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AUSTRACT
Ten apparenlly healthy sheep of 1-2 years old and tueighing betuxeen 35-45 kg
were used In this stdy. All antmals were closely observed for one weelk before the ex
periment and were allowszd o have regulay feeding reglirwn. Durtng that period. they
were subjected to delailed physical ecxamination. After that «ft animals were subjected
to oral administratlon of probistics and yeast lactobucilus and Succhuiomyces) once/
day for four conseculive days.

The rumen liguor and blood samples were oblained fromi cach animal tn lwo occa
slons, the fUst before administering the drugs (base or conirol), uxd the second afler
Jour days posi-treatment. Each rumen fluld sampie was subfected for biochemicat anal-
ysis and determtnallon of the binphysical characteristics and inicroscoplcad examnina-
tion. The blvod sera samples were subjected for blochemica) analysis in order (o deler-
mine the concentrations of the selecled parometers.

The obtlained results indicated that there were significant reductlon in the tove re-
quied for Methylene blue reduction lest (6.20 minutes] and cellulose digestion test
(21.20 hrs) in runtnal fluid after orad administration ¢f the problotics and yeast cutture
when compwed wlth thelr values before admintstrauon. Meanwhile the pH value
(7.08). ammonia concentradion (112.7 mg/l and sedtmenlation and floatalion test
showed significant elevations (27.3 minutes) In ruratna! Nuicd after administration of the
probintics ond yeast cultwe Uf compred with thed values before administration. The
color, smell and consistency of ruminal fluld showed non-significont vartation when
compared with thelr normal characteristics hefore admintsgration

The oblalned results revealed that all supplemented sheep had numerically higher
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wrotozoal counts over than thelr values before adminlstration. Consequently, there
were significant Increases in the mean values of total profozoal counts (718.0 x107),
the mean values of differential count particularly holotrichs protozoa (53.20 x10%) and
entodinlum species (626.5 x109) in ruminal fluld followlng administration of the probiot-
ics and yeast culture,

The results of biochemical analysis of blood revealed significant elevations in the
mean values of blood glucose (658.60 mg/dl), total proteins (7.09 gm/dl), albumen (4.16
gm/di), and blood urea nitrogen (18.80 mg/dl} four days after administration of the
probiotics and yeast culture if compared with their values before adiministration.

Probiotics have been used successfully as feed additives and improving the lotal
and differential counts of rumen protozoa with subsequent improving the energy status
and protein levels. In addition yeast culture reducing the lactic acld concentration and
maintaining the desired pH value of ruminal fluid.

INTRODUCTION

The ruminants are dependent on the fermentation of thelr food constituents by the rumen mi-
croorganisms. The microblal community Is accommodated In & complex forestomach, the rumi-
noreticulum, which prevides a highly speclalized anaerobic environment (Willlams, 1986).

‘The rumen protozoa are highly specialized for growth in the rumen ecosystem. The majority of
the protozoa are ciliates (105 to 108 protozoa per ml), although flagellates are found in both the
rumen and the cecum and are more numerous in anhmals lacking cillates (Clarke, 1977 and
Hungate, 1866).

Modern animal production requires the use of safe and effective feed additives as rumen ma-
nipulators {o inerease animal productivity. Gf late, the use of antiblotics and growth promoters
in animal producton has been strongly discouraged In most natlons. One of the potential alter-
natives for antiblotics arg direct-fed microblals which known as problotics (Mwenya st al.,
2008).

Although the results are nat consistent, probiatics are known to improve the establishment of
beneflcial gut microflora and reduce the risk of acidosis (Ghorbanl et al., 2002); Increase milk
production and weight gain (Yoon and Stera. 1896) as well as the stimulating cellulolytic and
lactate-ulllizing bacteria: inerease fiber digeston: and Increase flow of microblal protein from ru-
men (Martin and Nisbet, 1002; Newbold et al., 1086). In addition o that, the use of feed en-
Zymes in ruminant diets is a technology in development. Recent research has demonstrated that
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supplementing diets ol dalry cows and fecdlot cattle with Nber degrading enzymes has signlficant
potential lo improve feed utltizatlon and animal performance (Nsereko et at., 2002).

ProbioUcs contain normal healthy commensal {meaning naturally occuwrring) bacteria and
yeast, and are used to re-colonize the gastrointestinal tract when Il ls suspected Lhe normal bal-
ance of ynicroflora (bacterla) has become disturbed. Many products are avaflable, containing a
varety of specles. Numerous atlempts have becn made to stimolate rumen development In pre-
rurnfnants in order to wean theq at an earlfer age and to avold digestive disorders due to feed
transition. Supplementation of the dlets with feed addilives would thereforc be a very useful too)
to achieve these goals (Chaucheyras et al,, 1867).

Consequently. the main objecUve of this study was to declare the most probablc effects ol fred
addltives particularly the problotles (lactobaclllus and yeast Saccharomyces). on the tolal num-

ber and acUvities of rumen protozoa and thelr acUvities In sheep.

MATERIAL AND METHODS
Animals :

Ten apparently healthy sheep of 1-2 years old and weighlng between 35-45 kg are used in
this study. All anlmals were closely observed for one week before the experiruent and were al-
lowed o have regular feeding regimen. During that period they were subjected to detalled physi-
cal examination. After that all animals were subjected to oral adminlstratlon of probiolcs and
yeast {lactobaclllus and saccharomyces) once/day for four consecutive days

Samples and sampling protocol :

The rumen lguor was oblained in the early morning belore the first feeding of the anlmals.
The samples of rumcu llquor were obtalned [rom each animal In two occaslons, the flrst before
adminjsierng the drugs, and e second was {our days post-triatment. Each rumen fluid sam-
ple was divided into two portlons. The first portion was sfeved and then centrifuged: only clear
supematant flujd was vsed for [urther blochemlcal anatysfs. The second partlon of the rumen
fluld sample was vsed to carty oul the blophysical characteristics and micrageopical examina-
tion {(Dirkeen and Smith, 1987 and fFouda, 1988 &1599),

In addition, blood samples were obtalned through jugular velapuuncture In plaln vacculainer
tubes In order to obtain bload serum. Only clear and non-hemolysed sera werc vsed for furiher
blochemical analysis of the sclected parameters (Coles, 1984).
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The adopted methods
A) Physical examination of the ruminal finid

1. Color, srmell und consistency: All these physical characters weve judged Immediately afier
obtalning the samples. The color was Judged as green (ranged from light green to olive green) and
yellow (ranged from yellowlsh. yellowish greeu to yellowish brown). The smell of the ruminal fluid
was judged as pleasant aromaltic, putrefactive, souring or offensive. The consistency was‘ ex-
pressed as slimy, viseld or agueous [Alonso, 1979; Dirksen, 1983; Dirksen & Smith, 1987;
Roussel, 1980; Fouda & Mobamed, 1599).

2. Sedimentation and floatatlon time (SAT), cellulose digeston (COT) and pH of the ruminal
fluld were evaluated according to {Dirksen, 19353 and Fouda & Mohamed, 1990).

3. Methylene blue reductlon test {Redox potential): This test Involved mixdng 1.0 ml of 0.03%
methyelene blue solutien with 20.0 ml strained fresh ruminal fluid. The mbcure was incubated
at 250C in transparcnt glass cylinder. The tme required for decolorizalion of the mixture was
calculaicd [Dirksen, 1883 and Roussel, 1990).

B) Microscopical examination and identificatlon of the rumen protozoa:

1. The activity aud populaton density of rumen protozoa were evaluated by using fresh un-
stalned gently wormed rumen liquor on glass slides and cover glips by using binuclear research
microscope (Alonso, 1979 aand Fouda, 1996). The activity and density of the rumen protozoa
were Judged as followlng:

Highly motile and abundant (+4-)
hMotiie and moderate density (++)
Siuggish and low densily (+)
Non-motlle, sporadic alive (£)

2. Total and differential counts of namen protozoa were carricd out according to the methods
described by (Naga, i867). Meanwhile the protozoal identification was carried out according o
the method illustrated by Hungate (1866), Church (1888) wnd Willlams & Coleman (1988).

C) Blachemical analysis of the ruminal fluld for the selected parameters was carried out spec-
trophotometerically using the avallable test kits supplled by BioMeriux/France and Stanblo/
USA (Dumas & Biggs, 1072 and Henry ct al., 1874).

Blochemical analysls of blood sera: the concentrations of the selected blood parameters. par-
ticularly, total protelns, albumin, blood urea nitrogen, glucose, sodium. potassium and chloride
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were measured colorimetrically using (EDipse DY) roachin..

Statlistical analysis: The obtained data were stalistically analyzed. The mean values and SE
were calculaled and the slgnificance was tested by ANOVA test using SPSS cormnpulee program.

RESULTS AND DISCUSSION

The obtained resulls lor biophysical charactenstics and mean values of blochemical analysis
of ruminal flujd {n sheep before and after treatment are tabulated In table ()). While the mean
values of lolal and differenlal counts of rumen prolazoa are summartzed In table (2). The values
of blood biochemical analysls are tabulaled fn table (3).

The oblalned resulls indlcated thal therc were signiflcant reducton tn the yme requised (or
Methylene bize reducton test (MBT), celtulose digestion test (CDT) and lactle acid concenlcation
in yuminal Nluld after oral administration of the probloties and yeast culture when compared
with thelr values before treatment. Mcanwhile the pfl value (7.09). woumonia concenlration
(112.7 mg/1) and sedlmentadon and (oatzton test showed slgnificant elevatlons In rumlnal Muid
afier administradon of the problotcs and yeast culture If compared wich thelr values belore ad-
mUnlstration. The color. smell and consistency of ruminal fluld showed non-signiflcant variation
when compared with thelr values before admin(stration.

The reduced CDT and MBT might be a result of the posldve cffects of yeast cells on growth
ang activity of iber-degrading bacterla and fungi, on stabllzadon of rumen pH and prevenuon of
lactate accumultaton, Modes ol action of yeast problotics depend on their viability and stability
in the rumen ecosystem (Fouty ax:d Tluvand, 2006).

[ncreased concentralon of ammoaia and pH of ruminal fluld are agrceinent wilh lhos-c' report-
ed by Willllame (1888) The concenlrallons ol ammonla and VFA In the rumen arc frequently.
but not always. higher in faunated anirnals. Reduced lactic acld and consequently pH values (n
rumina) Nuid could be attributed (o the role of which make an Importani contribution {6 ruren
melabollsra The holotrichs not only contribute to short-chaln VFA produciion, but also to some
extent control the overall rale at which the acids are (ormed. Substiate removal by the prolszoa
prevents a rapld bacterial fermentauon to lactc acld. It has been proposed thal the protozoa! in-
gestlon of starch gralns or soluble sugars Is beneficial to Uie host anbmal because the altematve
bacterial fermenlation would lead 16 an accumulaton of Jactate in the rumen and a detrimental
lowering of pH. Starch Is Inéestcd acUvely Ly Jsotelcha spp. and solible sugars are lngested by
both holotrichs genera. On high sugar diets the holotrichs protozoa may help to prevenl the op-
sel of lactle ocld acldosis by raplidly assimulaung soluble sugars Inlo arnylopecun.
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The pH alabilization s generally assoclated with decreased levels of lactic acld in rumen:. The
stimulstion of lactic acld-ullizing bacteria could account for Saccharomyces cerevisiae-induced
decreases In lacUc peid concentralions and the corresponding moderation of ruminal pH. Manni-
tal uulizing bacterla ke 5. ruminantum. one of the most imporiant consumers of lactc scid.
have been shown Lo be stumulaled In vilro by yeasl In an Incubation of mixed rumen Nuid (New-
bold et al., 1098]. Yeast s alao able to compete with Streptocaccus bovis. the main laclic acid
producer In the rumen, for soluble sugars uplake (Chavcheyras et al., 1007). Mathien et al.
(1908) have jound an Increase of the pH with yeast only (n faunatled sheep and nol In defaunal-
ed sheep, suggesling that prolozea are invelved In the effect of Saccharomyces cerevisiac on Lhe
Increase of rumen pH.

Regarding the tola and differcotial counts of rumen protozoa. the oblalned resullts revealed
that all supplemented sheep had numerically higher prolotoa counts over than Lhelr control val-
ues. Consequently, there weresigniflcant increases In the mean values of tolal protozoal counts
(718.0 x109), the mean values of differential count particularly hointrichs protozoa [53.20 x109)
and enlodinium specles 6285 x10% in ruminal fluld after adminisiration of the probiolics and
yeasl culture. These resulls arc endorsed by the Nndings of Plata et al. (1004) who stated that
protozoal number waa increased in cows led supplemented diel with yeast cullure Increased lev-
els of rumen protozoa following Saccharomyces cerevislac ingestion were also reported by Miran-
da et al., 1865

The results of blochemical analysls of blood revealed significant elevations in the mean values
of blood glucose (68.60 mg/dll. otal proweins (7.08 gm/dll, albumen (4.18 gm/dl). and blood
urea nitrogen (18.80 mg/dl) four days afler administration of the problotes and yeast cullure If
comparéd with thelr values before administraton.

Such elevation in the mean values of gucose could be attributed Wincreased concentralions
of VFA in the rumen in faunated animals and the rélative proportions of the VFA also differ, wilh
faunated animals having increased butyrate or proplonate levels (Willlams, 10808) wilh conse-
guent Increase of blood gucose Utuough the melabolic pathways

Increased concentrations of total proteing and albumin could be ascribed for the retenlion of
protozoa within the rumen: a significant proporiion of the microblal protein availlable to the hosl
Is protoraal in origin (Coleman, 1879). A dalry cow on a malntenance ratlon requires 500 g of
prolein per day. Approxdmately 33 g of halotrich protetn would be avallable to the host dally from
2 bovine rumen containing a holotrich populadon of 3,000 [sotricha spp. and 5.000 Dasytricha
sp. per ml In additon . the holotrichs may sccumulate and conserve amino acids thal are defl:
clent In plants {Coleman, 18076). Although the blologleal values of baclerial and protozoal pra-
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leins are similar. the protozoa are more susceplible to digestion. 2 o

It could be concluded from this study that the rumen microblal ccosystem Is greatly affectec
by the feed additves offered (o the animals. The well being of ruminant animals depends malnly
on the maintenance of an appropriate microblal population and fermentative process within the
compound stomach. Problotics have been used successfully as feed additives and Improving the
total and differential counts of rumen protozoa with consequence Improving the encrgy status
and protein levels. In addition , yeast culture reducing the lactic acld concentration and madn-
Laining the desired pH value of ruminal Nuid.
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Table (1): The biophysical characieristics and the mean values of hmchcmwnl apalysis of
ruminal {luid in sheep before and afer trentment X N
, Treatment | Color | Smell | Consisiency | SAT | MBRT | CDT | Protozeal | pH i T
i l min min hrs aclivily mmoll [ Mg/l
" Before | Yellow | Aromatic | Slimy 230* [ 770% [27e0%! 4+~ | 688" | 1621 [8930°
| teeatiment i t i * 4 t
083 | 033 | 0B84 0.79 1.20 2.9
Fowr | yellow | aromalic | viscid | 27.3° | 6207 [21.20° [ ++++ | 7.08% | (7.11° | 112.7°
Drays 4 + 4 E i +
AR 089 |0 32| 064 057 | 130 | 283
Lrealment rae U |
* ¥ Means with the same superscripls in the same columte arc nol significantly different, whilc means with
different superscripls are significantly diffevent at 0.05 level of probability
Table (2): The mean values of total and differential counts of rumen protozoa in sheep
before and after administration of the drugs.
Total count Holotrichs Entodiniomorphs (Oligotrichs) R
Treaiment x 10’ X 10%mi X 10%ml
Isotricha | Dasytricha | Entodinum | Epidinium | Polyplastron | Ophryoscolex
Before | 665.0" | 24.80° | 100" | 593.7° 10.6° 209° 130°
Lreatment i 1 + + 1 + I
' 13.09 0.62 0.85 12.49 0.79 0.58 057
Four | 718.0° | 3370 | 195° | 6285° | 107° | 217° 13.20°
E;ﬁ + : + + + + +
WA 240 1.22 " 1.04 1‘1_.:!2 0.49 (.84 _. 0.57

*+® Means with the same superscripts in the same column are not significantly dilferent, while means with
differem superscripts are significantly different st 0.05 level of probability

Table (3): The mean values of blood bicclwmical parameters in sheep before and after
administration of the drugs.

’_ Na K cl Glucose TP Al BUN
| Treatment mmal/] mmol/l mmol/] mg/dl gm/di gmvdl mg/di J
" Before [13590°% | 488° |100.20° | 60.90% | 635" | 380" | 16.60°7
trealment + + + + ¥ + +
1.86 0.16 1.26 0.99 0.20 0.15 0.66 'r‘l
[ Four [136.70% [ 470% [101.60° | 68.60° | 7.09° [ 416" [ 18.80
fﬂi‘: 1 + + =+ % + £
 uesimen 132 | 011 | 145 | 056 | 066 | 021 | 048

® Means with the same superscripts in the same column are not significantly different, while means with
differen| superscripts are siynificantly differeot at 0.05 level of probability

Manseura, Vet. Med. .J.

Vol. X, No. 2, 2007




Fouda, T. A.; et al...
117

Figure (1): Different forms of rumen Figure (2): Rumen protozoa entodinium
protozoa stained with iodine (arows) (a) and polyplastron (b)

Figure (3): Isotricha intestinalis i the rumen Figure (4): Sedimentation and floatalion test
fluid of sheep stained wilh iodine solution of reminal fluid
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Figure (5): Meihylenc blue reduction Figure (6): Melhylene blue reduction
tesl (notice the blue color ur ruminal test (notice the discoloration of ruminal
fluid before reduction) fluid after reduction)
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