will soon be performed in order to verify these
findings.

rumen / probiotic / Saccharomyces cerevisiagrotobiotic lambs / plant cell wall degradation

Résumé— Implantation de bactéries cellulolytiques et développement des activités fermentaires

dans le rumen d’agneaux gnotobiotiques recevant I'additif microbiesaccharomyces cerevisiae

CNCM 1-1077. Les effets d'une levure utilisée en alimentation du ruminant ont été étudiés sur
I'implantation des bactéries cellulolytiques, la dégradation des parois végétales et le fonctionne-
ment du rumen d’agneaux gnotobiotiques. Les bactéries cellulolytiques inoculées aux agneaux se sont
implantées plus précocément en présenceadetfaromyces cerevisid@NCM 1-1077 (SC). De
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plus, leur population s’est maintenue a un niveau plus élevé, méme lorsque les conditions physico-
chimiques du biotope étaient modifiées. Chez ces agneaux, les activités spécifiques des enzymes
fibrolytiques étaient plus élevées, et la dégradation in sacco de la paille de blé augmentée. En présence
de SC, une moindre concentration d’azote ammoniacal ruminal et une plus forte concentration
d’'acides gras volatils (AGV) étaient mesurées chez les animaux agés de 20 a 50 jours. Ces données
suggerent que la souche de levure peut stimuler le développement de la microflore cellulolytique et
favoriser I'activité microbienne dans le rumen de jeunes animaux. Les déséquilibres microbiens et la
baisse d'efficacité du fonctionnement ruminal pourraient donc étre prévenus par I'utilisation de ce pro-
biotique lors de transitions alimentaires. Des études complémentaires effectuées chez des agneaux
conventionnels permettront dans un avenir proche de confirmer ces résultats.

rumen / probiotique / Saccharomyces cerevisiaeafneaux gnotobiotiques / dégradation des
parois végétales

1. INTRODUCTION fiber-degrading communities, we used, as
an animal model, gnotobiotically-reared
Yeasts such as strains@diccharomyces lambs harbouring only bacterigirobac-
cerevisiaaare now widely used as additivester succinogengfRuminococcus albuand
in ruminant nutrition to improve animal per- Ruminococcus flavefacienay cellulose-
formance and health. degrading organisms. We determined the
Recent in vitro studies have shown tha€ffect of SC 1-1077 on the establishment of

viable yeasts are able to stimulate the growttN€S€ bacteria in the rumen, on in sacco
of rumen cellulolytic bacteria [27, 28] or degradation of a lignocellulosic substrate,
fungi [5]. In vivo, the population of ceilu- N the main polysaccharide depolymerase
lolytic microflora of animals supplemented @"d glycoside hydrolase activities of particle-
with yeasts increased in most cases [112SSociated microorganisms, and on the devel-
However, very few papers address thopment of the rumen digestive function.

effects of these microbial additives on plan

cell wall breakdown in the rumen. Some

yeasts have been shown to improve the ra 2. MATERIALS AND METHODS
of degradation of hay incubated in nylon

bags [3, 33] and to increase NDF (neutra 2.1. Animals and diet (Fig. 1)
detergent fiber) disappearance frormr

roughage diets [26, 30]. Six naturally-born lambs were left with
Strain CNCM 1-1077 oSaccharomyces their dams for 24 h and placed in sterile iso-
cerevisiaehas been shown to stimulate thelators before cellulolytic microorganisrosuld
germination of zoospores and cellulosebecome established, and were then reared
breakdown byNeocallimastix frontalis gnotobiotically [17]. Until 40 days of age
MCH3 [5] and also to have positive effectsthey were exclusively fed UHT-sterilized
in vitro on bacteria playing key roles in thecow milk. From this age onwards they
rumen [6, 7]. However, its effect on fiber- received a diet of dehydrated lucerne hay,
degrading bacteria has not yet been investin 7-mm pellets, sterilized by-irradiation
gated. The objective of our study was tc(4Mrad, Lab. Caric, Orsay, France). Wean-
investigate the role of this yeast strain ofing was considered to begin at day 50. When
S. cerevisia®n microbial plant cell wall the animals were between 2.5 and 3 months
degradation in the rumen. To better underold, they were fitted with a permanent
stand the action of SC I-1077 on the differencannula (2.5 cm in diameter). They were
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Figure 1. Experimental design.

reared in the isolators until the age ofdays 2, 4 and 8 in appropriate culture media
6 months. (data not shown). Lambs were then inocu-

Three lambs given no additive were use¢@t€d on d 10-11-12 and on d 21-22-23
as controls (group C); the other threé"”th 10 mL of 48-h-cellobiose-grown cul-

: . ures ofFibrobacter succinogeneS85
quvt:ié%ogg S;)n?;lrlxnrgc;\llggdclgg r:fg 0¥(ATCC 19169) and 095 (Culture collection

. . of the Lethbridge Research Center, Canada)
ﬁ,aécg?égﬁgﬁe,i;ﬁfﬁ';f%ogg ((:duelﬁj)f:;%eRuminococcus albus (Culture collection
. : : .~of the University of lllinois at Urbana-
Mlcroorganl_smes, Institut Pasteur, Pa”SChampaign, USA), an®uminococcus
France) during 175 days (total duration ot etacieng)07 (Culture collection of the
the experiment). The product was resusgq et Research Institute, Aberdeen, Scot-
pended in 9 mL of an anaerobic mineralanq) and FD1 (Culture collection of the

solution [2] and given to the lambs beforeypjyersity of Illinois at Urbana-Champaign,
morning feeding with a stomach tube beforesp).

the age of 3 months, and through the cannula

after the age of 3 months.
2.3. Microbiological analysis

2.2. Inoculation of the lambs Rumen samples were withdrawn before

the morning meal and before distribution of

Microscopic observation of rumen fluid SC |-1077 in group SC either by aspiration

sampled from each lamb confirmed thewith a stomach tube or directly through the

absence of protozoa; cellulolytic bacteriacannula, when the lambs were 1, 2 and

fungi and methanogenic archaea were n@& days old, and then at weekly intervals until
detected in the rumen fluid sampled onveek 20.
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Total viable anaerobic and cellulolytic  Ammonia and VFA concentrations were
bacteria were enumerated according to predetermined as previously described [14].
viously described methods [14].

The establishment of the three cellulolytic
speciesF. succinogenesk. albusand
R. flavefaciens the rumen of all the lambs,
and their population dynamics in both . L i
groups were evaluated by hybridization of The enzymatic activities involved in plant
RNA extracts from rumen content samples¢ell wall degradation were measured in par-
taken from lambs of different ages (1, 4, 12licle-associated rumen microbial popula-
18 weeks after birth), with specific 0|i(‘;]0m,_hons separated from the rumen contents of
cleotide probes targeting 16S ribosomathe 4-month-old lambs, using the method
RNA. Total RNA was extracted from described by Martin et al. [24]. One gram
50 mg of lyophilized rumen content, accord-2f chopped lucerne hay (particle size:
ing to Chomczynski and Sacchi [9]. RNA approximately 1 ¢cm long) was put into a
extracts (2 and flg) were blotted on nylon Nnylon bag (5< 10 cm; porosity 5um) and
membranes (Biodyne B, Pall, Gelman Sciintroduced into the rumen thr_ough the can-
ences) and hybridized witp32P-labeled nula. Two b_ags were placed in each rumen.
oligonucleotide probes S-S-F.suc-0650The operation was repeated four times for
a-A-20 [1], S-S-R.alb-0196-a-A-18 and €ach lamb. After 24 h of incubation, bags
S-S-R.fla-1269-a-A-20 [29] specific for were withdrawn and immediately placed in
F. succinogeneR. albusandR. flavefaciens an anaerobic glove box (I2R, Cheltenham,
respectively. Total RNA (100 and 50 ng)Pennsylvania). The bag content was resus-
from pure culturesf F. succinogenes85, pended in anaerobic MES (2-(N-mor-
R. albus?, R. flavefacien§D1 andE. coli  pholino)ethane sulfonic acid) buffer (25 mM,
(universal standard, Boehringer MannheimpH 6.5, 4 °C) containing DTT (dithiothre-
were used as controls. Radioactivity assotol) (0.2 mgmL~1) and homogenized with
ciated with hybridization signals was a Stomacher 80 for 4 min at maximum speed
detected with a STORM instrument (Molec-to separate plant material. Cells of the adher-
ular Dynamics). ent population were disrupted undeyitee

Live yeasts were counted in the rumerf>C, by sonication (MSE Soniprep 150 dis-
samples on Petri dishes with malt agar corftegrator, MSE instruments, Crawley) dur-
taining antibiotics (streptomycin 0.025%, g four periods of 30 s at maximum power
ampicillin 0.04%, chloramphenicol 0.03%, With 30-s intervals at 4 °C. Cell and plant
tetracycline 0.012%, neomycin 0.03%) andnaterial debris were eliminated by cen-

lactic acid (10%), after 48 h incubation attfifugation (5000 g, 15 min, 4°°C_)§ super-
30 °C [12]. natants were stored at —80 °C in screw-

capped tubes gassed with-fiee CQ.

2.5. Separation of microbial
populations and enzyme preparation

2.4. Measurement of ammonia
and VFA 2.6. Enzyme assay procedures

During the 20-50 d period, the samples Polyholoside- and glycoside-degrading
were obtained before the morning feedingenzymatic activities were determined as
As soon as the lambs were old enough tpreviously described [24]. Polysaccharidic
ingest a solid diet in the form of a real mealsubstrates were microcrystalline cellulose
they were sampled before (T0) or 2 h aftefavicel PH101, Fluka), amorphous cellulose
the meal (T2). After addition of 0.5% (v/v) (carboxymethylcellulose CMC Sigma), and
orthophosphoric acid, samples were storedirchwood xylan (Sigma), prepared in
at —20 °C until analysis. MES DTT buffer (2 mgnL-1). Glycosidic
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substrates were paranitrophenyl-glycosidesalues close to those found in the rumens
(Sigma): pNPB-D-xylopyranoside, pNP- of conventional adult sheep. There was no
B-D-cellobioside, pNP3-D-glucopyra- detectable effect of SC 1-1077 on total bac-
noside, and pNPB-D-galactopyranoside. terial counts.

The concentration of each substrate was

5 mM in MES DTT. Cellulolytic bacteria were not detected

in the rumen of all the lambs before inocu-
lation of the three speci€s succinogenes

2.7. In sacco degradation R. albusandR. flavefacienslust after their

of wheat straw introduction into the rumen, the cellulolytic

organisms became rapidly established at

Fiber degradation in the rumen of thehigh levels (Fig. 2B); hybridization signals
4-month-old gnotobiotically-reared lambs (data not shown) indicated tHatsuccino-
was determined by the nylon bag methodjenesandR. albuswere dominant in the
[25]. Each bag (porosity 56m) contained rumen of all the lambs, whilR. flavefa-
1 g of ground wheat straw. Bags were incueienswas at the detection limit (25 to 50 ng
bated in duplicate for 24 and 48 h in the16S rRNA in 50 mg lyophilized rumen
rumen, and the incubations were repeatefiuid). However, the cellulolytic population
six times for each lamb, which representedemained unstable, and tended to decrease
12 bags per lamb per incubation time. Aftefyntil the second period of inoculation. Just
incubation, the bags were removed from th@fter the second sequence of inoculation of
rumen, washed, dried at 80 °C and weighegellulolytic bacteria, their number increased
The amount of degraded wheat straw Waggain. In group SC, the number of cellu-

then estimated by the percentage loss of diy|ytic bacteria tended to increase more

matter. rapidly than in the control group. During
the first month after their inoculation (from
2.8. Statistical analysis the 12th to 42nd day after the birth of the

animals), the cellulolytic bacterial number

In the tables, results are given as mear@veraged 4.& 10° bacteriamL~"in group
+SD.; a Student t test [32] was used to comSC, whereas it reached only &20” in
pare the effects of SC I-1077 on wheat stra@roup C. This difference was quite signifi-
degradation, fibrolytic activities, ammonia cant € = 0.06).
and VFA. A non-parametric Mann-Whit-  atiar the cannula had been fitted
ng tles'g wgs used }0 corr;)pare éhe'mearr:s Rlieek 13), the number of cellulolytic bac-

Ibrolytic bacterial numbers during the 1o 3 iy the rumen of all control lambs

1212 ey perod of a1 both 1o Dfroppe Incontras, he cellolytccon:
9 unity remained stable in the rumen of

P<0.10. lambs supplemented with yeasts.
Rearing lambs in a sterile controlled envi-
3. RESULTS ronment avoided contamination of the diges-
3.1. Establishment tive tract by exogenous yeasts; SC 1-1077
of the microbial communities was the only yeast detected in group SC.

During the first days of life of the lambs,

All the total culturable anaerobic bacteriayeast counts were close to those given daily
became rapidly established in the lami0 the animals. Yeasts were then progres-
rumens. The bacterial communities range@gively cleared from the rumen, although a
between 4.6 10’ and 2.3x 1B cellsmL~1  proportion of cells survived in the rumen
within 24 h after birth (Fig. 2A), and then for 24 h (Fig. 2C). These results agreed with
increased during the first weeks to reaclprevious studies [12].
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- Group C : controls
Group SC : receiving strain SC 1-1077
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Figure 2. (A) Establishment of total anaerobic bacteria (flug® of rumen contents) in the rumen
of lambs; B) establishment of cellulolytic bacteria (lod_—* of rumen contents) in the rumen of lambs;
(C) yeast counts (log CFAL™Y) in the rumen of lambs SC. Results are expressed as maahibg
and bars show the range between the lowest and the highest log values.
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3.2. VFA and ammonia analysis period @ = 0.08). During the 50-140 d
period, ruminal concentration of VFA

The ruminal volatile fatty acid concen- increased after feeding in both groups of
tration ranged widely in the lambs (Tab. IA).lambs; there was no effect of SC I-1077 dur-
It tended to increase when the lambs begaig this period. Moreover, no effect of SC
to ingest solid feed, and after weaningvas observed on the centesimal composi-
reached values close to those measured fion of the major VFA mixture (Tab. IB),
adult ruminants (between 70 and 100 mM)nor on the composition of branched-chain
VFA concentration was higher in the rumenVFA whose concentrations were less than 1
of lambs from group SC during the 20-50 dmM (data not shown).

Table I. (A) Total VFA concentrations (mmal1), (B) Percentages of acetate, propionate and
butyrate in rumen contents of gnotobiotically-reared lambs from group C (controls) and group SC
(receiving Levuce?SC, SC 1-1077), before weaning (age 20-50 days) and after weaning (age
50-140 days). Results are expressed as mean + SD of more than 6 determi@attonsignia con-
centration (mg_~1) in rumen contents of both groups before weaning (20-50 d), after weaning,
before cannula fitting (50-78 d), and after cannula fitting (84—140 d).

Age of lambs (d)

20-50d 50-140d
TO TO T2
(A)
Total VFA (mmolL~D):
Group C 18.0+5.0 79.6 +14.7 97.0+21.4
Group SC 31.1 +8.4* 72.2+24.3 98.4+14.8
(B)
Acetate (%):
Group C 76.3+10.1 67.7+4.5 70.1+3.7
Group SC 81.3+3.3 69.0 £3.8 67.0+2.8
Propionate (%):
Group C 16.3+4.2 21.8+7.0 21.2+6.3
Group SC 14.3+2.6 215+52 23.3+1.8
Butyrate (%):
Group C 43%6.0 6.9+24 6.6+2.9
Group SC 3524 73x26 7.7+0.8
Age of lambs (d)
20-50d 50-78 d 84-140d
TO TO TO T2
©
N-NH, (mgL=Y):
Group C 121.0+28.3 124.7+29.8 208.8+107.3 198.5+81.2
Group SC 100.3+33.3 1245+30.4 92.8+84.4 155.3+73.7

SC: Effect is significant, P < 0.10.
TO: Samples were obtained before the morning feed; T2: samples were obtained 2 h after feeding.
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Table Il. Depolymerase and glycoside hydrolase specific activities ¢(mitof-mg! protein) of
particle-associated bacteria in the rumen of lambs from group C and SC. Results are expressed as mean
+ SD of more than 8 determinations.

Group C Group SC
CMCase 1018.9 +736.83 852.9 + 300.8
Avicelase 108.9 +166.3 122.0+111.0
Xylanase 15358.0 £5126.3 22481.0+6811.5
-galactosidase 3132.1+1264.0 6 885.5+1 795.3**
B-glucosidase 2003.3+439.6 4123.3+1225.3**
B-xylosidase 1998.1 +762.8 2614.7 +599.4
B-cellobiohydrolase 1136.8+727.3 1409.3+420.5

SC: effect is significant, *P < 0.05.

Wide variations in concentrations of  3.4. In sacco wheat straw degradation
ammonia appeared between lambs. During
the 20-50 d period, ammonia concentration Dry matter (DM) loss data from one lamb
tended to be slightly lower in group SC tharof group SC had to be discarded because of
in group C (Tab. IC). Ammonia concentra-technical problems during the collection of
tions increased after week 11, reachindpylon bags.
approximately 200 mg~in group C. In Wheat straw DM degradation in the bags
group SC, ammonia concentration wasended to be higher in lambs receiving
lower (92.8 mgL~1 before feeding and SC 1-1077 after 24 h (+5.0%) and was
155.3 mgL~1two h afterwards), but given greater P value was slightly above 0.10)
the low numbers of animals this differenceafter 48 h (+9.8%) of incubation in the
was not significant. rumen. Percentages of DM disappearance
were 23.01 + 7.53 vs. 29.16 * 6.72 after
24 hand 24.17 £4.39 vs. 32.03 + 4.86 after
3.3. Fibrolytic activities 48 h in the C and SC groups, respectively.

Of all the depolymerase activities, hemi- 4. DISCUSSION
cellulase (xylanase) exhibited the highest
activity, whereas the activities of cellulases |eaving the lambs in a conventional envi-
(CMCase and avicelase) were lowerronment for 24 h enabled a microflora of
(Tab. ). Variations between animals weresome complexity to colonize the rumen,
very marked. Although there was no variawhich is required for the successful estab-
tion in CMCase-, avicelase-, afidcel- lishment of cellulolytic bacteria [14, 16].
lobiosidase-specific activities betweenThe three cellulolytic specie& .(succino-
groups C and SC, significant differences irgenes, R. albus, R. flavefacighecame
B-glucosidase an@-galactosidase activities established in all the lambs, as demonstrated
were observed in the presence of SC 1-107®ith oligonucleotide probes.
these activities being almost doubled, and Owing to the difficulty of rearing ani-
xylanase and xylosidase activities tended tmals for a long time in gnotobiotic condi-
be greater. tions, our experiment was carried out with a
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small number of lambs, which did not enablgprovided by the yeasts, because yeasts have
us to show significant effects of SC on sevbeen shown to stimulate zoospore germi-
eral parameters taken into account in thisation and cellulolytic activity of the fun-
study. However, this study suggests thagjal strainNeocallimastix frontalis MCH3,
Saccharomyces cerevisi&d 077, given by supplying thiamin to the fungus [5]. The
daily to young gnotobiotically-reared lambs,ability of live SC to consume oxygen enter-
may to a varying extent influence the micro-ing the rumen could also be involved. This
bial colonization of the rumen. No signifi- hypothesis is supported by the fact that after
cant variation of the total culturable anaercannula fitting, the number of cellulolytic
obic bacteria in the presence of SC I-107bacteria decreased into the rumen of the
was observed, but the establishment of cetontrol lambs. This decline was probably
lulolytic bacteria at a high level of popula- due to the entry of oxygen in the rumen dur-
tion seemed to be accelerated. Total viablng surgery, which exerted an inhibitory
counts have generally been reported teffect on cellulolytic bacteria in group C.
increase after the addition of yeasts [11]Cellulolytic species are known to be
but these results were obtained with aduléextremely oxygen-sensitive and indeed oxy-
ruminants, which harboured a more com-gen acts as a toxic substance [21]. The fact
plex microflora than that present in thethat the cellulolytic population remained sta-
rumen of gnotobiotic lambs used in thisble in group SC is consistent with the role
study. Stimulatory effects on cellulolytic of SC on oxygen scavenging recently
bacterial numbers have been noted in vitrdemonstrated in vitro [4] and in lambs [8]. In
and in sheep by Newbold et 7], and addition, using Rusitec, Newbold et al. [28]
the growth of~. succinogeneandR. albus have shown that counts of rumen bacteria
has been reported to be stimulated in vitro bincreased when yeasts were likely to have a
a strain ofSaccharomyces cerevisiaerespiratory activity, whereas they did not
[10]. To find out more about the effect of vary in the presence of non-respiratory
SC 1-1077 on each cellulolytic species, domutants of the same yeast strains. By con-
blot hybridization with specific probes was suming oxygen, SC 1-1077 maintained the
performed. However, it was impossible tophysico-chemical conditions of the biotope
evaluate the possible effect of SC becausehich are compatible with the requirements
theR. flavefaciensRNA population was at of the cellulolytic bacteria. This oxygen-
the detection limit whatever the age of thescavenging capacity of SC 1-1077 would be
lambs, and because the variations betweesf particular interest during weaning, when
lambs in rRNA detected for each cellulolyticyoung ruminants begin to ingest solid feed
species were too great. particles and water, but also during rumi-

It is assumed that just after birth Whennation and salivation. With feed intake,

the rumen is not functional yet thesaliva production and rumination, up to

microflora is involved in the development of 3288“”83 of oxygen En:jer thelrurtnen tda!lyl
rumen physiology and digestive functions28]- Oxygen adsorbed on plant materia

[18]. The higher level of cellulolytic bacte- ENeNNg the rumen is considered to limit
fial community in the rumen of lambs Pacterial attachment and consequently cel-
receiving the yeast additive indicates thaf!/!0ytic activities [31].

the yeasts may enhan_ce the deve_lopment o n the presence of strain SC I-1077, sev-
ruminal functions. This hypothesis is also

d bv the sliahtlv hiah eral enzymatic activities of solid digesta-
supported by the slightly higher concentra, ynerent microflora increased and the degra-
tion of fermentation end products (VFA)

. o F dation of wheat straw in sacco was also
during the 20-50 d period in SC lambs.  pigher 1n adult sheep, comparable results
Stimulation of the growth of cellulolytic were obtained with another strain of SC,
bacteria by SC could be due to nutrientsvhich stimulated the xylanase and CMCase
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activities of particle-associated microor-growth of cellulolytic bacteria, which could
ganisms [23]. Digesta-adherent microoruse more ammonia to synthetise cellular
ganisms represent more than 75% of thaitrogenous components. Bacteria other than
total microflora in the rumen of conven- cellulolytic were probably also stimulated.
tional animals, and the three fiber-degradinggome yeast additives have been shown to
bacterial species used in this study areeduce ammonia concentration in vitro [10]
known to be the major species in the rumeand in vivo [13, 33], and, in parallel, a greater
and are very active in plant cell wall break-microbial synthesis was observed.

down because they exhibit numerous cel-

lulases (e.g. glucanases, glucosidases) and

hemicellulases (e.g. xylanases, xylosidases, 5. CONCLUSION

fucosidases) [19, 20]. In our study, the stim-

ulation of these 3 species by SC I-1077 may These data suggest that cerevisiae
be responsible, in part, for the increase ICNCM I-1077, used as a microbial additive
hemicellulolytic activities. However, other in the rumen of gnotobiotically-reared
bacterial species, that colonize the rumefambs, may influence the microbial balance
during the first hours after birth, and thatand modulate the intensity of ruminal fer-
may be present in the rumen of gnotobiotienentation. The mechanism by which this
animals used in this study, are also known toccurs is not yet clearly understood; yeasts
produce hydrolases involved in plant cellmay favor the establishment of fibrolytic
wall degradation. For example, some rumibacteria, probably by providing them with
nal species of the gentsevotellasyn- better physico-chemical and nutritional con-
thetise exo- and endoxylanasBatyrivibrio  ditions. As the microflora became estab-
fibrisolvensis also able to degrade xylanslished a little earlier, the development of
very efficiently [20]. These bacterial specieamicrobial activities tended to accelerate.
have been shown to be among the first colSupplying young ruminants with strain SC
onizers of the rumen of newborn lambs [15]1-1077 could thus be of value in stabilizing
Therefore, their stimulation by SC 1-1077the rumen microbial ecosystem when ani-
cannot be excluded. mals switch over from a milky diet to solid

In the control group, ammonia concen-f€€d-

tration tended to be higher than in the
SC group after cannulation, indicating that
surgery may induce perturbation of rumen
functions. During that period, as we previ- . .
qusly noted, a decline in cellulolytic bacte-| %ﬁezvggfnggﬁttgnéhsr'éohﬁk %??gfhnr:ﬁ:gl
rial numbers was also recorded. The acClssistance, and M. Chavarot, G. Vert, and
mulation of ammonia in the control groupC. Demartrin for their help in rearing the ani-
could be related in part to the decrease imals.

cellulolytic bacterial counts, as cellulolytic

bacteria are known to utilize ammonia as a

nitrogen source preferentially to peptides or REFERENCES
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