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SUMMARY

different supplements of the bio-additive EMMH on body temperature, body weight gain, blood

picture, blood antioxidants and histopathological statues of liver and kidney tissues. The tested

EMMH is a bio-natural feed additive made of T reesei, A, oryzae and active dry yeast S. cerevisiae
in co-culture fortified with mutli-herbal antioxidants. Two feeding experiments were carried out on 32 heads of
male Rahmany lambs at El-Serw Station (North Western Egypt) for 168 days and on 24 heads of male Farafra
lambs at Mallawy Station (Upper Egypt) for 126 days. Lambs of both breeds were of three months old with an
initial average weight of 18,04£0.53 kg and 18.53£0.11 kg, respectively. Lambs of each flock were distributed
by weight into four similar groups, where each group was individually fed one of four diets supplemented with
EMMH at 0, 0.3, 0.4 and 0.5% of the concentrate feed mixture (CFM). Un supplemented or EMMH-
supplemented CFM were offered at 2.5 % of body weight + 1 % of body weight Berseem hay for Rahmany and
3 % of body weight CFM for Farafra lambs, while chopped rice straw was offered adlib to both flocks.
Minimum and maximum ambient temperature and relative humidity were recorded. Daily gain and rectal
temperature were biweekiy recorded while biood samples were individually collected twice during the last
month of each feeding experiment. By end of the feeding periods, three representative animals were chosen
randomly and slaughtered. Specimen of liver and kidney were collected of each carcass and kept in formalin
solution for histopathological examination. The results illustrate that, hody temperature of animals in
experimental groups were within the normal range with no significant diflerence among groups. However slight
stability of body temperature was noticed in groups fed experimental diets. Average daily gain (ADG) was
improved (p<0.01) for both breeds with diets contained EMMH and the effect on weight gain was more
pronounced with increasing the supplementation level up to 0.5% of CFM. Meanwhile, Farafra sheep exent
better response to EMMH supplementation than Rahmany for ADG. No significant differences were attained
among groups for blood b, g/dl, PVC %, TLC, pL and leukocylic series, gl.. However, Hb and PCV tended Lo
increase and neutrophils to decrease with increasing the EMMH supplementation level in diets of both breeds.
Significant cffect (p<0.05) was recorded for EMMI on blood erythrocyles content of glutathione, glulathione
peroixidase and superxide dismutase for Rahmany and Farafra sheep. The highest values of blood antioxidants
were obtained with the highest EMMH supplementation level (0.5%). The microscopic examination of liver and
kidney tissues showed infiltration of inflammatery cells, necrosis, mallormation of the liver cord and partial
fibrosis of liver and kidney tissues of sheep fed control diets, whercas the case was more acute in Farafra. The
tissues of both organs were visually improved and became normal for animals fed supplemenied  dicts,
particularly those in group fed 0.5% EMMH level. The results concluded that the feed additive EMMH had
potential influence on improving weight gain and withstanding the high environmental temperatures, with
advisable EMMH supplementation at 0.5% level of the traditional concentrates mixture.

F'l "his study was carricd oul on two breeds of local sheep to evaluale the nutritional impact of feeding
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INTRODUCTION

Understanding how probiotics exert their beneficial effects is the issue of debate nowadays. The
definition of probiotic was formulated simultaneously with the use of living cuitures in feed for various
animals in order to substitute the application of nutritive antibiotics or chemotherapeutics. The selection
of a suitable strain of a microorganism can be regarded as the primary requirement for the use as a
probiotic. The composition of the probiotic preparations varies from those containing one strain of
microorganism or those containing many strains. The multi-strain probiotic can act in broad spectrum
and expected to be active in different species of host animals and against microbial infections
(Timmerman ef al., 2004). Probiotics have been reported to enhance the growth of many domesiic
animals i.e.; dairy cows, beef cattle, sheep and goats, neonatal calves and broilers (Musa ef al., 2009). The
claims for microbial products are: improved performance and feed conversion for the target species,
reduced morbidity or mortality and benefits for the consumer through improved product quality. The
microorganisms used in probiotics are those derived from Lactobacillus, Streptococcus, Enterococcus,
Bacillus, Clostridum and Bifidobacterium (Kruist et al., 2004). Bacterial probiotics have been effective
for chicken, pigs and pre-ruminant calves, whereas yeast and fungal probiotics such as yeast
Saccharomyces cerevisiae), Aspergillus oryzae and Tricoderma sp. have given better results with adult
ruminants (Fuller, 1999). It was also noted that the combinations of probiotics strains could increase the
beneficial health effects compared with individual strains because of their synergistic adhesion effects
(Collado er al., 2007). The probiotic mechanism of action has been summarized by Musa ef @/, (2009) in
four mechanisms:

1- Antagonism through the production of antimicrobial substances, 2- Competition with the pathogen for
adhesion sites or nutritional sources, 3- Immunomodulation of the host and 4- Inhibition of bacterial
toxins. The first three mechanisms are attributed to lactic acid bacteria while the last two are more
specifically attributed to yeast. In applied animal nutrition probiotics of multi or separate strains showed
significant improvement of feed intake, feed conversion rate, daily weight gain and total body weight in
chicken, sheep, goats and cattle (Chiquette, 1995; Samli ef o/, 2007 and Torres-Rodriguez et af., 2007).
Probiotics has positive effects on various digestive processes, specially cellulolysis and synthesis of
microbial protein, stabilizers of ruminal pH and lactate, enhancers of the absorption of some nutrients
thus display a growth — promoting effect (Mountzouris et af., 2007). It was also noted tha: the probiatic in
organism of a healthy animal stimulate the non-specific immune response and enhance the system of
immune protection (Ceslovas e¢r «f, 2005). Some medicinal herbs are reached sources of phenolic
compounds such as thymol, carvacrol and eugenol. Flavonoids are a large class of polyphenolic of
monensin (Yaghoubi ef al, 2010). The antioxidant activity to the free radicals and ta their ability to
scavenge the free radicals and interact with membranes (Tsuchiya., 2010) and/or to induce antioxidant
enzymes such as superoxide dismutase (SOD), glutathione peroxidase (GSH-Px) or catalase (CAT)
{Gladine ef al., 2007). Based on the pervious review, the objectives of this study were to investigate the
effect of a locally made multi-strains of fungal-yeast probiotic with antioxidants (EMMH) on productive
and health performance of native growing sheep raised under moderate and hot climatic conditions. The
impact of feeding the tested probiotic was monitored through the following parameters: fluctuation of
body temperature, weight gain, hematological parameters, blood antioxidants profile and
histopathological examination of liver and kidney tissues.

MATERIALS AND METIIODS

The nutritional effect of EMMH-feed additive was monitored through body temperature, body
weight gain, blood picture, blood antioxidants profile and histopathological examination of liver and
kidney of two breeds of local sheep. The tested feed additive abbreviated as EMMH is a co-culture of two
strains of fungi (Trichoderma reesei and Aspergillus oryzae) and live dry yeast (Saccharomyces
cerevisive) with mixture of medicinal herbs as a natural source of antioxidants. Each kg of EMMH
provides at least 2,200,000 U of fibrolytic, amyliolytic and protiolytic enzymes, 7.5% cells of live yeast
and 125 mimnol of plant antioxidants.

Feeding trials and experimental sites:

Two feeding trials were carried out on two breeds of Egyptian sheep (Rahmany and Farafra) at two

stations affiliate the Animal Production Research Institute. The first trial was conducted at El-Scrw
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Station (Domietta Governorate — 31.28 N and 31.45 E) on 32 heads of Rahmany male lambs and the
second trial was at Mallawy Station (El-Minya Governorate — 28.06 N and 30.45 E) on 24 heads of
Farafra male lambs. Both breeds of experimental sheep were of three months old with an average initial
weight of 18.04 £ 0.53 kg for Rahmany and 18.53 = 0.11 kg for Farafra lambs.

Table (1): Metrological data of the two experimental sites,

Range of Ambient Range of relative
Experimental site temperature, “C Mean humidity,% Mean
Min. Max. Min, Max.
El-Serw 14.9 245 22.1 58.1 82.7 61.5
Mallawy 15.0 39.0 315 29.0 94.0 72.1

Each value is the mean of two daily records of mirimum and maximum ambient temperature and relative humidity
Jor experimental location.

The feeding period lasted 168 days for the first trial on Rahmany and 126 days for the second one on
Farafra. Animals in the two feeding experiments were distributed according to their weight in four similar
groups where the 1% group fed unsupplemented CFM (Control group), 2™ group 0.3 % EMMH-CFM, 3"
group 0.4 % EMMH- CFM and the 4 group 0.5 % EMMH-CFM diets. Unsupplemented or EMMH-
supplemented CFM were offered at 2.5 % of body weight + 1.0 % of weight Berseem hay with ad fib
amount of chopped rice straw for Rahmany lambs, while unsupplemented or EMMH-supplemented CFM
were fed at 3 % of body weight with ad /ib amount of rice straw for Farafra lambs. Clean drinking water
was avaijlable at all times. During the whole feeding periods animals of each group were individually
weighed before feeding every two weeks to adjust the daily offered amounts of feeds. Feed refusals (if
any) were daily collected, sun dried and weekly weighed to calculate the actual feed intake. Body
temperature was recorded biweekly before feeding by inserting individually a clinical thermometer into
rectum for one minute and care was taken to keep the thermometer bulb in close contact with rectal
mucosa. At the two feeding trials three representative animals of each group were weighed, slaughtered
and random samples of liver and kidney were taken for histopathological examinations.

Sampling of blood:

Ten ml of blood were individually collected twice from each experimental group during the last
month of each feeding trial. Blood samples were with drawn from the jugular vein before the morning
meal and kept in clean heparenized tubes under — 4 °C until analysis.

Blood picture examination:

Hemaglobin concentration (Hb, g/dl) was determined according to Henry (1964), hematocrite (Ht,
%) was measured in hematocrite heparinized graduated capillary tubes using a hematocrite centrifuge at
3000 rpm for 15 minutes. White blood cells count (WBCsX10*/ul) was determined according to
Benjamin (1958).

Blood antioxidants examination:

Reduced glutathione {GSH) content was estimated chemically in the whole blood by measuring the
optical density (OD) of the vellow colour that developed when 5.5 dithisl-bis (2-nitrobenzoic acid) is
added to sulthydral compounds at wave length p12 nm according to Beutler ef o/, (1963). Estimation of
glutathione peroxidase { GSH-Px) in the whole blood was chemically measured as the amount of residual
GSH left after the exposure to enzyme activity for a fixed time and the reaction was measured at wave
length 412 nm according to Gross et al.{1967). Superoxide dismutase (S8OD) activity was estimated
chemically in the whole blood by the method that depends on detecting superoxide anions by nitroblue
tetrazoluim formazan and the colour development was measured at 412 nm wave length according to
Minami and Yoshikawa (1979).

Histopathological examination:

Specimens of liver and kidney of slaughtered sheep (Rahmany and Farafra) from different
experimental groups were collccted and kept immediately in 10 % buffered formalin solution. Tissue
specimens were processed to obtain live micron thickness paralin sections stained with haematoxylin and
eosin according to Bancraft et al. (1994) for microscopic examination.

Analytical methods:

Chemical composition of experimental feeds was determined according to the standard methods of
A.Q.A.C. (1995) for moisture, ash, crude protein (CP, crude fiber (CF) and ether extract (EE), while
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nitrogen free extract (NFE) was calculated by difference. Chemical composition of different feed-stuffs is
given in Table (2).

Table (2): Chemical composition of experimental feeds.

Ttem Moisture DM composition, %

% OM cP CF EE NFE Ash
CFM* 8.70 92.80 14,80 13.80 2.81 61.39 7.20
Berseem hay 10.27 88.15 13.87 29.73 1.35 43.20 11.85
Rice straw 9.37 84.70 4.07 33.74 1.48 4541 15.30

* Concentrate feed mixture (CFM) consists of: 35% ground yeliow corn, 25% undecorticated cotton seed meal, 5%
sovbean meal. 5% wheai bran, 12% rice bran, 5% cane molasses, 2% lime stone and 1% common sallt.

Statistical analysis;

Data of body temperature, body weight gain and pooled data of biood picture and blood antioxidants
of the two collections were subjected to one-way ANOVA according to Snedecor and Cochran (1980)
using the following statistical model :

Yi=u+Ti+e;

Where: Y;; is the parameter under analysis, p is the overall mean, T; is the effect due to treatment and Eij
is the experimental error. The general linear model of SAS (2001) was applied in processing the data.
Significant differences among means were tested by Dancan's multiple range test (1955).

RESULTS AND DISCUSSION

Body temperature:

Body temperature changes for Rahmany and Farafra sheep in experimental groups are given in Table
(3). Mean values of body temperature were generally within the normal range for sheep (38.9 - 39.2 °C),
however the values tended to decrease slightly than control for Rahmany lambs fed EMMH supplemenied
diets. Farafra lambs body temperature was higher than that of Rahmany lambs, which might suggest the
influence of high ambient temperature in Upper Egypt zone on body temperature of Farafra. Among
animals exposed to climatic heat stress, groups fed EMMH supplemented diets showed significant
(p<0.05) decrease in body temperature than control. Moreover, both Rahmany and Farafra lambs showed
lower and stable body temperature in groups fed 0.4 and 0.5 % EMMH than other groups (Fig 1). These
results are in harmony with the findings of Gomez-Alarcon er af.(1988) and Yousef e al (1996) who
found that feeding rations supplemented with Aspergillus oryzae or yeast culture reduced heat stress
which recognized by a decline in rectal temperature of sheep exposed to high ambient temperature during
summer season. Similar conclusion was reported by Kobeisy (1997) and Sivakumar er ol (2010), who
found that rectal temperature was decreased for goats fed diets supplemented with vit, E+ selenium and
vit. C under heat stress conditions. They suggested that antioxidants had effective role in ameliorating the
heat stress in goats. It seems logic to state that the tested feed additive EMMH had potential role in
thermoregulation that allowed sheep under moderate or hot climatic conditions to maintain their body
temperature stable. Another explanation might also hold true, that probiotics and natural antioxidants
have active compounds against pathogens, inflammatory cells and free radicals, which in turn could help
the immune system to stabilize body temperature,

Table (3): Mean body temperature (°C) of sheep in experimental groups.

Experimental groups

Breed Control 0.3% 0.4% 0.5% SE Sig.
Rahmany 39.15 39.10 39.11 39.08 0.01 NS
Farafra 39.49"° 39.40™ 39.33" 39.33" 0.02 x

a, b: Means within the same row with different superscripts differ at (P < (1.05).
NS= Non significant difference.
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Rahmany
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Body temperture, °C

Feeding period, wk
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—a— Control

-3 0.3% EMMH
—ir— 0.4% EMMH
—a— 0.5%EMMH

Farafra

1 2 3 4 5 6 7 8 9
Feeding period, wk
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—O— 0,3%EMMH
—i— 0.4% EMMH
—a— 0.5%EMMH

Fig. (1): Body temperature fluctuation of sheep fed experimental diets.

Table (4): Mean body weight gain of Rahmany and Farafra sheep in experimental groups.

Experimental groups

ftem

Control 0.3% 0.4% 0.5% SE Sig,
Rahmany
No. of animals, head 3 8 8 8
Initial weight, kg 17.53 17.97 18.22 18.43 0.i8 NS
Final weight, kg 33.75° 38.31° 3947 39.66" 0.438 i
Total weight gain, kg 16.22° 20.34* 2125 21.23° 0.40 “*
Average daily gain’, g 96.54° 121.09" 126.49 126.30" 2.39 **
Farafra
No. of animals, head 6 6 6 6
Initial weight, kg 18.58 18.54 18.33 18.67 0.12 NS
Final weight, kg 32.08° 33.33° 35,75 38.54" 0.54 *x
Total weight gain, kg 13.50° 14,79 17.42° 19.87° 0.56 o+
Average daily gain', g 107.15° 117.38° 138.25° 157.75* 4.47 i

! Feeding period= 168 days

!l Feeding period = 126 days

a, b, ¢ : Means within the same row with different superscripts differ at (P < 0.03).
NS= Non significant difference  ** = significant difference at (P < 6.01).
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Table (5): Blood picture of Rabhmany and Farafra sheep in experimental groups.

Experimental groups . :
ftem Control ___ 0.3% 0.4% 0.5% SE Sig. Normal range
Rahmany
Hb, g/dl 13.40 13.49 13.92 13.96 1.32 NS 9-15
PCV, % 35.00 35.33 3741 38.60 2.5] NS 27.0-450
TLC, pl 10517 10233 10017 10000 679 NS 4000 — 12000
Leukocytic series:
Neutrophil 3868 3950 3670 3555 293 NS 700 - 6000
Lymphocyte 5937 5700 5692 5848 461 NS 2000 - 9000
Monocyte 396 308 391 366 42 NS 0-750
Eosinphil 315 275 264 231 58 NS 0 - 1000
Basophil 1 0 0 0 1.0 NS 0-300
Percentage distribution:
N 37 39 37 36 - - 10 - 50
L 56 56 57 58 - - 40-75
M 4 3 4 4 - - 0-6
E 3 2 2 2 - - 0- 10
B 0 0 0 0 - - 0-3
Farafra
Hb, g/dl 12.70 13.01 13.06 13.55 1.14 NS 9-15
PCV, % 34.76 35.01 37.33 38.60 4.05 NS 27.0-45.0
TLC, ul 9617 9417 9467 " 9400 546 NS 4000 - 12000
Leukocytic series:
Neutrophil 3665 3455 3417 3391 182 NS 700 - 6000
Lymphocyte 5436 5365 5450 5377 321 NS 2000 - 9000
Monocyte 324 346 348 347 49 NS 0-750
Eosinphil 192 251 251 285 32 NS 0 - 1000
Basophil 0 0 1 0 1.0 NS 0-300
Percentage d' tribution :
N 38 37 36 36 - - 10 - 50
L 56 57 58 57 - - 40-175
M 3 4 4 4 - - 0-6
E 3 2 2 3 - - 0- 10
B 0 0 0 0 - - 0-3

-Each value is the mean of 16 observations (n=64) of Rahmany and 12 observations (n=48) of Farajra.
-Normal range of blood values for sheep was sited from Jain et al., 1993,
NS=non-significant difference between groups.  -not statistically tested,

Body weight gain:

Data in Table (4) illustrate average daily gain (ADG) of the two experimental breeds of sheep
(Rahmany and Farafra) which were cited from our previous results on the same animals. It was clear that
ADG was significantly (P<0.01) higher for sheep fed EMMH supplemented diets and the influence of the
tested additive on ADG was more marked with increasing the supplementation level. The ADG of
Rahmany sheep was 121.09, 126.49 and 126.30g for groups fed 0.3, 0.4 and 0.5 % EMMH, respectively
vs. 96.54 g for the control group, Farafra sheep gave better response to the feed additive in terms of ADG
than Rahmany sheep. In comparison with the control diet, ADG of Rahmany was increased by nearly 30
% and 47 % for Farafra fed diets supplemented with 0.5 % EMMLH. Similar results were previously
reported on local sheep. Ali er al (2005) found that average daily gain was improved (P<0.05) for
animals fed probiotic supplemented diets (207 and 175 g/d) compared with animals fed control diet (115
g/d). It was stated by many investigators that probiotics are linked with a proven efficacy on the gut
microflora. Administration of probiotic strains significantly improved feed intake, average daily gain and
total weight of sheep, goats and cattle (Torres-Rodriguze er al., 2007, Samli er al., 2007 and Casey et al,
2007). Probiotics were also noted to be stabilizers of ruminal pH and lactate, increased the absorption of
some nutrients and displayed a growth-promoting effect.

Hematological changes:

The results of hemoglobin, packed cell volume (PCV) and total leukocyte count (TLC) of
experimental groups are presented in Table (5). Hemoglobin and packed cell volume (PCV) were
insignificantly increased with increasing the EMMH supplementation level in an ascending order by
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either Rahmany or Farafra sheep. Such improvement of hemoglobin and PCV contents could be regarded
to the increasing level of dietary antioxidants in groups fed supplemented diets.

This assumption was proposed by Leonart ef al. (1989) and Kraus et al. (1997) whom found increase
in Hb and PCV of animals fed diets supplemented with vit. E and C as antioxidants. On the conirary,
Srikandakumar ef a/. (2003) on sheep and Sivakumar er al. {2010) on goats reported that both Hb and
PCV contents were decreased in animals exposed to increased attack of free radicals on the RBCs
membrane or ‘o the inadequate nutrients needed for the hemoglobin synthesis as the animals exposed to
heat stress consumed less feed due to the decrease of the voluntary feed intake.

Total leukocyte count (TLC) in Table (5) show that total leukocyte of the two breeds (Rahmany and
Farafra) was insignificantly decreased in all EMMH treatment groups compared with control group. A
typical stress response in ruminants involves the release of glucocorticoids which stimulate some
characteristic changes in the pattern of white blood cells (Total leukocyte). This includes increased
netriophils, a concurrent drop in total white blood cells count of lymphocytes, eosinophils and basophils
which are generally decreased. Richardsson et al. (2002) reported that changes in hematological profile
are indicative that cattle were mildly stressed while the less efficient steers had more neutrophils, fewer
lymphocytes and lower white blood cell count, compared with the more efficient steers. In the study
carried out by Scope er al. (2002) on racing pigeons, it was noted that stress has an influence on some
blood parameters. Although within 3 h, most values did not exceed the reference range, there was a
highly significant increase in the number and percentage of neuterophils and decrease in lymphocyte
count. An insignificant decrease in the total leucocyte, basophil and monocyte counts were observed.

Blood antioxidants profile:

The blood antioxidant enzymes for Rahmany and Farafra sheep in experimental groups are presented
in Table (6). The results revealed that blood concentrations of GSH, GSH-Px and SOD were significantly
(P<0.05) increased in groups fed diets supplemented with the probictic EMMH.

Table (6): Blood antioxidant contents of Rahmany and Farafra sheep in experimental groups.

Experimental groups

frem Control 0.3% 0.4% 0.5% SE Sig.
Rahmany
GSH, mg/dl 19.54* 20.97* 21.55° 22,15 0.65 *
GSH-Px, u/g Hb 51.87° 52.86° 52.98" 53.55" 0.39 *
SOD, mol/ml 21.18° 23.04" 24.17° 23.78° 0.44 s
© ' Fargfra
GSH, mg/dl 22.02° 24.81" 24.21° 26.35° 0.87 .
GSH-Px, u/g Hb 64.67° 66.03"° 66.76" 67.96" 0.76 *
SOD, mol/ml 22.91° 25.75" 26.20 26.58" 0.45 *

Each value is the mean of 16 observations for Rahmany sheep (n=64} and 12 observations for Farafra sheep (n=48).
Mean with difference superscript are significant difference at < 0.05.

The effect of the dietary probiotic on blood antioxidants was highly remarkable with increasing the
supplementation level for both breeds of sheep. However, blood antioxidants values were higher for
Farafra than Rahmany sheep. The present results might support the idea that the dietary probiotics
increased stimulation of immune and internal antioxidants activity, The higher blood antioxidants
concentration of Farafra sheep which were raised in hot climatic condition (Upper Egypt) might declare
that animals exposed to heat stress produced more internal antioxidants to neutralize the damage effects
of the reactive oxygen species. 1t is worth saying that dietary probiotics or antioxidants are more likely lo
operate as stimulants for internal antioxidant enzymes rather than scavengers of the free radicals. There
are several studies explained the role of probiotics as antioxidants agents. Becker (2004} concluded that
oxidative stress resulted in oxidative alteration of biological macromolecules such as lipids, proteins and
nucleic acids. It is considerable to play a pivotal role in the pathogenesis of aging and degenerative
diseases. In order to cope with an excess of free radicals produced upon oxidative stress, animal bodies
have developed sophisticated mechanisms for maintaining redox homeostasis.

These protective mechanisms include scavenging or detoxification of reactive oxygen species (ROS),
blocking ROS production, sequestration of transition metals, as well as enzymatic and non enzymatic
antioxidant defenses produced in the body. These mechanisms are endogenous, (Hayes and McLeilan,
1999 & Masclla, ef o/, 2005) while others supplied with the diet, namely, exogenous ones. Among them,
dietary probiotics have been widely studied for their strong antioxidant capacities and other properties by
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which cell functions are regulated. There are several evidences in the literature reported that probiotics
have antioxidant properties (Venkatesan er al,, 2012). Probiotics had physiologically relevant muitivalent
antioxidant activity {TAS) to overcome the exogenous and endogenous oxidative sress of the host
(Mikelsaar and Zilmer, 2009). Also, In a controiled study involving 2 groups of 12 subjects each, daily
supplementation with a mixture of 2 probiotic strains (L. rhamnosus IMC 501 and L. paracasei IMC 502;
~ 10(9) cells/day) for a period of 4 weeks increased plasma antioxidant levels and neutralizing reactive
oxygen species. The study concluded that "Athletes and all those exposed to oxidative stress may benefit
from the ability of these probiotics to increase antioxidant levels and neutralize the effects of reactive
oxygen species { Martarelli ef a/., 2011 and Shen er a/,, 2011).

Venkatesan, er al., (2012) revealed that probiotics may enhance phagocytic activity and increase the
production of reactive oxygen metabolites by macrophages followed by an increased stimulation of
immune and antioxidant activity.

Results of histopathological examination for liver tissue of animals in the experimental groups:
Ralmany sheep:

The liver section of the control group showed formation of fibrous connective tissue, edema
dispersed the liver cord, infiltration of inflammatory cells and necrosis of some hepatic (Photo 1). Liver
tissue of the second group fed 0.3% EMMH supplemented diet showed edema dispersed organization of
the liver cord with few necrotic cells (Photo 2}, The liver tissue of the third group fed 0.4% EMMH
supplemented diet showed activation of Vankoffer cells, few inflammatory cells, few necrotic cell and
less edema dispersion (Photo 3). The liver tissue of the fourth group fed 0.5% EMMH supplemented diet
showed slight dilated sinusoid few edema dispersion and normal structure of the hepatic cord (Photo 4).

Farafra Sheep:

The liver section of the contro] group showed organic thrombus attached the wall of the blood vessel,
infiltration of fibrous connective tissue in the portal area, infiltration of mononuciear inflammatory celis
and other hepatic are suffering from nucrobiotic changes (Photo 5).Liver of the second group fed 0.3%
EMMH supplemented diet showed sever edema dispersed organization of hepatocytes, fibroblast cells
and infiltration of inflammatory cells, {Photo 6). The liver tissue of the third group fed 0.4% EMMH
supplemented diet showed focal infiltration of mononuclear inflammatory cells, few fibrous connective
tissue infiltration in the portal area and few hepatocytes showed necrosis associated with edema (Photo
7). The liver of the fourth group fed 0.5% EMMH supplemented diet is likely to be of normal structure
with clear bile ducts lined by cuboidal epithelium, normal hepatic vein and less infiltration of
inflammatory cells in the portal area associated with few necrosis of hepatocytes (Photo 8).

Results of histopathological examination for kidney tissue af animals in the experimeniol groups:
Rahmany sheep:

The kidney section of the control group showed thickening in kidney wall, sever infiltration of
inflammatory cells in the interstitial tissue, sever necrosis of cells lining the renal tubules with no nuclear
staining while cytoplasm is deeply eosinophilic and some sloughs of necrotic cells are found in the lumen
(Photo 9). Kidney tissue of the second group fed 0.3% EMMH supplemented diet showed sever
infiltration of mononuclear inflammatory cells, necrosis of cells lining the renal tubules, necrosis in
glomuli and densely eosinophilic cast in some renal tubules (Photo 10). The kidney tissue of third group
fed 0.4% EMMH supplemented diet showed better structure of kidney tissue than previous groups,
however some necrotic cells are shown in glomuli, slight edema and necrosis of cells lining the renal
tubules (Photo 11). The kidney tissue of the fourth group fed 0.5% EMMH supplemented diet showed
clear and normal glomular structure and normal renal tubules with few mononuclear inflammatory cclls
(Photo 12},

Farafra Sheep:

The kidney section of the control group showed sever infiltration of fibrous connective tissue, sever
infiltration of inflammatory cells, edema and necrosis lining the renal tubules (Photo 13). Kidney tissue of
the second group fed 0.3% EMMH supplemented diet showed sever infiltration of inflammatory cells,
sever necrosis of renal cells and some sloughs of renal cells in the renal tubules (Photo 14). Kidney tissue
of the third group, fed 0.4% EMMH supplemented diet, showed necrosis of some renal tubules, moderate
infiltration of inflammatory cells and few densely eosinophilic cast in renal tubules with no clear
appearance of glomuli (Photo 15). The kidney tissue of the fourth group fed 0.5% EMMH supplemented
diet showed the best and normal kidney tissue, where glomuli and renal tubules are of clear appearance
with few inflammatory cells and few necrotic cells lining the renal tubules (Photo 16).
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The hisropathological results of this study demonstrated that supplemented probiotic EMMIT had an
effective role in maintaining liver and kidney of native sheep healthy. It was observed clearly thai
gradually increasing dose of EMMH had been associated with gradually better structural and functional
state of cells for both of liver and kidney tissues. This findings are in agreement with previous studies
showing that the administration of probiotics diminished the bacterial translocation in models of liver
disease (Adawi er al, 2001) and reduced bacterial infection after liver transplantation (Rayes et al,
2005). It is worthy to say that, the bad structure of liver and kidney cells of the control groups (Rahmany
and Farafra) might be regarded to disease infection or environmental pollutants in which the supplemental
probiotic seems efficient to keep animals in a healthy state. In other words, feeding multi-strains of
fungal-yeast probiotic with antioxidants (EMMH) was effective in repairing damaged cells of liver and
kidney of growing sheep. The best histological observations were achieved with the supplementation
level of 0.5% of the concentrate mixture.

CONCLUSION

The results of this study indicate that, adding the multi-strains of fungal-yeast probiotic with natural
antioxidants (EMMH) at 0.3, 0.4 and 0.5% of the traditional concentrate feed mixture for growing native
sheep had remarkable effect on improving average daily gain, stabilize body temperature, increase
stimulation of immune and internal antioxidants activity and enhance repairing of damaged cells of liver
and kidney. The best results were achieved with 0.5% EMMH supplementation level of the traditional
concentrates mixture,
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