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SUMMARY

study to evaluate the effects of water administering prebiotic (Lactomannan®) or / and probiotic

(effective microorganisms-EM;-) on their productive and reproductive performance. The present
study was carried out on 152 nonparous does and 36 sexual mature bucks of Cal rabbits aged 9 months. All
animals were divided into four equal comparable experimental groups 9 bucks and 38 does in two sequence
parities in each group). The first group was kept untreated (as a control group), while the other three groups
(treated groups) were treated with Iml Lactomannan; 0.5 ml EM, or combination of Lactomannan + EM, / 1 liter
drinking water / 3 continues days weekly, respectively, during the experimental period, which lasted for 4 months.

ﬁ total number of one hundred eighty eight mature Californian {Cal.) rabbits was used in the present

The results obtained revealed that nutrients digestibility was arranged significantly (P<0.05) in a descending
order due to combination of Lactomannan + EM,; EM;; Lactomannan in drinking water and then by control
group, respectively. Supplementing Lactomannan or/and EM; to drinking water of Cal rabbit bucks improved
significantly (P<0.05) their reproductive capability represented by libido and physical semen characteristics
(semen-ejaculate volume; advanced-sperm motility; live and normal spermatozoa: acrosome status and sperm-
cell concentration per ml and per ejaculate); gonads and pituitary gland weight. scrotal circumference and
testicular index. Californian rabbit bucks drank water supplemented with Laciomannan or/ and EM, recorded
significantly (P<0.05) higher testosterone concentration and mating activity than those of control group.
Californian rabbit does drank water contained Lactomannan or/ and EM, and mated naturally by using bucks
drank the same treated water recorded kindling rate; litter size and weight at birth: milk yield and pre-weaning
mortality rate significantly (P<0.05) better than those of received untreated water (control group). Drinking water
contained combination of Lactomannan and EM, showed significantly {P<0.035) superior parameters compared to
those obtained when using each alone. Generally, it can be concluded that supplementing Iml Lactomannan and
0.5 ml EM/ liter to of drinking water showed a great roie in improving growth performance and reproductive
performance, of Cal rabbits.

Keywords: mature rabbits; prebiotic; probiotic; digestibility; semen; fertility.
INTRODUCTION

Developing countries like Egypt are often characterized by animal protein deficiency. This is not only due
to the small number of existing farm animals as compared to rapid growth of human population, but also due
to the low productive and reproductive capabilities of these animals {Seleem, 2003).

The increase in animal protein production may come from short-life cycle animals kept by the small
holder farmers such as rabbits (Galal and Khalil, 1994). Rabbit farming is encouraged to minimize the gab
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between demand and supply of animal protein (F.A.Q. 1987). So, rabbits had gradually increased attention in
the last decade in Egypt for meat production (Rashwan and Marai, 2001 and Seleem, 2003).

Rabbit production in Egypt is currently facing hard time owing to high cost incurred on feed. This
problem has limited establishing new Rabbitaries and expansion of that kind of project resulted a decrease in
animal protein. Several investigations have carried out to reduce the high cost of rabbit feed. The efforts
included various feed additives such vitamins; enzymes; minerals; antibiotics; natural herbs; etc. (Boulous ef
al., 1992; Seleem et af., 2006; 2007a& b; El-Kholy et. al., 2008; Hanna er. al., 2008 and Seleem ef al.,
2008a& b). But, several other types of products now available especially after the ban on using antibiotic
growth promoter (Marzo, 2001). Some of these have been developed for use with antibiotic--free or organic
production. Others aimed at improving health and digestion. Unlike probiotics, which are defined living
microorganisms, prebiotics are carbohydrates that can not be digested by the mono-gastric but can be
fermented by microbes in the gut. They enhance beneficial bacteria population in the gut like bifidobacteria
and lactobacilli (Marteau and Boutron-Ruault, 2002; Van Loo, 2004; and Seleem et al, 2007c).
Bifidobacteria produce acetic acid which has a bactericidal action. The so-called prebiotics are an attractive
development because they are non-viable.

Several attempts have been carried out to promote the rabbit production and reproduction using probiotics
{Osman, 2005 and Secleem er o, 2007a). Probiotics are non-nutritional additives containing beneficial
microbial cultures and/or ingredients that enhance the growth of desirable gastrointestinal microbes of the
host animal (Marionnet and Lebas, 1950). This may be due to its ability to stimulate the digestion process
and/or to contribute to the microbial equilibrium of the gut in order to prevent digestive disorders.

The concept of prebiotics in feed is fairly recent. Some of the prebiotics, which are currently used in
animal feed, are Mannan-oligosaccharides (MOS). Mannan-oligosaccharides are mainly obtained from cell
walls of yeast Saccharomyces cerivisae. Some brand names are: Bio-Mos, SAF-Mannan, Y-MQS, Celmanax,
Lactomannan. Mannan-oligosaccharides (MOS) interferes with the colonization of the pathogens. Celtl surface
carbohydrates are primarily responsible for cell recognition. Bacteria have lectins (glycoprotein) on the cell
surface that recognize specific sugars and allow the cell to attach to that sugar. Binding of Salmonella, E.coli
and Colostridia sp. is shown to be mediated by a mannose specific lectin (receptor) like substance present on
the bacterial cell surface. So, MOS exhibits an anti-adhesive effect where it binds to E. coli and Safmonella
instead of binding to mucosal receptor and flushes them from the digestive tract, before the pathogens cause
problems by anchoring themselves to the colon wall and improve intestinal health in other species (Fairchild
et al., 2001; and Fernandez er af., 2003).

The advantages of prebiotics are that it can stand high pelletizing temperatures in the feed and also have a
long shelf life (Huyghebaert, 2003 and Kembhavi, 2004). Prebiotics can reduce ammonia (NH;) levels in the
cecum, increase cecal volatile fatty acids and decrease cecal pH favorably influencing gut microflora and
growth performance (Pinheiro ef o/, 2004 and Seleem et.al., 2007b).

Lactomannan® is a commercial product prepared naturally from the cell wall of Sacchromyces cerevicae
yeast produced by fbex, International and containing mannan, B-vitamins, glucan, antioxidant and nucleic
acids. Mannan classified as nostarch polysaccharide. The mode of action of Lactomannan® may be by the B
vitamins that play a crucial role in the body's ability to break down and absorb proteins and carbohydrates. B
vitamins also assist in preventing free radical damage by oxygen, by assisting the anti-oxidant glutathionine.
B vitamin also plays a significant role in the synthesis of certain hormones like somatotrophic hormone (STH)
which regulates growth, thyroxin, which regulates metabolic rate, and insulin which regulates energy
metabolism (McDowell, 2000). Also, there was a lot of growth promoters in Lactomannan like aspartic and
lactic acids, all these are factors well documented as growth promoters through their effects on increasing the
activity of metabolic cycles (Parks et al., 2000).

Pre-probiotics are natural feed supplements and their function is based upon primary fermentation and
supporting the growth of intestinal microflora (Tawfeek and Marai, 1997). Maximum microflora growth
expands the digestive capacity as evidenced by increase of volitale fatty acids production and dry matter
digestibility (Pet-Ag, 1992). So, the combination between prebiotics and probiotics may be more effective on
improving rabbit productive and reproductive performance compared by using each alone.
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Therefore, the aim of this study was to detect some reproductive capabilities of mature Californian rabbits
as affected by supplementing prebiotic (Lactomannan®) or/ and probiotic (effective microorganisms-EM;-} to
drinking water,

MATERIALS AND METHODS

The present study was conducted in an Industrial Rabbitary (capacity 1500 mothers}, Barnacht Village,
near El-Ayyat city, 6" October Province, Egypt, during the period from January, 2007 till April, 2008. The
study aimed to evaluate some productive and reproductive capabilities of mature rabbits as affected by
supplementing prebiotic {Lactomannan®) or/ and probiotic (effective microorganisms-EM;-) to drinking
water.

The present work was lasted 4 months and was carried out on 152 nonparous does and 36 sexual mature
bucks of Cal rabbits aged 9 months. The experimental animals were divided into four equal comparable
experimental groups (9 bucks and 38 does in two sequence parities in each group). The first group was kept
untreated (as a control group), while the other three groups (treated groups) were treated with Imf
Lactomarnnan; 0.5 ml EM, or combination of Lactomannan + FEM,/ I liter drinking water/3 comtinues days
weekly, respectively. The pelleted diets fed to the experimental animals have covered the nutritional
requirements of the breeding phase of rabbits according to NRC (1977) recommendations. Composition and
calculated analysis of the pelleted diets is showin in Table (1). Animals were individually housed in wired
battery cages supplied with feeders and stainless steel nipples for eating and drinking. All batteries were
located in a windowed rabbitry with natural ventilation, Fresh tab water was automatically available all the
time in each cage. All the experimental animals were healthy and clinically free from internal and external
parasites and were kept under the same managerial and hygienic conditions.

A digestibility trial was conducted using 5 male rabbits from each treatment group. The rabbits were
individually housed in metabolic cages that pérmit to collect facces and urine separately. Digestibility trial
lasted 15 days, 9 days as a preliminary period, followed by 6 days to quantify the daily feed intake and faeces
output. Samples of daily faeces of each animal were taken and oven dried at 65 °C for 24 hours, then ground
and stored in plastic bags until the end of the trial. The composite samples of feed offered and faeces output
were chemically analyzed according to A.O.A.C. (1990) for crude protein (CP), crude fibre {CF), ether extract
(EE) and nitrogen-free extract (NFE).

Blcod samples of rabbit bucks were taken in less than two minutes from the marginal ear vein of five
rabbit bucks within each experimentai group twice a month. Blood serum testosterone hormone concentration
of the rabbit bucks was determined (RIA Kits from Immunotech, A Coulter Co., France) according to the
manufacturer information. Libtdo (sexual desire) was assessed in terms of reaction time in seconds that was
estimated just from the time of introducing doe to the buck until the buck start to mount (Daader et al,
1999a&b and Seleem, 2003}, Semen was collected artificially twice a week for up to four weeks by means of
an artificial vagina as described by Seleem (1996& 2003). [ndividual semen samples ejaculated from each
rabbit buck were evaluated microscopically and then semen ¢jaculate volume {ml); advanced sperm motility
{%); live spermatozoa (%); morphological normal spermatozoa (%); sperm-ceil concentration (N x 10% ml)
and total -sperm output (N x 10% ejaculate) were estimated according to Salisbury et. al. (1978). Acrosomal
damage was determined by using a Giemsa stain procedure as described by Watson (1975). At the end of
experiment, four rabbit bucks from each experimental group were randomiy chosen and slaughtered. Live
body weight and weights of each of pituitary gland and gonads represented by testes; epididymis and sexual
accessory glands were evaluated. Scrotal circumference was measured as the method described by Mickelsen
et. al. (1982). Testicular index (length x width x depth) was calculated in cubic centimeters as recorded by
Daader et. al. (2003). Mating activity (frequency of mating within 15 minutes) of each buck was determined
using sexually receptive doe.

In the fertility traits, 152 Cal. rabbit does in four experimental groups (38 does in each) and received the
same treatments of rabbit bucks were naturally mated in two sequence parities using the experimental groups
of rabbit bucks. Natural mating was carried out by transferring each doe to the buck’s cage to be mated and
return back to ils cage after mating. Palpation of all rabbit does was carried out 12 days post mating to
determine pregnancy. At kindling, kindling rate and litter size and weight at birth values were recorded. Pre

24]



weaning mortality rates and milk yield per doe were estimated also during the suckling period. Milk yield was
estimated after deprivation of the pups from suckling their mothers for 24 hours, then the pups and doe were
weighed before and after suckling, the increase in pup’s and the decrease in doe's weight was used as the doe

milk yield.

Table (1): Composition and calcuiated analysis of the pelletd basal diet fed to rabbits, during the

Seleem ef al.

experimental period {(manufactured by IBEX International Co. L®%)

Ingredients Yo
Clover hay 40.50
Wheat bran 25.00
Yellow corn 14.00
Soybean meal (44%) 11.00
Molasses 3.00
Vinass 3.00
Bone meal 1.75
Limestone 0.70
Sodium chloride _ 0.55
Vitamins & Mineral Premix * 0.35
DL-Methionine 0.15
Total 100.00
Calculated analysis **

Crude protein (CP)% 18.00
Ether extract (EEYe 3.00
Crude fiber (CF)% 14.00
Digestible energy (Kcal/Kg) 2720.00

*Vitamins and minerals premix per kilogram conlains:

ltem Jtem _

Vit.A (IU) 10,000 Biotin (mg) 0.2
Vit.D; (IU} 900 Choline (mg) 12000
Vit.E (mg) 5000 Niacine (mg) 50.0
Vit.K (mg) 2.00 Zn. (mg) 70.0
Vit.B; (mg) 2.00 Cu. (mg) . 0.1
Vit.B, (mg) 6.00 Mn. {mg) 85
Vit.Bs (mg) 2.00 Fe. (mg) 75.0
Vit.B» (mg) 0.01 Folic acid (mg) 5.0

Pantothenic acid (mg) 20,0

** Calculated according to NRC (1977) for rabbits.

Data were subjected to analysis of variance according to Snedecor and Cochran (1982) using the General
Linear Model Program of SAS (2001). Percentage values were transformed to Arc. Sin values before being
statistically analyzed. Duncans new multiple range test was used to test the significance of the differences
between means (Duncan, 1955). Number of conciered does, kindling rates were analyzed using the
Contingency Tables according to Everitt (1977).

RESULTS AND DISCUSSION

Mature rabbit's performance

Reproductive parameter of bucks:

Data presented in Table (2) indicated that, supplementing combination of Lactomannan + EM;; EM, then
Lactomannan to drinking water of Cal. rabbit bucks significantly (P<0.05) improved in descending order,
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respectively their reproductive capability represented by libido (sexual desire) and physical semen
characteristics (semen-ejaculate volume; advanced-sperm motility; live and morphological normal
spermatozoa; acrosomal damages; sperm-cell concentration and total-sperm output).

Table (2): Libide and physical semen characteristics of Cal. rabbit bucks drank water supplemented
with Lactomannan or/ and EM,.

Drinking water additives

Free additives

Variables water Lactomannan EM, Laciog&nnan
(Control) :
Libido {sexual desire} (sec.) 32.0945.16 ° 25.1243.17" 24.64+2.32° 21.17+2.49¢
Semen-ejaculate volume (ml) 0.44+0.01 ° 0.61+0.06" 0.66+0.04° 0.83£0.04°
Advanced-sperm motility (%) 53.6044.12°  62.21+4.75°  65.12:451° 72.96+5.12"
Dead spermatozoa (%) 18.75+1.81 ° 15.92£1.23° 15.08+1.07°  13.86+0.93°
Sperm abnormalities (%) 1697+ 1.14*  13.45¢0.92° 13.20£0.93°%  12.0320.86°
Acrosomal damages (%) 13.14£0.72* 11.61+0.34° 11132046 ° 11.01+0.51°
Sperm-cell concentration 421.74193°  543.42238°  562.6+242°  637.9431.9 °
(N x 10°/ ml)
Total-sperm output 185.5413.6°  331.5:212°  371.3£292°  529.5:313°

(N x 10°/ ejaculate)
Means within the same row are bearing different letter superscripts (a, b, ¢ & d), differ significantly (P<0.05).

Tables (3 and 4) showed that, values of each of gonads and pituitary gland weight; scrotal circumference
and testicular index; testosterone concentration and mating activity of Cal. rabbit bucks drank water contained
combination of Lactomannan + EM; EM, and Lactomannan recorded significantly (P<0.05) higher values
than those obtained from rabbits drank free prebiotic or/ and probiotic water {control group}, respectively.

Table (3): Body, gonads and pituitary gland weights, scrotal circumference and testicular index of Cal.
Rabbit bucks drank water supplemented with Lactomannan or/ and EM

Variables Drinking water additives

Lactomannan +
EM;,

Free additives

water (Control) Lactomannan EM,

Live body weight (gm) 301496127  3102.6£69.3 ° 3179.4+71.6 ° 321434685 °

Testes weight:

Absolute (gm) 522+ 0.14° 5.9440.20 ° 6.49+03]1° 6.71£0.36°
Relative (%) 0.173+0.02¢ 0.191:0.02° 0.204+0.01%  0.209+0.01°
Epididymis weight:

Absolute (gm) 0.71£0.05°¢ 0.80+0.04 ° 0.88+002° 0.92+0.02 *
Relative (%) 0.024+0.011 0.0260.01 0.028 + 0.01 ® 0.029+0.00 *
Sexual glands weight:

Absolute (gm) 265+039° 2.98+0.57 * 3.61+043° 3.66 £0.46 *
Relative (%) 0.088 +0.00 ° 0.096+0.01"° 0.114+002° 0.11440.01 *
Pituitary gland weight:

Absolute (gm) 021+0011 0.27+0.02 © 0.30+002% 0.32+0.01 *
Relative (%) 0.007+0.00%  0.009+0.00°¢ 0.009+0.00%  0.010+£0.02°
Scrotal circumference:

Absolute {cm) 6.83+021° 707017 % 759+032° 7.66+0.36 °
Relative (%) 0.227+0.02° 0.22840.01 0.239+0.01° 0.238+0.05°
Testicular index:

Absolute (cm’) 542+ 044° 6.24+0.42°° 6.46+0.58 % 6.53+0.54 *
Relative (%) 0.180 £ 0.02° 0.201£0.00 0.203+0.01>  0.203£0.01°*

Means within the same row are bearing different letter superscripts {a, b, ¢ & d), differ significantly (P<0.05).
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These results are closely comparable with those recorded by Metwally er. al. (2002) used probiotic and
Seleem er. al. (2007c) used prebiotic. Dhami and Kodagali (1987) suggested a positive correlation between
AST activity in seminal plasma and sperm concentration, live sperm percent, motility, semen volume and
fertility rate of semen. They reported also that AST enzyme plays an important role in sperm metabolism
- through its involvement in the vital cellular process. Seleem et al. (2007) suggested that, activity of some
essential enzyme may increase due to Lactomannan in rabbit drinking water, which could result in
development and maturation of sperm in the testes.

Table (4): Testosterone concentration and mating activity of Cal. rabbit bucks drank water
supplemented with Lactomannan or/ and EM,_

Drinking water additives

. Free additives
Variables Lactomannan
water Lactomannan EM, - EM
1

{Control)

Testosterone concentration b
443+047° 4,83 +0.55 586+049* 597x061°
(ng/ ml)

Mating activity (frequency of
Y a 4 407+021Y  436+024°¢ 481:0.04° 494+006°
mating/ 20 minutes)

Means within the same row are bearing different letter superscripts (a, b, ¢ & d), differ significantly (P<0.05).

Some doe traits:

Data presented in Tables (5 and 6) showed that, Californian rabbit does drank water suppiemented with
combination of Lactomannan + EM,; EM, and Lactomannan and mated naturally by using bucks drank the
same treated water recorded kindling rate; litter size and weight at birth; milk yield and pre-weaning mortality
rate significantly (P<0.05) better and descendingly than of those received untreated water (control group).

Table (5): Some doe traits of Cal. rabbit does naturally mated and drank water supplemented with
Lactomannan or/ and EM;

Drinking water additives

Variables Free additives Lactomannan EM Lactomannan +
water {Control) ! EM,

Number of mating 38X 2 38X 2 38X 2 38X 2

Number of conceived does 514 59°¢ 68° 70°

Kindling rate (%) 67.11° 77.63°¢ 89.47° 92.11°

Litter size at birth 5.64+1.07 ¢ 7.1841.14° 7.94+£142% 887+ 1.44°

Bunny weight at birth (gm.) 43.74+12° 4474+11% 4564+1.6%  4644+1.7%

Litter weight at birth (gm) 246.7£15.2¢ 321.2+18.3°  3624+21.1° 4119+ 198"

Means within the same row are bearing different letter superscripts (a, b, ¢ & dj. differ significantly (P<0.05).

The same trends were evaluated previously by Metwally et. al. (2002) useing probiotic and Seleem et. al.
{2007c) useing prebiotic. In this respect, Alves ef al. (2003) and Mourfio er al. (2004) observed that, the
prebiotic additives lead to increase feed efficiency in rabbits. This may lead to increased milk secretion and its
yield in treated rabbits. Beside that, the increase in milk production may be due to increase in litter size at
birth, where there was a positive correlation between the litter size at birth and milk yield (Lebas ef af , 1997
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and Rommers et al., 2001). Finally, the improvement in litter traits proved that, the Lactomannan or/ and EM,
treatments are capable to improve the milking ability of the doe which is reflected in her care and ability to
suckle her young till weaning.

Table (6): Milk yield and pre-weaning mortality rate of Cal. rabbit does naturally mated and drank
water supplemented with Lactomannan or/ and EM|

?B:Od; Drinkin g water additives
Variables Ys —
From  To Free additives Lactomannan EM Lactomannan +
water (Control) ! EM,
Birth 7 6053+21.4° 751.8+293° 803.2+21.2° 8299+222°
Milk yield Birth 14 1208.6+41.3%  1478.9+422° 1570.5+36.7° 1624.3+40.0 *
(gm/doe)  Birth 21  2785.9+414° 2997.6+44.6° 3124.7+45.1%  3162.9+45.2°
Birth 28  3061.4+39.7°  3309.7+41.1° 3497.3£ 406  3526.£423°
p Birth 7 2.01+0.09° 1.66 £ 0.07° 1,52 +0.08 < 1.42+6.09°
re..
weaning Birth 14 304:100° 246+ 009 223+0.07% 1.98+008°
mortality Birth 21  509+1.i1° 459+009" 3.92+007% 3.85+0.07¢
te
e Birth 28 6.70+1.30° 5.84+122° 579+ 1.14% 566+1.12°¢

Means within the same row are bearing different letter superscripts (a, b, c & d), differ significantly (P<0.05),

Regarding mortality rate, Fonseca ef al. (2004) and Hooge ef al. {2004a & b) reported that, the prebiotics
reduced mortality with about 50% reduction compared with the control, In addition, Lactomannan as prebiotic
may be had a role in reduced mortality rate by its role in modify pH of rabbit digestive tract promoting useful
bacteria and inhibit the harmful ones (Pinheiro er al, 2004). It is, however, claimed that the mannan
oligosaccharides from yeast cell wall work by providing specific binding sites (D-mannose) to enteric
pathogens, thus reducing their chances to attach to the intestinal tract (Finucane e/ ¢l., 1999). Since mannan
oligosaccharides are not digested by the endogenous enzymes, they pass through the gut with the pathogens
attached. There is also a "cleaning up" effect, i.e., they detach pathogens already attached to the gut
{Newman, 1994). Furthermore, the possible antimicrobial activity of the prebiotics may be accounted for by
their growth-promoting effects on bifidobacteria and lactobacilli. These bacteria can reinforce the barrier
function of the intestinal mucosa, helping in the prevention of the attachment of pathogenic bacteria,
essentially by crowding them out. These bacternia may also produce antimicrobial substances and stimulate
antigen specific and nonspecific immune responses (Macfarlane and Cummings, 1999 and Roberfroid, 2000).
On the other hand, the milk available per kit may also have a pronounced effect on the mortality of young
rabbits (Rommers et al., 2001 and Szendro et al., 2002). The lowest and pronounced decrease of mortality
percentage in offspring’s treated rabbit does may be discussed from the view which demonstrated by Fortun-
Lamothe and Boullier (2004) who showed that in the young rabbit a passive immunity occurs due to mother’s
immuno-globulins transmission by the colostrum and to a lesser extent by the milk. So, this is sufficient to
provide protection against infections. The concept of using prebiotics to reduce ammonia (NH;) levels in the
cecum as shown by (Mourdo ef a/., 2004; and Pinheiro ef a/., 2004) may be responsible in decrease ammonia
in confinement housing to improve air quality and consequentty health and performance.

It is interested to note that, drinking water contained combination of Lactomannan and EM, showed
significantly (P<0.05) superior parameters than using EM, or Lactomannan, each alone.

Conclusively, it could be concluded that, supplementation 1ml Lactomannan and 0.5 ml EM// liter
drinking water showed a great improvement productivity and reproductively performance of mature Cal.
rabbits.

Digestibility coefficient of nutrienis:

Data presented in Table (7) showed that, digestibility of crude protein (CP), crude fibre (CF), ether extract
(EE), nitrogen-free extract (NFE) as well as total digestible nutrients (TDN) values of Cal. rabbits male were
arranged significantly (P<0.05) in descending order due to combination of Lactomatman + EM,; EM,;
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Lactomannan in drinking water then control group, respectively. These findings were comparable with those
obtained by Metwally et. /. (2002) useing probiotic and Alves et al. (2003) and Seleem er. al. (2007¢) useing
prebiotic. The addition of Lactomannan could selectively stimulates the activity of intestinal bacteria
associated with health and weil-being (Gibson, 1999 and Seleem er. @i, 2007c) which improved nutrient
utilization by: 1) Competing with pathogenic bacteria for colonization sites on the surface of the intestine
{Spring et al., 2000; Fairchild et al., 2001 and Fernandez ef al., 2003); 2) Lowering intestine pH, further,
limiting the growth of pathogens (Ismail et al., 1996 and Pinheiro et af., 2004); 3) Increasing cecal levels of
volatile fatty acids (VFA) and decreasing cecal ammonia, further, favorably influencing gut microflora
(Ismail ef af., 1996 and Mourdo ef al., 2004) and 3) Helping to replenish the normal intestinal population of
which can be diminished by periodic stress.

Table (7): Digestibility of nutrients by male rabbits drank water supplemented with Lactomannan or/

and EM1.,
Drinking water additives

It it
em Free additives  water Lactomannan EM, Lactomannan + EM,

{Control)
Digestibility coefficients (%)
Cp 63.57 £1.194 66.36 £122°  68.08  +1.35° 7249  £1.99°
CF 38.35 +£055¢ 41.65 +0.57° 4309 20.61° 44.85  +0.64°
EE 70.09 +1.16¢ 74.19 £124° 7604 149" 78.73 £ 1.30°
NFE 75.25 +1.90¢ 7759  =141° 7951  +1.44° 82.if  +1091°

Means within the same row are bearing different letter superscripts (a, b, ¢ & d). differ significantly (P<0.05)
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