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ABSTRACT 

Ten apparently healthy sheep oj ! ·2 years old and wpighing between 35-45 kg 

were used in this stud!! All an lmals were clos e ly obscrPedfor one week before the ex

periment and were allowed lo haue regulllJ" f eedfng regImen. OW-ing that period. lhey 

were subjected to delaUcd physical cxaminalion. AJler lhat all animals were subjected 

Lo oral admlnistralton ojprobfDtlcs and yeas t (lactobacUius and Saccharomyces) once/ 

day JorJoUT C(JIlsecuttue days. 

The rumen liljuor and blood sa mp les w ere obtatnedJrom each animal In fwo occa· 

slons. the jlTsl before administerlng the drugs (base or con/rol), and the second after 

Jour days pos t-treatment. Each rumenjluld s ample was subJectcdJor biochemIcal anal

ysts and defennlnat!on oj the b iophysical characteristics and mfcroscoplcal examina

lion. The blood sera samples were subJected for bfocl1emLcal analysts ill order to deter

mine the concentrations oJ the selected parameters. 

The abtaJ.ncd res ulL<; Indica ted that there were SignifICant rcduction in the time re

qui.l"cd for Methylene blue reduction test (6_20 minutes) Md cellulose digestion test 

(2 1.20 hrs) in romirtaljluid after aral administration oJ the problDtics alld yeast culture 

when compared wldt their ualues before adrninfStrafiolL Meanw hUe the pH oolue 

(7.09). ammonia concentmllon (112.7 mg/IJ and sedimentation fi nd floa fation tesc 

showed slgnijkant eleVCl.tiDns (27.3 minutes' in rumlnalJlukt after administra tion oj the 

p rob lDttcs and yeast cultw-e if compared wUh thefT uolues beJore admlnisLration. TIle 

color, smell and consis tency of rumina! jlu ld s howed nOIl-s lgniflCant OOIiation when 

compared with their nonnal characteristics before administration 

The obta ined results revealed that all supp lemerllcd sheep had numericaUy II /gher 
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yrotozoal counts over titan their ualues before administration. Consequently, Utere 

were significant increases (n the mean uaIues ojtata! protozoal counts (718.0 xl03J. 

the mean values of d!fJerentf.al count part1cularly holotrlchs protozoa. (53.20 x I 03) and 

entodtn[um specfes (626.5 x l(3) lit rwnlnaljlul.djollow fng administration oJthe probiot

tcs and yeast culture. 

The results oj blochemlcal analys is of blood revealed s lgnljkant eleootions in the 

mean ualues oj blood glucose (68. 60 my/ dl). total p roteins (7.09 gm/ dl). albumen (4 .16 

gm/dIJ, and blood urea nltrogen (18.80 mg/dlJ Jour days after adminislTation oj the 

problDt:tcs and yeast culture if compared wUIl their values before admfnlstration. 

Probiottcs haue been used su.ccessfuUy as f eed addItives and improuing tile total 

and dlfferenttal counts of rumen protozoa wIth subsequent Improving the energy status 

and protein levels. In addition yeast culture reducing tile lactic acid concentration and 

matntalnlng the desired pH ua1ue oj rumfnaljluld. 

INTRODUCTION 

110 

The ruminants are dependent on the fermentaUon of their food consUtuents by the rumen mi

croorganisms. The nUcroblaJ community Is accommodated In a complex forestomach, the ruml

noreticulum, which provides a highly specialized anaerobic environment (WlUlama, 1986), 

The rumen protozoa are highly specialized for growth in 1l1e rumen ecosystem . The majority of 

the protozoa are cIliates (l05 to 106 protozoa per mJ), although flagellates are found in both the 

rumen and the cecum and are more numerous in anImals lacking cUIates (Clarke, 1977 and 

Hungate, 1966), 

Modem animal production requires the use of safe and effective feed additives as rumen ma

nipulators to Increase arumal productivity. Of late, the use of antibiotics and growth promoters 

In anlmaJ production has been strongly dIscouraged In most nations. One of the potential alter

natives for antibiotics are direct·fed mtcroblals which known as problotlcs (Mwenya et aI., 

2005). 

Although the results are not consistent, problotlCS are known to lmprove the establishment of 

beneficial gut mlcroflora and red uce the risk of acidosis (GhorbanJ et aI" 2002); increase milk 

production and weight gain (yoon and Stem. 1991S) as well as the stimulating cellulolytic and 

lactate·uUllzlng bacteria; increase fiber digestion: and Increase flow of mlcroblaJ protein from ru 

men (Mart1n and Nisbet. 1992; Newbold et aI., 1096). In addItion to that. the use of feed en· 

zymes In ruminant diets Is a technology In development Recent research ha.s demonstrated that 
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su pplementing diets of dairy cows and feedlot ca tue with Obe:r degrading enzymes has s lgnlncant 

potenUai to Improve feed uUUzatJon and animal perfonnance (Nsereko e l at., 2002). 

PrOblOUCS contaJn nonnaJ healthy commensal (meaning naturally occuning) bacteria and 

yeast. and are used to re-colonize the gastrointestinal tract when It Is suspected the nonnal bal

ance of m.!croOora (bacteria) has become disturbed. Many produc ts are avalJ able. containing a 

vanety of spec ies . Numerous attempts have been made to stimulate rumen development In pre

ruminants in order to wean them at an earlIer age and to avoid digestive disorders due to feed 

t.ra.nsltion. Supplementation of the diets with feed additives would there fol t.: be a very useful lool 

to achieve these goals (Chaucheyras et al ., 1997l. 

Consequently, thl.. main objecUve of this s tudy was La declare the most probable elTecls of {rc:d 

addlUves parUcularly the probloUcs (lactobacillus and yeast Saccharomyces). on the tolal num

ber and acUv lUes of rumen protozoa a nd their activlUes In sheep. 

MATERIAL AND METHODS 

Animals: 

Ten apparently healthy sheep of \-2 years old and weighing bchveen 35-45 kg are used In 

this study. All animals were closely observed for one week berore the experlmellt and Wt:fe al

lowed to have regular reedlng regimen. lJurtng tha t penod Uley were s ubjected to detailed physl

caJ examlnaUon. Mer that all anima ls were subjected to oral admlnlstraUon of probloUcs nnd 

yeast (lactobac illus and saccharomyces) once/ day for fOUl' consecutive days 

Samples and sampling protocol: 

The rumen liquor was obtained In !be early moming before the first feeding oC the animals. 

TIle samples of rume n Ilquor were obtained from each animal In two occasions, the nrst before 

administering the drugs. and the second was four dflys post-lI~a tment. Eac h rumen nuld sam

ple was divided Into two portions. The first portion was s ieved and then centrtfuged: only clea r 

supernatant "uld W<.iS used for further biochemica l analysis. Th e second portion of th e rumen 

Ould sample was used to carry out the biophysical characteri stics and microscopical examina

tion (Dirksen and SmIth, 1987 and Youda. 1998 &1999) . 

In additi on. blood samples were obtruned through jugular vc:lnpunclure In plain vacculalner 

tubes In order to obt.aJn blood serum. Only clear and non·hemolysed sera were used for rurther 

blochentlcal analysis of the selected parameters (Coles, 1984). 
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The adopted methods r ",; , 

AJ Phy.leal examination of the rumlnal auld 

1. Color, smell ",nct consistency: All these physical characters w(~re Jud~ed Immediately after 

obtaining the samples. The colol was Judged as green (ranged from Ught green to oHve green) and 

yellow (ranged from yellowish, yellowish greell to yellowish brown). The smell of the rumina! fluid 

was judged as pleasant aromatic, putrefactive, souring or offensive. The consistency was"ex

pressed as slimy, v!$cld or aqueous (Alonso. 1979; Dlrkaen. 1983; Dirksen &: Smith. 1987; 

Roussel, 1990; Fouda & Mobamed. 1999). 

2 . SedimentaUon and floatation time (SAn. cellulose dlgestJon {CD11 and pH of the ruminal 

flUid were evaluated according to {Dirksen, 19S~ and Fouda & Mohamed. 1999). 

3 . Methylene blue reduction test (Redox potential): This test Involved mixing 1.0 ml of 0.03% 

metbyelcne blue solution with 20.0 ro! stratned fresh rumina I fluid. The mixture was incubated 

at 250C In transparr-nt glass cylinder. The Ume required for decolOrization of the mixlure was 

caJculatu ,l (Dirksen. 1983 and RouSsel. 1990). 

B) Microscopical examination and identification of the rumen protozoa: 

1. The acUvlty aJld population denSity of rumen protozoa were evaluated by usIng fresh un

slalned gently wormed romen liquor on glass slLdes and cover s Ups by us ing binuclear research 

mJcroscope (.Alonso. 1919 and Foud.a. 1996). The activity and denSity of the rumen protozoa 

were Judged as follOwing: 

Highly motile and abundant (+++) 

MaUle and moderate denslLy (++) 

SlUggish and low dt:nslly (+) 

Non-motile, sporadiC alive (±) 

2. Total and dlfferellUal counts of rumen protozoa were carril:d out according to the methods 

described by (Naga. :0.967). Meanwhile the prolozoalldenUficaUon was carried out according to 

the method lUusLrated by. Hungate 11966), Chmch (l988) and WWiam8 & Coleman (l988). 

e) Biochemical ana.lysis of the rumina! fluid for the selected parameters was carried out spec

trophotometertcally ustng tile avatlable test kits supplied by 8IoMertwc:/France and Stanblo/ 

USA (Dumas &: Biggs, 1972 and Henry et aI., 1974). 

BIochemical analYSis of blood sera: the concentraUons of the selected blood parameters. par· 

Ucularly. total proteins. albumin. blood urea nitrogen, glucose, sodium. potassium and chlortde 
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were measured colorfmelrlcally using (EUlpsc 1101) rnacbtrl. ~. . I j" 

Statistical analysis; 'The obtaioed data were statistically analyzed. The mean values and SE 

w~re calculated and the s lgnlncance was tes ted by ANOVA lest using SPSS compuler program. 

RESULTS AND DISCUSSION 

TIle obtaIned results for biophySical charaC:lerisUcs and mean values of biochemical analysis 

of rumina] fluid In sheep before and after trealment a re tabulated In table (J). While the mean 

values of total and dlffern IUa} counts of rumen protozoa are summartzed In table (2). TIle val ues 

of blood biochemical anai)'sls are l..:J.bulaled 10 table (3). 

The obtained results Indicated that therc were significant reducUon in the Ome required for 

Methylene bh le reducUon te~ l (Man, cellulose digestion test {COOl and lacUc acid concenlraUon 

In rom!nal fluid after oral admlnlstratlon of the probJoUcs and yeast culture when compared 

wttl1 their values before tr~.l.tment. Meanwhile the pH value (7.09). ammonia concenlraUon 

(l12.7 mg/I) and sedimentation and OoataUon test showed s lgtlWcan t elevaUons In rumlnal fluid 

after adtn[nlslraUon of the probloUcs and yeast culture If compared with lhelr values before ad

ministration. The color. smell and consistency of rumJnal fluid showed non-slgnlOcanl vartaUon 

when compared w:Jth their val ues before admini s tration. 

The reduccd CDT and MBT mIght be a result of Ule positive effects of yeast cel ls on growth 

and activity of fiber-degrading bacterta and fungI. on stabl11zation of rumen pH and prevenUon of 

lactate accumulaUon, Modes of acUon of yeast probloUcs depend on their Viability and stability 

In the rumen ecosystem (Fouty a '.,d Dw-&nd. 2006). 

Increased concentration of ammonia and pH of nml1nal fluid are ag, eemcnt with those report· 

ed by WUllam.s (1986) . TIle concentraUons of ammonia and VFA In the rumen arc frequently. 

but not always. higher in faunated animals. Reduced lactic acid and consequently pH values In 

rumina! l1 'uid could be attrlbul ~d to the role of which make an Importan t contrlbuUon to rumen 

metabolism. The holotrlchs not only conlrlbute to short·chain VFA produclion, but also to some 

extent conlrol the overall rate at whIch the acids are formed. S ubstrate remoyaJ by the protoloa 

prevents a rapid bacterial ferment:?tion to lactic aCid. It has been proposed that the prolozoalln

gesUon of starch grains or soluble sugars IS benenclal to Ule host animal because the alternaUve 

bactertal fennenlaUon would lead to an accumulation of lactate In the rumen and a detrimental 

lowering of pH. Starch Is Ingestt:d actively by Isotflcha spp. and soluble sugars are Lngested by 

both hololrlchs genera. On high sugar diets UK holotrtchs protozoa may help to prevent the on· 

set of lacUc acid acidosis by rapidly asslmJlaU ng soluble sugars Into amylopectin. 
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The pH stabilization Is generally associated With decreased levels of lactic acid In rumen'. 'The 

stimulation of lactic aCld-uUllzing bacteria could account for Saccharomyces cerevtslae-Induced 

decreases In lactic acid concentrations and the corresponding moderation of ruminal pH. Manni

tol uUlizlng bacteria like S . rumlnantJum. one of the most Important consumers of lacUe acid, 

have been shown to be stimulated In vitro by yeast In an Incubation of mIxed rumen fluid (New

bold et al .• 199B). Yeast Is also able to compete with Streptococcus boVlS. the main lacUc acid 

producer In the rumen. lor soluble s ugars uptake (Chaucheyra& et aI .• 1997). Mathieu ct al. 

(1996) have found an increase of the pH with yeast only in faunated sheep and not In defaunal

ed sheep. suggesUng iliat protozoa are Involved in the effect of Saccharomyces cerevtslae on the 

Increase of rumen pH. 

Regardlog the total and differcflllal counts of rumen protozoa. the obtained results revealed 

that all supplemented sheep had numerically higher protozoa counts over than their control val

ues . Consequently. there wereslgnlflcant increases In the mean values of total protozoal counts 

(71S.0 xI03). the mean values of dUferentJaJ count particularly holotrichs protozoa (53.20 xl 03) 

and entodln.!um species (626.5 xl03) in rumlnal fluid after administration of the probloUcs and 

yeast culture. These resul ts arc endorsed by the findings of Plata et oJ. (1994) who slated that 

protozoal number was Increased Ln COWS fed supplemented diet with yeast culture. Increased lev· 

els of rumen proto2oa following Saccharomyces cerevislae Ingestion were also reported by Miran

da et at., 1996. 

The results of blochemJcal analySIS of blood revealed signifIcant clevaUons In the mean values 

of blood glucose (68.60 mg/dl), total proteins (7.09 gm/dl). albumen (4.16 gIn/dl). and blood 

urea nitrogen (lS .SO mg/d1) four days after ndmlnlstration of the probioUcs and yeast culture If 

compared wttll their values before administration. 

Such elevation In the mean values of glucose could be attrtbuted toJncreased concentraUons 

ofVl'A in {be rumen 1n faunated anlmals and the relative proportions of the VFA also differ. with 

faunated animals having Increased butyrate or propionate levels (WllUama. 1986) with conse· 

quent Increase of blood glucose through the metabolic pathways 

Increased concentraUons of total proteins and albumin could be ascrtbed for the retenUon of 

protozoa within the rumen; a slgn1ftcant proportion of the microbial protein available to the host 

Is protozoal In Origin (Coleman. 1979). A dalry eow on a maintenance ration requires 500 g of 

protein per day. ApprOximately 33 g of holotrlch protein would be available to the hosl daJly from 

a bovtne rumen containing a holotrtch population of 3,000 Isotrtcha spp. and 5,000 Dasytricha 

sp. per mi. In addlUon , the holotrtchs may accumulate and consenre amJno acids that are defi · 

clent in plants (Coleman. 1975). Although the biological values of bacterial and protO'.loal pro· 
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teins are similar . the protozoa are more susceptible to dIgestion. ... ' 

It could be concluded from this s tudy that the rumen 'mlcrobIal ecosystem \s greatly affected 

by the feed addlUves offered to the anlmals. The well belng of rumJ nanl animals depends mainly 

on the maintenance of an appropriate m1croblai population and felmenlaUve process wlthln the 

compound stomach. Problotlcs have been used successfully as feed addlUves and Improving thc 

total and differentia! counts of rumen protozoa with con sequence Improving the energy status 

and protein levels. In addlUon , yeast culture reducing the lactic acid concenlraUon and main· 

talnlng tne desired pH val ue ofrumlnal fluid. 
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Table (1): The biophysical characteristics and the mean values of biochemical analysis of 
. In ' d ' h be~ d ft • . , runllna "' inS cepl ore an a er (reatment 

T~ltment Color Smell Consistency SAT MBRT COT Protozoal pl' CI NH 
min hn aclivity 

.; .,. 
nlllloVi M"" mm 

Befare Yellow Aromatic Slimy 23.0' 7.70~ 27.80' - 6.66 8 16.23 • 99.30 • 
IfUllnenl ± ± ± ± ± ± 

0.83 0.33 0.84 0.79 1.20 2.39 

Four yellow aromatic viscid 27.3 6.20 21.20 - 7.09 17.1 1 a 112.7 
Days ± ± ± ± ± ± 
After 0.89 O .. 32 0.64 0.57 1.30 2.83 

treatment . , 
Mean~ WIth Ihe same 5upers-tr.plS HI the same column are nol slgmlicantly dIfferent. while means WIth 

different superS(;ripl5 are signilicMtly different at 0.05 level of probability 

Table (2): The mean values of total and differenlial counts of rumen protozoa in sheep 
before and after administration of the drugs. 

Total count Holotrichs Enlodiniomorphs (Oligotrichs) 
Treatment x 10) X IOlJml X 10l/ml 

Isotricha Dasytricha Entodinum Epidinium Polyplastron Ophryoscolcx 

Before 665.0' 24.80' 10.0 ' 593.7 ' 10.6' 20.9' 13.0' 
lreatment i ± ± ± ± ± ± 

13.09 0.62 0.85 12.49 0.79 0.58 , 0.57 

Four 718.0 ' 33.70 ' 19.5 ' 626.5 ' 10.7' 21.7 8 13.20 8 

Days ± ± ± ± ± ± ± 
After 9.40 1,22 1.04 11.42 0.49 0.84 0.57 treatment 

'. Means WIth the same superscripts In the same column are oat SIgnIficantly dIfferent. while means WIth 
different superscripts an: significantly different at 0.05 level of probability 

Table (3): The mean values of blood bioclicmical parameters in sheep before and after 
d' . d a mmistratlOn of the rugs. 

Na K CI Glucose TP Alb BUN 
Treatment mmolJl mmoVI mmoVI mg/dl gmld l gmldl mg/dl 

Before 135.90 ' 4.66' 100.20 ' 60.90 • 6.35' 3.90' 16.60 ' 
treatment ± ± ± ± ± ± ± 

1.86 0.16 1.26 0.99 0.20 0.15 0.66 .-_. 
Four 136.70 ' 4.70' 101.60 a 68.60' 7.09' 4.16' 18.80 ' 
Days ± ± ± ± ± ± ± 
ARe, 1,32 0.11 1.15 0.56 0.66 0.21 0.46 treatment . " Means wllh the same superscripts to the same column are not SIgnIficantly different, while means With 

different superscripts are signiricantly different al 0.05 level of probability 
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Figure (1): Different forms of rumen 
protozoa stained with iodine (arows) 

Figure (3): Isolricha inteslioalis in Lhe rumen 
fluid of sheep stained with iodine so lulion 

Mansoura. Vet. Med. J . 

Figure (2): Rumen protozoa cntodinium 
Ca) and polyplastron Cb) 
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Figure (4): Sedimentation and flo<.llation lest 
of rumina I fluid 
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figure (5): Methylene blue reduction 
tcst (notice the blue color or- ruminal 

fluid before reduction) 
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Fjgure (6): Methylene blue reduct ion 
test (notice the discoloration of rumina I 

fluid after reduction) 
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