
 
 
 
 
 
 
Egyptian Journal of Rabbit Science, 34(2): 47- 74 (2024) 

 

IMPACT OF ANAEROBIC BACTERIA ENZYMES (ZAD) ON 

YEAST EFFICIENCY, GROWTH PERFORMANCE AND 

BLOOD BIOCHEMICALS IN WEANED MALE RABBITS 

 

M.E El-Speiy
1
; El-Sawy

1
, M.A.; T.A. Sadaka

1
; M.R. Habib

1
; M.M. 

Abdella
1
; M.M. Khalifah

2
; M.M. Zeitoun

3 and W. Fouad
4
 

1- Rabbit Res. Dept., Anim. Prod. Res. Ins., Agric. Res. Center, Egypt 

2- Pout. Nut. Res. Dept., Anim. Prod. Res. Ins., Agric. Res. Center, Egypt 

3- Anim. And Fish prod. Dept., Fac. Agric.(Saba Basha), Alex. Univ., Egypt 

4- Poul. Prod. Dept., Fac. Agric., New Valley. Univ., Egypt 
e. mail: mohamed.elspeiy@yahoo.com, mmzeitoun@yahoo.com, Elsawy1966 @gmail. com, 

mohamed-khalifah@yahoo.com, Doctor.tarek2@gmail.com, abdellahmm@yahoo.com, 

Mrh20152020@gmail.com, walidfouad@Aagr.nvu.edu.eg  

  ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

ABSTRACT 
This study was done to 

determine the effects of 
Saccharomyces cerevisiae (Sc) and 
anaerobic bacteria enzymes (ZAD) 
supplementation in drinking water 
on weaned male rabbits growth and 
physiological responses. Sixty-four 
weaned Californian male rabbits at 
35 days of age with an average 
initial weight of 561.08 ± 7.22 g 
were randomly distributed into eight 
experimental groups (8 each). The 
first group was received un-
supplemented drinking water and 
served as a control (T1), the 2

nd
 

(T2), was received drinking water 
plus 1 ml of ZAD/l; the 3

rd
, 4

th
 and 

5
th

 groups (T3, T4 and T5) were 
received drinking water plus 1, 2 
and 3 g Sc/l; the 6

th
, 7

th
 and 8

th 

groups (T6, T7 and T8), were 
received drinking water plus 1 ml of 
ZAD/l (mix of enzymes and bacteria) 
and 1, 2 and 3 g Sc/l, respectively.  

Results showed that the 
incorporation of yeast in rabbit 
drinking water at a level of 1 g/liter 
resulted in improvement in final 
body weight, body weight gain, feed 
conversion ratio, and protein 
efficiency vs. other groups and 
control, respectively. Digestibility 

were significantly enhanced by 
supplemented Sc and ZAD; 
conversely, blend yeast and ZAD 
decreased CP and CF digestibility 
compared with yeast or ZAD alone 
but improved compared with 
control. Rabbits supplemented with 
yeast or ZAD alone in drinking 
water recorded the highest carcass 
percent, while groups supplemented 
with yeast and ZAD combined 
recorded the lowest percent for all 
carcass parameters except liver 
percent. Data indicated that the 
total protein, albumin, globulin, AST 
and ALT concentrations of rabbit’s 
blood receiving yeast and anaerobic 
probiotic ZAD were high. While, T3 
and T5 whose supplemented with 
yeast recorded high concentrations 
of TP, also T3 and T6 recorded a 
significant increase in Alb. 
Noteworthy, groups of T6, T7 and 
T8 (groups consumed water treated 
with combined of yeast and ZAD) 
recorded high concentrations of 
AST. A significant reduction in 
concentrations of TG, CH, HDL-c, 
V-LDL, urea, and creatinine in 
treated rabbits were noticed. At the 
same time, T3, T4, and T5 recorded 
lower values of CH and LDL-c but 
raised concentrations of HDL-c, 
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while the control group recorded the 
highest values for all parameters 
except HDL-c. The concentrations 
of IgG and IgM were higher in 
rabbits consumed water with yeast. 
Supplemented drinking water for 
weaning rabbits with 
Saccharomyces cerevisiae and ZAD 
showed improved final body weight, 
net profit, net revenue and relative 
economic efficiency in groups 
treated individually compared with 
those receiving combination of Sc 

and ZAD in drinking water. 
Conclusively, Saccharomyces 

cerevisiae (Sc) or anaerobic 
bacteria (ZAD) supplementation in 
weaned rabbits drinking water 
showed the most beneficial effects, 
while, the combinations between 
them resulted in adverse effects. 
Key words: Biochemical blood, 

digestibility, economic, 
growth, rabbits, yeast, 
ZAD. 
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INTRODUCTION: 
 

In Egypt as well as in several other countries, there has been an 
increase in the demand for animal protein. One of the possible solutions to 
the increasing meat production problem is the overabundance of small 
species such as rabbits (Mahsoub, 2007). Rabbits' production is affected by 
several factors, such as genetics and environment (Mahrose et al., 2019). 
Non-antibiotic feed additives are currently increasingly recognized as 
employment in the animal feed industry as more and more reports surface 
on antibiotic resistance. Weaned rabbits suffer from diarrhea, which is the 
major cause of their mortality. Coliform bacteria (such as Escherichia coli) 
are normal inhabitants of the intestinal tract of rabbits and most animal 
species (Basma El-Sawy et al., 2021). 

Digestive problems caused by entero-pathogenic strains such as 
Salmonellae, E. coli, etc. are often causes of high morbidity and mortality 
in young rabbits after weaning and cause important economic losses in 
rabbit farms (Licois, 2004). Rabbits utilize widely used antibiotics to 
control enteritis infections. The use of antibiotics, however, has been 
viewed critically in recent times. Some were banned totally; some received 
no renewal of their license as a measure of preventive consumer protection. 
There is a pressing need for harmless antimicrobial substances suitable for 
rabbits nowadays. 

Bioactive yeast secretes enzymes that increase digestibility and 
efficiency of feed intake (Ozcan, 2001), which improve both growth rate 
and resistance to diseases in animals (Fuller, 1992). On the other hand, 
probiotics have been utilized in the production of rabbits to increase the 
feed conversion ratio and improve nutrients digestibility (El-Hindawy       
et al., 1993). Anaerobic probiotic treatments aim to enhance the nutritive 
value of lingocellulose materials in agricultural residues and improve 
animal performance. By breaking the linkage between cellulose, 
hemicellulose, and lignin, these treatments can improve digestibility and 
enhance animal performance (Gado et al., 2017). Also, probiotics exert 
beneficial effects on their hosts by diverse mechanisms, e.g., antimicrobial 
peptide, fatty acid production, stabilization of disturbed intestinal 
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microflora competitive pathogen exclusion, modulation of host innate and 
adaptive immune responses (Plaza-Diaz et al., 2019), stimulation of the 
host's own enzyme production, production of some vitamins competition 
for epithelial cell adhesion and increased resistance to colonization, and 
stimulation of the host's immune system (Olsen et al., 2016). 

So, this study was done to determine the effects of probiotic, dry 
yeast (Saccharomyces cerevisiae), and anaerobic bacteria enzymes (ZAD) 
supplementation in drinking water on the growth traits and physiological 
responses of weaned male rabbits. 

MATERIALS AND METHODS 

 
The experiment was carried out at private rabbitry farm in Egypt's 

Qaluobia province from December to February (winter season). ZAD
®
, a 

commercial culture product by BACTIZAD Company (www.bactizad.com). 
The product is a multi-mix of cellulases, xylanases, proteases and α-amylase 
enzymes, in addition to the related anaerobic bacteria which produce these 
enzymes, coated with starch and glycol (Gado, 1997). Dry live yeast 
containing 2×10

10
 CFU g

-1
 of live Saccharomyces cerevisiae (Sc) (RUMI 

YEAST 47-Neovia- France) was used as growth promoter (Probiotic) was 
supplemented as 1, 2 and 3 g /liter of drinking water, while, ZAD was 
supplemented as 1 ml/litter of drinking water.  

 
Animal ethics declarations: 

     All experimental procedures and animal use were approved by the 
Research Ethics Committee of the New Valley University (Approval No 
NVREC 03 – 03 - 01- 2024 - 08). 

 

Animals and diets: 

Sixty-four weaned Californian male rabbits aged 35 days and 

weighing 561.08 ± 7.22 g were equally and randomly divided into eight 

groups (8 each). Rabbits were housed in galvanized metal rabbit battery 

cages supplied with separate feeders. Diets were offered in pellets form ad 

libitum, and fresh clean water was available at all times from automatic 

nipple drinkers. All animals were kept under the same management and 

hygienic conditions. According to the NRC (1977) the basal experimental 

ration was formulated and pelleted to cover the nutrient requirements of 

growing rabbits as shown in Table1.The experimental period lasted for 7 

weeks until 12 weeks of age. Table 1 presents the ingredient composition of 

the growing rabbit diets according to (De Blas and Mateots, 1998), the 

basal experimental ration was formulated and pelleted to cover the nutrient 

requirements of rabbits, feed was allowed to a standard pelleted diet all times. 
 

Experimental design: 

All rabbits were received basal diet while drinking water was 

supplemented as follows: 
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Table1.Composition and chemical analysis of the basal experimental diet 

* The premix provided the following (per kg of diet): Vitamin A= 6000 IU; Vitamin D3= 

900 IU; Vitamin E= 40 mg; Vitamin K3= 2 mg; Vitamin B1= 2 mg; Vitamin B2= 4 mg; 

Vitamin B6= 2mg;Pantothenicacid=10 mg; Vitamin B12=0.01mg;Niacin=50 mg 

;Folicacid=3mg;Biotin=0.05mg;Choline=250mg;Fe=50mg;Mn=85mg;Cu=5mg;Co=0.1m

g;Se=1mg;I=0.2mgandZn=50mg. 
 

T1= (Control) without water additive., T2 = 1 ml ZAD /liter, T3=1 g yeast/liter, 
T4= 2 g yeast/ liter, T5= 3 g yeast/ liter, T6=1 g yeast+1 ml ZAD/liter, T7= 2 g 
yeast +1 ml ZAD /liter, T8= 3 g yeast +1 ml ZAD /liter. 

The rabbits were weighted at 5 weeks old, with initial body weight 
(IBW) and final body weight (FBW) at 12 weeks of age. The body weight 
gain (BWG) was calculated by subtracting the initial body weight of the 
period from the final body weight at the end of the experimental period. 
Feed consumption (FC) was calculated as the difference between the 
weight of the feed at start and the end of the experimental period. (Feed 
conversion ratio (FCR) was calculated as the ratio between FC and BWG 
per period. Feed efficiency (FE) was calculated as BWG (g)/FC (g), protein 
intake (PI) was calculated as average FC × percentage of protein in diet, 
and protein efficiency ratio (PER) was calculated as BWG (g)/crude protein 
consumed (g) according to Rabie et al. (2011). 
 

Digestibility trials: 
During the 11

th
 week of age, three rabbits from each group were 

moved and individually dwelt in metabolic crates (25×35×30 cm), which 
permit feces and urine segregation for 5 days as a gathering period. The 
feed consumed was accurately specified. Quantitative collection of feces 
started 24 hours after offering the daily feed. Feces were dried at 60°C for 
12 hours. Pooled feces per rabbit were mixed, ground, and sampled for 
analysis according to AOAC (2002). Apparent digestibility the DM, OM, 
CF, CP, EE, and NFE were determined. 
 

Ingredients Basal diet, kg 

Barley 15.00 

Yellow corn 6.22 

Wheat bran 23.33 

Alfalfa hay 30.12 

Soybean meal 44% 22.33 

Premix
*
 0.30 

Sodium chloride 0.50 

Di-calcium-phosphate 1.20 

Limestone 1.00 

Total 100 

Chemical analysis of diets  

Crude protein % 17.28 

DE kcal/kg diet 2680 

Ether extract% 2.69 

Crude fiber% 13.26 
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Slaughtering and carcass traits: 
At the end of the growth experiment, three male rabbits (aged 12 

weeks) were selected randomly from each group, fasted for twelve hours, 
weighed individually, and slaughtered immediately. Elimination of tail, 
pelt, and viscera after complete bleeding and then weighing the carcass and 
its constituents as edible parts additionally, as a percentage of pre-slaughter 
weight, the non-edible parts were weighed. By dividing the hot-dressed 
carcass weight by the pre-slaughter weight, the dressing percentage was 
computed and stated as a percentage. 
 

Blood collection: 
At the end of experiment, Blood samples of about 5 ml were collected 

from the ear- vein of each rabbit for hematological evaluation in each 
treatment (one from each replicate) in an aseptic condition and used for 
analysis. The samples were placed in sterilized glass bottles containing 
ethylene dopamine acetic acid (EDTA) to avoid clotting and centrifuged at 
3000 rpm for 10 minutes at 4

°
C to obtained blood plasma and kept in 

refrigerator at- 20 
°
C. 

Alanine aminotransferase (ALT) activity, aspartate aminotransferase 
(AST) activity, total protein (TP), and albumin (Alb) were determined by 
calorimetrically using commercial kits (purchased from Bio-diagnostic, 
Cairo, Egypt) according to the manufacturers’ instructions, while globulin 
(Glo) was calculated by the difference between total protein and albumin, 
while, creatinine (CR) and urea (UR) were determined as kidney functions. 
Triglycerides (TG), total Cholesterol (CH), and high-density lipoprotein 
(HDL-c) were determined, while low-density lipoprotein (LDL-c) was 
calculated using the formula: LDL-c (mg/dl) = total cholesterol – {HDL-c + 
(TG/5)}, which was explained by William et al. (1972). 
 

Hematological studies: 
Packed cell volume (PCV), red blood cells (RBCs), white blood cells 

(WBCs), and hemoglobin (Hb) were the homological parameters that were 

examined. 
 

Immune response status: 
Different types of immune-globulins status in blood plasma (IgG and 

IgM were determined by using method of (Melgoza‐González et al., 2022) . 
 

Antioxidant and hormones, digestive enzymes: 
Biochemical analyses of plasma total antioxidant capacity (TAC) and 

malondialdehyde (MDA) were determined using commercially available 
kits, methods according to Wang et al.(2012) 
 

Economic efficiency: 
Economic efficiency (EE) of the treatments for body weight gain, the 

costs of feed consumed for cost of one kg body weight gain was calculated. 
The cost of the experimental treatments was calculated according to the 
price of different sources of ingredients prevailing at local market, as well 
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as, the price of tested materials at the time of experimentation. Economic 
efficiency (%) was calculated as a ratio between the return of weight gain 
and the cost of consumed feed. 
 

Statistical analysis: 
Data were statistically analyzed by one-way analysis to study the 

effect of treatment at each time using SAS (2004). The statistical model 
used was as follows: 

Yij= μ+Ti+eij 
Where, Yij= the dependent variable, μ= the overall mean; Ti= the effect 

of treatments and eij= the random error. 
However, the significant differences among treatment groups were 

tested using Multiple Range Test according to Duncan (1955). 

 

RESULTS AND DISCUSSION 

 

Growth performance traits: 

Table 2 revealed the results of the effect of supplementing different levels 

of live dried yeast Saccharomyces cerevisiae (Sc), ZAD, and their 

combinations on FBW, BWG, FC, FCR, PER, FE, and PI of Californian 

weaning rabbits. Irrespective of ZAD supplementation, the results showed 

that the incorporation of yeast in rabbit- water at a level of 1 g/liter drinking 

water improved FBW, BWG, FCR, PER, and FE (2158.75 g, 1608.12 g, 

3.25, 1.81,  and 0.31 vs. other groups and control, respectively. Yeast 

groups recorded the best values compared to other groups; at the same time, 

groups supplemented with combinations of ZAD and yeast recorded the 

lowest values in FBW, BWG, FCR, PER, FE, and PI. 

The heaviest FBW and BWG achieved with yeast rabbit groups 

could cling to their improved health status, especially digestive health 

(Falcao-e-Cunha et al., 2007), or it could prevent or ameliorate early 

weaning stress (Kristas et al., 2008). They mentioned that probiotic-

treated rabbits exhibited improved feed efficiency and had bio-regulatory 

action, including microbial antibiosis tunneling of pathogenic bacteria, 

increasing the animal’s immune status and capability, and diminishing 

pathogens (Perez, 2007). Basma El-Sawy (2022) found that 

supplementation of SC to growing rabbit diets increased FBW, BWG, 

relative growth rate, and PI, while feed intake and FCR were significantly 

decreased for all treated groups compared to the control group. Also, 

Ayman et al. (2021) found that supplementation with dry yeast for feeding 

rabbits significantly accelerates BWG, reduces FCR, and increases profit. 

The same results obtained by Attia and Salvatore (2015) suggested that 

the inclusion level of 0.12 g of yeast per kg diet may increase weight gain 

in rabbits.  
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Also, Das and Das (2006) recorded that in Chinchilla and 

Meghalaya rabbits, supplementation with probiotics had a far bigger effect 

on feed efficiency. Conversely, Belhassen et al. (2016) revealed that yeast 

treatment of rabbit feed did not affect feed intake after weaning. The same 

result was obtained by Bhatt et al. (2017), who documented that feed 

intake (FI) was not affected due to probiotic supplementation while 

enhancing BWG and FCR levels. Interestingly, Mohamed et al. (2017) 

recorded that the different results may be due to yeast dosage, strain, basal 

diet, environmental conditions, or growth promotion mechanisms; 

however, positive relationships between yeast culture and animal 

performance characteristics have been reported. 

The present results agree with those reported by Abdel-Azeem et al. 

(2018), who recorded a rise in weight and best FCR in NZW rabbits due to 

a diet containing differing doses of probiotics (ZAD). The high total VFA 

concentration observed in the caecal of rabbits that had been administered 

ZAD® probiotics indicates there was an abundance of energy available, 

which had an effect on growth performance.  

The same results obtained by El-Sagheer and Hassanein (2014) 

indicated that the supplemented diet with 1 or 2 g of Vetazyme/kg diet 

(probiotic+ enzymes) significantly increased rabbit body weight compared 

to those fed the basal diet. Additionally, Gado et al. (2017) found that a 

blend of enzymes obtained from anaerobic bacteria present in ZAD® had 

an improved effect on converting the polysaccharide into monomers by the 

enzyme catalytic enzyme in weaned rabbits. Also, Gado and Salem (2014) 

reported that a supplemented diet with ZADO® up to 5 g/kg diet has been 

utilized without any adverse effect on productive performance. 

Interestingly, the group's combinations between dry yeast and ZAD showed 

adverse effects on productive performance in rabbits. Abdel-Azeem et al. 

(2018) recorded that utilizing ZAD led to increased concentrations of pH, 

ammonia concentration, total volatile fatty acids (VFA), butyric acid, acetic 

acid, and propionic acid in the digestive tract of weaned rabbits. When 

consumed, ZAD combined with yeast may lead to decreased activity of 

yeast because dry yeast has optimal activity between pH 7.0 and 7.2 

(Pampulha and Loureiro-Dias, 1989).  

Noteworthy, El-Badawi et al. (2017) recorded a negative association 

between Bacillus subtilis and Saccharomyces cerevisiae in rabbits fed a 

mix of bacteria and yeast. The study found that the combination of 

microorganisms did not differ from the control, but the use of only one of 

both probiotics significantly increased productive performance. 

Additionally, it had higher digestion coefficients for most measured 

nutrients compared to the control. 
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Nutrients digestibility coefficients: 

All nutrient digestibility is not significantly affected by dietary Sc, 

except for crude fiber (CF) and crude protein (CP)as shown in Table 3). 

Digestibility was significantly enhanced by supplemented Sc and ZAD; 

conversely, a blend of yeast and ZAD decreased CP and CF digestibility 

compared with yeast or ZAD alone but improved compared with the control 

group. The improvement in CF digestibility attributed to live yeast could 

increase cellulolytic digestion by bacteria. These observations are in agreement 

with those obtained by Habeeb et al. (2006), Al Zahal et al. (2014), and 

Bhatt et al. (2017), who recorded that live yeast addition improves crude fiber 

digestibility in rabbits by enhancing cellulolytic digesting bacteria, lactic acid 

utilization, propionic acid production, and intestine pH stability. This 

improvement is attributed to better gut health and the environment.  

Probiotic addition has been shown to enhance crude fiber digestibility, 

neutral detergent fiber digestibility, and dry or organic matter digestibility; 

these findings may be attributed to dietary dried yeast (DY) addition, which 

plays a crucial role in digesting nutrients, inhibiting pathogens, and interacting 

with the gut-associated immune system. Also, Ewuola et al. (2011) found 

positive effects on protein and crude fiber digestibility with Saccharomyces 

cerevisiae administration. Ghazanfar et al. (2015) showed improved NDF and 

ADF digestibility in yeast-supplemented groups. Probiotic yeasts can enhance 

fiber-degrading rumen microorganism growth. Elghandour et al. (2019) 

found that adding live 3.25, 1.81,  and 0.31 vs. other groups and control, 

respectively. Yeast groups recorded the best values compared to other groups; 

at the same time, groups supplemented with combinations of ZAD and yeast 

recorded the lowest values in FBW, BWG, FCR, PER, FE, and PI. 

The heaviest FBW and BWG achieved with yeast rabbit groups could 

cling to their improved health status, especially digestive health (Falcao-e-

Cunha et al., 2007), or it could prevent or ameliorate early weaning stress 

(Kristas et al., 2008). They mentioned that probiotic-treated rabbits exhibited 

improved feed efficiency and had bio-regulatory action, including microbial 

antibiosis tunneling of pathogenic bacteria, increasing the animal’s immune 

status and capability, and diminishing pathogens (Perez, 2007). Basma El-

Sawy (2022)  found that supplementation of SC to growing rabbit diets 

increased FBW, BWG, relative growth rate, and PI, while feed intake and 

FCR were significantly decreased for all treated groups compared to the 

control group. Also, Ayman et al. (2021) found that supplementation with dry 

yeast for feeding rabbits significantly accelerates BWG, reduces FCR, and 

increases profit. The same results obtained by Attia and Salvatore (2015) 

suggested that the inclusion level of 0.12 g of yeast per kg diet may increase 

weight gain in rabbits.  
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yeast to animal rations alters dietary digestion, and stable caecal pH 

provides an environment for microbial growth, facilitating fiber digestion. 

The same results were obtained by Chaucheyras-Durand et al. (2016), 

who demonstrated that yeasts can improve fungal colonization of plant cell 

walls (a stable caecal pH provides a suitable environment for microbial 

growth as fungi and bacteria degrade cellulose). Consequently, these 

microbial species help with fiber digestion. In contrast, Tripathi and 

Karim (2010) reported no impact of yeast (SC) supplementation on 

nutrient digestibility. Furthermore, Noha (2019) found that, with the 

exception of crud fiber digestibility, which was significantly enhanced 

when compared to the control group, all nutrient digestion coefficients in 

the rabbit diet were not significantly improved by dry yeast. The results of 

the present study agree with the report by Abdel-Azeem et al. (2018), who 

recorded that supplementing rabbits orally with ZAD® caused a 

significant increase in nitrogen utilization, nutritive value, and digestibility 

coefficients. As well, caecum activity (caecum pH, total volatile fatty 

acids, acetic, propionic, and butyric acids) was significantly improved by 

oral administration of probiotic ZAD® compared with the control group. 

On the other hand, Khademi et al. (2022) reported that the addition of 

exogenous fibrolytic enzymes (EFE) and a probiotic supplement increased 

neutral detergent fiber (NDF) digestibility, improved NDF digestibility, 

and decreased the ratio of acetate to propionate in the rumen. Also, Gado 

et al. (2007) recorded that the probiotic ZAD treatments increased protein 

content, protein digestibility, and fiber degradation and improved their 

chemical composition. In addition, Bull et al. (1965) reported that 

exogenous enzymes synergistically enhance endogenous microbial 

enzymes' hydrolytic potential, improving the digestion of dietary fiber. 
 

Carcass traits: 

The effect of Sc or ZAD supplementation in rabbit drinking water on 

carcass characteristics is summarized in Table 4. Rabbits supplemented 

with yeast or ZAD alone recorded the highest carcass percent, while 

groups supplemented with yeast and ZAD combined recorded the lowest 

percent for all parameters except liver percent. There was a non-significant 

difference in carcass percentage between the treated rabbit groups and the 

control group. 

In our experiment, the total edible parts (%) in the ZAD groups and 

yeast alone were significantly higher than in the control group. These 

results agree with those obtained by Abdel-Azeem et al. (2009), who 

revealed that NZW rabbits (35 days old) receiving diets supplemented with 

virginiamycin and yeast (Saccharomyces cerevisiae) significantly 

increased carcass weight percentages. While our results were contrary to  
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Table 4. Effect of experimental treatments on carcass traits of Californian 

male rabbits (12 weeks of age) 
Treatment 

groups 

Carcass 

% 

Liver 

% 

Heart 

% 

Kidneys 

% 

Giblets
1
 

% 

Dressing

% 

T1 57.41 3.21
ab

 0.31
bc

 1.30
a
 4.82

c
 62.23a

b
 

T2 60.57 3.20
ab

 0.29
bc

 0.86
ab

 4.35
bc

 64.92
a
 

T3 62.40 2.35
d
 0.32

bc
 0.66

e
 3.33

d
 65.73

a
 

T4 59.82 4.02
a
 0.41

a
 0.71

d
 5.41

b
 65.23

a
 

T5 56.73 3.58
ab

 0.33
b
 0.71

d
 6.62

a
 63.35

a
 

T6 52.42 2.89
bc

 0.30
bc

 0.76
? 

3.86
c
 56.28b 

T7 54.64 3.59
ab

 0.31
bc

 0.98
b
 4.88

bc
 59.52

b
 

T8 55.62 3.92
ab

 0.30
bc

 0.87
c
 5.09

b
 60.71

ab
 

SEM   1.322 0.144 0.180 0.031 0.321 1.452 

Sig. level NS ** ** ** ** ** 
a-b-c- 

Values in the same column with different superscripts differ significantly(P≤0.05)  

NS= Not significant, **= (P≤0.01). 

 

those of El-Sagheer and Hassanein (2014), who recorded that there was a 

non-significant impact of dietary Vetazyme or strain yeast treatment on 

rabbit carcass traits except the percentage of the liver, the same result was 

obtained by In the study by Bhatt et al. (2017), probiotics (107 CFU/g 

concentrate) were administered to weaning Chinchilla rabbits in addition to 

their diets. The percentage of liver in each ZAD group (T2) was 

significantly higher compared to other groups. Anaerobic probiotic ZAD 

had no significant impact on the percentages of heart and kidney. 

However, the total edible part percentage has increased. The current 

findings are in contrast with the results reported by Kermauner and 

Struklec (1996), who noticed that supplementing probiotics with rabbits' 

diets increased both the dressing percentage and carcass weight. 

Furthermore, compared to other dietary treatments, probiotic 

administration produced a substantially greater percentage of dressing 

(Fathi et al., 2017). 

 
Biochemical components of blood plasma: 

Table 5 summarizes the effect of Sc and anaerobic bacteria enzymes 

(ZAD) in drinking water on some blood biochemical parameters of growing 

rabbits. The data indicated that the TP, Alb, Glo, AST, and ALT 

concentrations of rabbits receiving yeast and anaerobic probiotics (ZAD, a 

mix of enzymes and bacteria) were high. T3 and T5 supplemented with 

yeast recorded high concentrations of TP, while T3 and T6 recorded an 

insignificant increase in Alb. Noteworthy, groups T6, T7, and T8 (groups 

treated with a combination of yeast and ZAD) recorded high concentrations  
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Table 5. Effect of experimental treatments on liver function and fraction 

parameters of Californian male rabbits (12 weeks of age)  
Treatment 

groups 
Liver function and fraction parameters 

Liver fraction Liver function 

TP,  
(g/dl) 

Alb,  
(g/dl) 

Glo,  
(g/dl) 

AST,  
(U/l) 

ALT,  
(U/l) 

T1 5.80
c
 3.40

a
 2.40

b
 22.70

a
 16.11

a
 

T2 6.49
ab

 3.57
a
 2.92

ab
 20.40

b
 13.70

b
 

T3 6.80
a
 3.70

a
 3.10

ab
 19.10

b
 15.60

a
 

T4 6.67
a
 3.40

ab
 3.27

ab
 21.40

ab
 14.77

b
 

T5 6.97
a
 3.47

a
 3.50

a
 22.33

a
 13.83

b
 

T6 6.60
a
 3.80

a
 2.80

b
 23.37

a
 15.47

abc
 

T7 6.16
b
 3.23

b
 2.93

b
 23.73

a
 16.23

ab
 

T8 6.27
ab

 3.27
b
 3.00

ab
 23.70

a
 17.27

a
 

SEM   0.23 0.12 0.24 0.74 0.57 

Sig. level ** ** ** ** ** 
a-b-c-

 Values in the same column with different super scripts differ significantly (P≤0.05),  

**= (P≤0.01).  

TP=Total protein, Alb=Albumin, Glo=Globulin, AST=Aspartate amino transferase, 

ALT=Alanine amino transferase. 

 

of AST. All groups, except T1 recorded significantly augmented levels of Glo 

compared to the control group. The intriguingly increased TP and Alb of 

growing rabbits receiving yeast was an indication of the relatively good quality 

of protein and the dietary protein level and availability. Additionally, TP and 

Alb also belong to healthy rabbit ranges (Ajayi and Raji, 2012). This refers to 

the fact that Sc and ZAD were improved, indicating good dietary protein 

quality and abundance. Augmented TP and Alb values within a normal range 

obtained from the rabbits receiving 1 and 3 g/liter drinking water groups 

indicate that the high level of yeast was safe and beneficial. Total protein and 

globulin are the predominant components of immunity, and albumin-basic 

antibodies are the main protein component of blood that is synthesized in the 

liver tissues. They act as a reaction to humoral immunity, which can help 

improve immune organs. Therefore, in the current experimental study, the 

findings of globulin levels in plasma are supported by Gao et al. (2007), who 

recommended that supplementing cockerel diets with probiotics from 7 to 21 

days of age increased the response of the humeral immune system. The 

functions of albumin include the regulation of the destruction of extracellular 

fluid and the transport of many substances such as bilirubin, amino acids, fatty 

acids, minerals, hormones, and vitamins (Attia and Salvatore 2015). 

Basma El-Sawy (2022) showed that total protein and globulin were 

increased significantly (P≤0.01) in rabbits fed diet supplemented with SC, 

while albumin was decreased significantly (P≤0.01) compared to the control 
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group. El-Shafei et al. (2019) reported that supplementation of probiotics in 

growing NZW rabbits had no significant effect on TP. The same results were 

obtained by Mohamed et al. (2017) who showed partial harmony with our 

results, as a significant effect was reported on total protein in growing rabbits 

fed diets supplemented with Lactobacillus acidophilus. Another increase in 

TP, along with an increase in Glo, was observed by Abdel-Azeem et al. 

(2018). Fathi et al. (2017) in local breed-growing rabbits fed two different 

doses of probiotic containing Bacillus subtilis, reported a numerical increase 

in total protein level and a similar trend in globulins with the highest dose of 

probiotic. 

Lipid profile and kidney functions: 

Table 6 presents the effect of different levels of Sc and ZAD 

supplementation on lipid profiles and kidney functions. The results showed a 

significant reduction in concentrations of TG, CH, HDL-c, V-LDL, urea, and 

creatinine in treated rabbits. At the same time, T3, T4, and T5 recorded lower 

values of CH and LDL-c but raised concentrations of HDL-c, while the 

control group recorded the highest values for all parameters except HDL-c. 

The present results are in harmony with those obtained by Galip and 

Seyidoolu (2012), who observed that serum CH values tended to be lower in 

rabbits when fed with Saccharomyces cerevisiae. Also, Seyidoglu and Galip 

(2014) recorded that there were effects on the blood TG and CH values of 

rabbits when their diet was supplemented with Saccharomyces cerevisiae. 

Additionally, Awad et al. (2019) recorded that feeding rabbits with diets 

supplemented with Saccharomyces cerevisiae in rabbit diets initiated an 

observable decrease in serum lipid profiles (CH, TG, and LDL) vs. the control 

group. Conversely, Sarat Chandra et al. (2015) referred to any variance in 

the blood CH content of rabbits when fed diets containing probiotics 

(Saccharomyces cerevisiae). Dobicki et al. (2005) found that yeast in calves' 

diet significantly reduced total cholesterol, possibly due to rumen fermentation 

changes. Rumen short-chain fatty acids reduced cholesterol synthesis in the 

liver, and yeast cell walls were rich in β-glucans, reducing serum cholesterol. 

Basma El-Sawy (2022) showed that plasma urea, creatinine, tri-glycerides, 

and total cholesterol were decreased in rabbits fed a diet supplemented with 

SC compared with the control group. 

Abdel-Azeem et al. (2018) recorded that serum levels of total 

cholesterol (TC), lipoproteins of low density (LDL), very low-density 

lipoproteins, triglycerides, and total lipids were significantly decreased with 

ZAD®. While the LDL: lipoproteins of high density (HDL) ratio significantly 

decreased with increased levels of ZAD and improved in useful cholesterol 

(HDL), this explained that administration of an anaerobic probiotic led to a 

reduction in the lipid profile of serum and helped to decline total cholesterol 

deposition in the muscles and skin. Conversely, for our results, Abdel-Azeem  
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et al. (2018) mentioned that kidney functions such as creatinine and urea were 

not significantly reduced by ZAD®. 

Immunity and antioxidant status: 

Regarding immunoglobulin (IgG and IgM) concentrations in the 

plasma of rabbits (Table 7), the concentrations of IgG and IgM were higher 

for rabbits supplemented with yeast, while ZAD had significant 

differences, while a lower concentration was recorded in the control group. 

On the other hand, treated groups recorded a high significant TAC 

concentration and decline for MDA, while the control group revealed the 

lowest concentration for TAC and height value of MDA. 

The present results are consistent with those of Lei et al. (2013), who 

reported that yeast showed beneficial effects on immune function in animal 

production. Also, Bu et al. (2019) recorded that yeast cultures contain 

different immune stimulants (bioactive components), which could produce 

a more general immune response to regulate the nuclear factor kappa-B 

signal in a pathological way and improve immune status in animals. 

Another note is in harmony with our study and previous notes: Gao et al. 

(2008) showed that yeast media supplementation could improve antibody 

titers to the New Castle disease virus, serum lysozyme activity, and 

duodenal IgM and IgA contents in broiler chickens. On the other hand, the 

study found that adding probiotics to weaning rabbits' diet improved the 

immune organ index and function. This was supported by increased serum 

globulin levels, which are components of immunity. This finding aligns 

with previous research by Gao et al. (2007) and Hongna et al. (2020), 

which found that probiotics improved humeral immune responses. 

Regarding antioxidants, Rahimnejad et al. (2020) recorded that 

supplementing yeast products could enhance the anti-oxidative enzymes 

activities. The same result obtained by Salinas-Chavira et al. (2018) 

indicated that supplementing animals with yeast cell walls improved their 

antioxidant capacity. 

Probiotics have a beneficial impact on improved immune-modulative 

abilities (Zhang et al., 2010). Eslamparast et al. (2014) found that 

treatment with the probiotic showed that the ability to elevate immunity led 

to inhibition of NF-B (nuclear factor B) and diminishing production of 

tumor necrosis factor alpha (TNFα). Also, Socha et al. (2002) recorded 

that supplementing rats with probiotic products increased intestinal IgA 

levels. The present results are in harmony with Hongna et al. (2020) 

observation that adding probiotics to the diet improved the immune organ 

index and immune function of weaning meat rabbits' levels of 

immunoglobulin M (IgM). 
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Table 7. Effect of experimental treatments on immunity and antioxidant 

status of Californian male rabbits (12 weeks of age) 

Treatment 

groups 

Immunity status Antioxidant status 

IgG, 
(mg/dl) 

IgM, 
(mg/dl) 

TAC, 
(nmol/ml) 

MDA, 
(nmol/ml) 

T1 441.0
c
 17.0

d
 1.04

b
 7.25

a
 

T2 878.0
a
 23.0

c
 2.85

a
 4.97c 

T3 763.0
b
 28.0

ab
 2.38

a
 4.69b 

T4 723.0
b
 32.0

a
 2.89

aa
 4.52b 

T5 727.0
b
 29.0

ab
 2.87

a
 4.93b 

T6 858.0
a
 28.0

bc
 2.79

aa
 3.95 

T7 868.73
a
 29.49

ab
 2.75

aa
 5.56

b
 

T8 843.56
a
 30.21

ab
 2.81

aa
 4.87c 

SEM   44.53 3.15 0.41 0.95 

Sig. level ** ** ** ** 
a-b-c-

 Values in the same column with different super scripts differ significantly (P≤0.05) 

**= (P≤0.01).  

IgG= Immunoglobulin G, IgM= Immunoglobulin M, TAC= Total antioxidant 

capacity, MDA= Malondialdehyde. 

 

Interestingly, the presented study showed an increase in the 

concentration of total protein, albumin, and globulin. This supports the 

idea that this increases the immune response, where proteins and globulins 

are components of immunity and albumin-based antibodies are the main 

protein component of serum, produced in hepatic tissues that act as 

immune activators and support the germination of immune organs. 
 

Hematology traits: 

Regarding immunoglobulin (IgG and IgM) concentrations in the 

plasma of rabbits (Table 8), the concentrations of IgG and IgM were higher 

for rabbits supplemented with yeast, while ZAD had significant 

differences, while a lower concentration was recorded in the control group. 

On the other hand, treated groups recorded a high significant TAC 

concentration and decline for MDA, while the control group revealed the 

lowest concentration for TAC and height value of MDA. 

The present results are consistent with those of Lei et al. (2013), who 

reported that yeast showed beneficial effects on immune function in animal 

production. Also, Bu et al. (2019) recorded that yeast cultures contain 

different immune stimulants (bioactive components), which could produce 

a more general immune response to regulate the nuclear factor kappa-B 

signal in a pathological way and improve immune status in animals.   

 



 

 

 

 

 

64                                                   EL- SPIEY et al. 

Table 8. Effect of experimental treatments on the blood hematology of 

Californian    male rabbits (12 weeks of age) 

Treatment 

groups 

Blood hematology parameters 

RBCs, 

×10
6
/μ 

WBCs, 

×10
3
/μ 

Hb, 

g/μ 

PCV, 

% 

T1 4.73b 3.40
b
 12.95b 27.07

c
 

T2 5.33a 5.50
a
 13.27ab 31.07

b
 

T3 5.30a 5.73
a
 13.67ab 34.43

a
 

T4 5.35a 5.63
a
 14.03a 34.60

a
 

T5 5.37a 5.53
a
 14.20a 36.23

a
 

T6 5.40a 5.63
a
 14.07a 35.30

a
 

T7 5.23a 5.57
a
 14.37a 34.20

a
 

T8 5.30a 5.34
a
 14.40a 34.80

a
 

SEM 0.19 0.27 0.58 0.82 

Sig. level * ** * ** 
a-b-c-

 Values in the same column with different super scripts differ significantly (P≤0.05)   

*= (P≤0.05), **= (P≤0.01).  

RBCs= Total red blood cells, WBCs= Total white blood cells, Hb= Blood 

hemoglobin, PCV= Packed cell volume. 

 

Another note is in harmony with our study and previous notes: Gao et 

al. (2008) showed that yeast media supplementation could improve antibody 

titers to the New Castle disease virus, serum lysozyme activity, and duodenal 

IgM and IgA contents in broiler chickens. On the other hand, the study found 

that adding probiotics to weaning rabbits' diet improved the immune organ 

index and function. This was supported by increased serum globulin levels, 

which are components of immunity. This finding aligns with previous 

research by Gao et al. (2007) and Hongna et al. (2020), which found that 

probiotics improved humeral immune responses. Regarding antioxidants, 

Rahimnejad et al. (2020) recorded that supplementing yeast products could 

enhance the anti-oxidative enzymes activities. The same result obtained by 

Salinas-Chavira et al. (2018) indicated that supplementing animals with 

yeast cell walls improved their antioxidant capacity. 

Probiotics have a beneficial impact on improved immune-modulative 

abilities (Zhang et al., 2010). Eslamparast et al. (2014) found that treatment 

with the probiotic showed that the ability to elevate immunity led to inhibition 

of NF-B (nuclear factor B) and diminishing production of tumor necrosis 

factor alpha (TNFα). Also, Socha et al. (2002) recorded that supplementing 

rats with probiotic products increased intestinal IgA levels. Our results are in 

harmony with Hongna et al. (2020) observation that adding probiotics to the 

diet improved the immune organ index and immune function of weaning meat 

rabbits' levels of immunoglobulin M (IgM). Interestingly, our study showed 
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an increase in the concentration of total protein, albumin, and globulin. This 

supports the idea that this increases the immune response, where proteins and 

globulins are components of immunity and albumin-based antibodies are the 

main protein component of serum, produced in hepatic tissues that act as 

immune activators and support the germination of immune organs. 
 

Economic efficiency: 

Period of fattening, total cost, and final body weight are the major 

factors involved in the achievement of the preferable efficiency values of a 

meat rabbit's production. The relative economic efficiency of the different 

treatments is shown in Table 9. It should be pointed out that the relative 

economic efficiency values were calculated according to the prevailing market 

selling price of 1 kg of LBW.  

Results indicated that supplemented weaning rabbits, including 

Saccharomyces cerevisiae and ZAD, showed improved FBW net profit and 

net revenue in groups treated individually. While groups receiving 

combination treatment recorded the lowest final body weight, the results 

indicated that the addition of different doses of ZAD or Saccharomyces 

cerevisiae alone improved the REE of treatment groups by 136.99, 178.08, 

150.86, and 140.73%, respectively, when compared with the rabbits fed a 

basal diet without supplementation, as well as that mixtures of yeast and ZAD 

tend to reduce the REE compared to individual treatments. This may be due to 

the improved growth performance and FCR of rabbits receiving yeast. Our 

results are in conformity with those of Basma El-Sawy (2022), who noted 

that the best economic efficacy was obtained in rabbits fed SC, comparable 

with rabbits in the control group. The best feed cost was shown in rabbits fed a 

diet supplemented with SC, which was comparable to rabbits in the control. 

Shehata et al. (2011) documented that the addition of amino-yeast (yeast plus 

some amino acids) to the diet of growing rabbits improved economic 

efficiency. The same result was obtained by Kalma et al. (2018), who found 

that supplementation of probiotics (Saccharomyces cerevisiae or 

Lactobacillus sporogenes) in rabbit diets improved economic returns.          

El-Adawy et al. (2000) recorded the highest economic efficiency value with 

the addition of probiotics. Abdel-Azeem et al. (2009) observed the best net 

return, percentage of economic efficiency, relative economic efficiency, and 

cost performance index due to rabbit probiotic consumption. El-Katcha et al. 

(2011) indicated that dietary supplementation of probiotics in the diet 

improves economic efficiency. Which supports our results, the El-Badawi      

et al. (2017) study found a negative association between Bacillus subtilis and 

Saccharomyces cerevisiae in rabbits fed a mix of bacteria and yeast, despite 

no significant difference in performance.  
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In conclusion, dietary of Saccharomyces cerevisiae (Sc) or 

anaerobic bacteria (ZAD) supplementation in weaned rabbits drinking 

water showed most beneficial effects, while, the combinations 

between them resulted in adverse effects. 
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( علّ كفاءة الخميرة َأداء الىمُ زادتأثير إوسيماث البكتيريا اللاٌُائيت )

 َصفاث الذم البيُكيميائيت في ركُر الأراوب المفطُمت
 

محمذ السيذ السبيعّ
1

محمذ عبذ العسيس الصاَِ - 
1

طارق أميه صذقً -
1

محمُد رشاد  - 

مُسّ حبيب
1

محمذ مصطفّ عبذ اللاي - 
1

محمذ معُض خليفً – 
2

طفّ محمذ محمذ مص – 

زيتُن
3
أحمذ طً َليذ فؤاد – 

4
 

 يعٓذ تحٕز الأَراج انحٕٛاَٗ ــ يشكض انثحٕز انضساعٛح ــ يصش. -قسى تحٕز الأساَة  -1

  يعٓذ تحٕز الأَراج انحٕٛاَٗ ــ يشكض انثحٕز انضساعٛح ــ يصش. -قسى ذغزٚح انذٔاخٍ  -2

 خايعح الإسكُذسٚح ــ يصش. قسى الإَراج انحٕٛاَٗ ٔانسًكٗ ــ كهٛح انضساعح تانشاغثٗ ــ -3

 انذٔاخٍ ــ كهٛح انضساعح ــ خايعح انٕادٖ اندذٚذ ــ يصش. إَراجقسى  -4
 

ش  ح )صاد(عهٗ كفاءج أخشٚد ْزِ انردشتح نذساسح ذأثٛ إئٛ إَضًٚاخ انثكرٛشٚا انلاْ

نٕٕخٛحعهٗ  انخًٛشج فٗ يٛاِ انششب ا انفسٛ إٔسرداترٓ فًطٕيح  . ذى ًَٕ ركٕس الأساَة ان

صٚع  َٛا عًش أسَة يفطٕو كش ر 64ذٕ فٕٛس سػ  35كان ٕٚيا تٕصٌ إترذائٗ يرٕ

561.08±7.22 g  ٙإئ ثٚٛح تعذد  8 عهٗخى تشكم عش تكم أسَة  8يدًٕعاخ ذدش

https://doi.org/10.5713/ajas.2004.678
https://doi.org/%2010.1016/%20j.anifeedsci.%202009.11.007
https://doi.org/%2010.1016/%20j.anifeedsci.%202009.11.007
https://doi.org/10.1016/%20j.indcrop%20.2011.07.031
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ثًاتح يدًٕعح يعايهح،  نٗٔ يٛاِ ششب تذٌٔ إظافاخ ٔكاَد ت دًٕعح الأ ذهقد انً

َٛح )T1ظاتطح ) دًٕعح انثا أنً  ،)T2 ا نكم  صاديم يٍ  1( ذهقد يٛاِ ششب يعافا إنٓٛ

أنخايسح ) أنشاتعح  دًٕعاخ انثانثح  ًٛاِ انششب T3 ٔT4 ٔT5نرش؛ ذى ذضٔٚذ انً ( ت

أنساتعح  3ٔ 2ٔ 1يعافا إنٛٓا  دًٕعاخ انسادسح  خى يٍ انخًٛشج نكم نرش؛ كًا ذهقد انً

ٍ  صاديم يٍ  1( يٛاِ انششب تالإظافح إنٗ T6 ٔT7 ٔT8أنثايُح ) )يضٚح ي

أنثكرٛشٚا(ٔ  اخ  إنٙ انخًٛشجخى يٍ  3ٔ 2ٔ 1الإَضًٚ ٗ  عهٗ انر أنر إل قرشج انردشتح  غ

ٍ عًش  7إسرًشخ  ع )ي ٗ  5أساتٛ ع حر ع 12أساتٛ  .أسثٕ

فطٕيح نلأساَة انششب يٛاِإظافح انخًٛشج فٙ  أظٍرث الىتائج أن غ  انً أٔ يخهٕ

اخ  ائٙ ٔصٚالإَضًٚ كرسة ادج ٔصٌ اندسىأدٖ إنٗ ذحسٍ فٙ ٔصٌ اندسى انُٓ َٔسثح  انً

دًٕعاخ الأخشٖ ٔ ٍ يقاسَح تانً ذٛٔ ٕٚم انعهف َٔسثح كفاءج انثش  يدًٕعح انكُرشٔلذح

 . إنٙ عى تشكم كثٛش عٍ غشٚق  ذحسُدعهٗ انر ح انٓ هًٛ ٔ أإظافح كم يٍ انخًٛشج ع

خفاض  اديع صانخًٛشج  خهػ؛ عهٗ انعكس يٍ رنك، أدٖ صاد ٍ انخاو إنٗ اَ ْعى انثشٔذٛ

. سدهد كُرشٔلنٔكُّ ذحسٍ يقاسَحً تان يُفشدا صاديقاسَحً تانخًٛشج أٔ  ٛاف انخاوألأن

ا الأساَة  عاف نٓ ًٛشج أٔ انً حح، فٙ حٍٛ سدهد  يُفشدِ صادانخ أعهٗ َسثح نهزتٛ

آ انخًٛشج ٔ  عاف إنٛ دًٕعاخ انً سثح ندًٛع  صادانً  َ حح صفاخيدرًعح أقم  انزتٛ

اء انكثذ.إت اَٛاخ  ٔقذ سرثُ ٓا  أشاسخ انث رحصم عهٛ ٙ انً ٍ انكه ذٛٔ إنٗ أٌ ذشكٛضاخ انثش

ٔ ٛألأنث ٍ نٕٛ تٕٛ أنده ذٕٛك  AST ٔALTٕيٍٛ  تٔٛ أنثش نلأساَة انرٙ ذهقد انخًٛشج 

إئٙ  ح فٙ حٍٛ سدهد ،كاَد عانٛح صادانلاْ دًٕعاخ انردشٚثٛ عاف  T3 ٔT5 انً انً

ٍ انكهٗعانٛح يٍ  اخكٛضإنٛٓا انخًٛشج ذش ذٛٔ ٙ صٚا T3 ٔT6، كًا سدهد انثش ٚح ف دج يعُٕ

ٕيٍٛ دًٕعاخ الأنثٛ دًٕعاخ ان T6 ٔT7 ٔT8. ٔيٍ اندذٚش تانزكش أٌ انً ًعاف )انً

ا  ح يٍ  اخكٛضيع صاد( سدهد ذشانخًٛشج نٓ اً. ASTعانٛ ٙ  ك حع اَخفاض كثٛش ف نٕ

حذشكٛضاخ  سرشٔل انكهٗ، انذٌْٕ انثلاثٛ نٕٛ نٕٛسرشٔل ع، أنك ، نٗ انكثافحاأنك

سرشٔ نٕٛ ٍُٛ فٙٔ، يُخفط انكثافح لأنك أنكشٚاذٛ ٕسٚا،  عا تلاصيا دو انٛ  حيهالأساَة انً

رُشٔل فَسّ، سدهد يقاسَح تانك ًًا أقم نـ T3 ٔT4 ٔT5. فٙ انٕقد  نٕٛسرشٔل انكهٗقٛ  هك

نٔكٍٔ سرشٔل يُخفط انكثافح  نٕٛ سرشٔل عانٗ انكثافحصادخ ذشكٛضاخ  انك نٕٛ اً انك ُ ، تٛ

ع كُرشٔلسدهد يدًٕعح ان ًٛع انً اء خ ايلاأعهٗ انقٛى ند نٕٛسرشٔل عتاسرثُ ٗ اانك ن

ة انً IgG ٔIgMكاَد ذشكٛضاخ ٔ. انكثافح ا أعهٗ فٙ الأساَ انخًٛشج. عاف نٓ

إء تانخًٛشج أٔ صاد عايهحأظٓشخ أساَة انفطاو انًٔ ائٗذحسُاً فٙ  س  ٔصٌ اندسى انُٓ

 ٙ دًٕعاخ انر ح فٙ انً سثٛ أنكفاءج الاقرصادٚح انُ ٔصافٙ انشتح ٔصافٙ الإٚشاداخ 

٘ يقاسَح يع  تشكم يهدعٕ ٗ ذهقد ذهكفشد ًٛشج يضٚدًا يٍ  انر  .صاد يعانخ

إئٛح )صاد( فٙ يٛاِ ششب الأساَة : التُصيت ًٛشج أٔ انثكرٛشٚا انلاْ إظافح كم يٍ انخ

ح. ًا أدخ إنٗ آثاس سهثٛ ُٓ فاخ تٛ نٕٛ فطٕيح أدخ نرأثٛشاخ أكثش فائذج، فٙ حٍٛ أٌ انر  انً


