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ABSTRACT: The objectives of this study were to identify the allelic and genotypic polymorphisms 
of fatty acid binding protein 4 (FABP4) gene and its association with growth traits (weaning weight, 
post-weaning daily gain and marketing weight), feed efficiency traits (feed intake and feed efficiency), 
body indices (body mass index, skeletal muscle index, body index and relative body index) and 
carcass traits [hot carcass weight,  dressing (%), neck (%), for-legs (%), ribs (%), loin (%), hind-legs 
(%), abdominal fat (%) and tail (%)] in thirty males of the Egyptian Ossimi lambs. The polymerase 
chain reaction-single strand conformational polymorphism (PCR-SSCP) tool was used to identify the 
allelic and genotypic polymorphisms in FABP4 gene. The SSCP analysis detected two alleles (A and 
B with frequency of 0.73 and 0.27, respectively), and three genotypes (AA, AB and BB with 
frequency of 0.67, 0.13 and 0.20, respectively). The FABP4 genotype showed significant effect (P ˂ 
0.05) on feed efficiency and body mass index; and high significant effect (P ˂ 0.01) on post-weaning 
daily gain, marketing weight, feed intake, skeletal muscle index, hot carcass weight and tail (%). 
However, the FABP4 genotype did not show significant effect (P > 0.05) on the values of the other 
studied traits [weaning weight, body index, relative body index, dressing (%), neck (%), for-legs (%), 
ribs (%), loin (%), hind-legs (%) and abdominal fat (%)]. The presence of A allele was significantly 
associated (P ˂ 0.05) with body mass index and hot carcass weight; and high significantly 
associated (P ˂ 0.01) with post-weaning daily gain, marketing weight, feed intake, feed efficiency, 
skeletal muscle index and neck (%), however, the presence of B allele in the genotype high 
significantly (P ˂ 0.01) affected post-weaning daily gain, marketing weight, feed intake, feed 
efficiency, body mass index and hot carcass weight. Obtained results showed an association 
between the FABP4 gene (B allele) and post-weaning daily gain, marketing weight, feed intake, feed 
efficiency, body mass index and hot carcass weight of the Egyptian Ossimi lambs. Consequently, 
applying the marker assisted selection using the FABP4 gene is warranted to increase these traits and 
will be of considerable economic value in sheep production.  
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INTRODUCTION 

Sheep is one of the most important domestic 
animals raised in Egypt and in other developing 
countries. Sheep population in Egypt increased 
by 66.7% from 1961 to 2005 (Shafey et al., 
2014; Mahrous et al., 2016). There is almost 
5.5 million head of sheep (FAO, 2011). Sheep 

are raised mainly for meat production where 
total populations of sheep contribute 6.4% of the 
total red meet produced in Egypt (Galal et al., 
2002; Mahfouz et al., 2008; Shafey et al., 
2014; Othman et al., 2015). 

In sheep production, growth and feed efficiency 
traits are always of primary concern as they 
determine the economic viability of sheep farms. 
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Therefore, identifying major genes affecting 
these traits are initial and crucial steps of establish 
marker assisted selection system (Moradian et 
al., 2013; Kumari et al., 2014; Ibrahim, 2015). 
It was documented that body indices traits in 
farm animals could be important because they 
are correlated with the live performance traits 
as, live weight (Afolayan et al. 2006; Musa et 
al., 2012; Shehata, 2013; Younas et al., 2013), 
feed intake (Cam et al., 2010) and carcass weights 
(Shehata, 2013; Younas et al., 2013; Agamy et 
al., 2015). 

Carcass traits of lambs are economically 
important for both breeders and consumers, but 
it is difficult to be measured until slaughtering 
animals which makes the genetic improvement 
for this kind of traits is very slow and expensive 
(Agamy et al., 2013). Therefore, estimating 
carcass traits of selective live lambs, using a 
suitable technique to accomplish that goal are 
necessarily and enabling early selection of 
lambs in breeding stock (Agamy et al., 2013; 
Ibrahim, 2015).  

The previous traits are quantitative and the 
genetic improvement for them has been attained 
by the traditional selection methods which based 
on the genetic and phenotypic variations without 
knowledge of the number of genes that affect 
the trait (Naqvi, 2007). Throughout the last 
decades, the techniques of molecular genetics 
have been advanced, consequently, a new 
generation of molecular markers have been used 
for the genetic improvement of economic traits 
in farm animals (Teneva, 2009; Cauveri et al., 
2016). The use of molecular markers opens the 
way to select individual for a many traits at early 
age of life and to enhance reliability in predicting 
the mature phenotype of the individual (Naqvi, 
2007). 

Fatty acid-binding proteins (FABPs) are a 
family of carrier proteins for fatty acids and 
other lipophilic substances between extra and 
intra-cellular membranes (Chmurzyńska, 2006; 
Smathers and Petersen, 2011). FABPs play a 
crucial role in lipid metabolism, hormone action 
and cellular functions in adipocytes and other 
cells. FABPs are a family of 14–15-kDa proteins, 
known as intracellular lipid chaperones, that 
coordinate lipid trafficking and responses in 
cells (Spiegelman et al., 1983; Furuhashi and 

Hotamisligil, 2008; Furuhashi et al., 2011; 
Ishimura et al., 2013; Furuhashi et al., 2014). 
These proteins are thought to facilitate the 
transfer of fatty acids between extra and intra-
cellular membranes (Weisiger, 2002; Ibrahim 
et al., 2014). 

FABPs are found in all species. The family 
of FABPs are consists of nine subtypes exhibit 
unique patterns of tissues expression and are 
expressed most abundantly in tissues. These 
nine subtypes of FABPs involved in active lipid 
metabolism (Damcott et al., 2004; Michal et 
al., 2006). These subtypes are: liver (L-FABP/ 
FABP1), intestinal (I-FABP/FABP2), heart (H-
FABP/FABP3), adipocyte (A-FABP/FABP4/ 
aP2), epidermal (E-FABP/FABP5/mal1), ileal 
(Il-FABP/FABP6), brain (B-FABP/ FABP7), 
myelin (M-FABP/FABP8), and testis (T-FABP/ 
FABP9) (Furuhashi and Hotamisligil, 2008; 
Ibrahim et al., 2014). 

Adipocyte-fatty acid binding protein (A-
FABP), also known as FABP4 (Yan et al., 
2012). FABP4 is ranging in size from 14-15 kDa 
containing 128-132 amino acids (Zimmerman 
and Veerkamp, 2002), and encoded by FABP4 
gene. The FABP4 is the most abundant FABP in 
adipocytes, controls fatty acid uptake, transport 
and metabolism in fat cells (Su et al., 2004; Liu 
et al., 2015). The FABP4 plays an important 
role in binding and transporting long-chain fatty 
acids in adipocytes of sheep (Ishimura et al., 
2013). This protein plays an important role in 
glucose and lipid metabolism in adipocytes 
(Hotamisligil et al., 1996; Cao et al., 2008; 
Storch and Corsico, 2008), thus, FABP4 
polymorphisms might have an impact on live 
performance and carcass traits in sheep (Boord 
et al., 2002; Maeda et al., 2005; Xu et al., 
2011; Ibrahim et al., 2014; Anderson et al., 
2015; Yan et al., 2018).  

Previous studies revealed that, FABP4 
polymorphisms might have an impact on growth 
and carcass traits in sheep (Xu et al., 2011; 
Ibrahim et al., 2014; Yan et al., 2018), meat 
tenderness, muscle marbling score and 
intramuscular fat content in sheep (Xu et al., 
2011; Anderson et al., 2015), growth and 
intramuscular fat in pigs (Gerbens et al., 2001; 
Damon et al., 2006; Ojeda et al., 2006), carcass 
characteristics, meat quality, fat deposition and 
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marbling in cattle (Barendse et al., 2009; Lee et 
al., 2010; Sung et al., 2012), body fat content 
and abdominal fat in chicken (Luo et al., 2006; 
Wang et al., 2006; Wang et al., 2009), growth 
and feed efficiency traits in cattle (Zinder et al., 
2016), milk production and quality in cattle 
(Kulig et al., 2010), milk fat traits in buffaloes 
(Dubey et al., 2016) and fleece rot resistance in 
sheep (Smith et al., 2010). 

The objectives of this study were to identify 
potential variation in FABP4 gene and to test its 
associations with live performance (i.e. growth 
traits, feed efficiency traits and body indices) 
and carcass traits of the Egyptian Ossimi lambs. 

MATERIALS AND METHODS 

Animal and Phenotypic data 

Thirty male Ossimi lambs of nearly 3-4 
months old and of 21.98 ± 1.43 kg average live 
body weight were used over 32 weeks period in 
this study. The experiment lasted from weaning 
(3-4 months of age) until the age of 11-12 
months. During this period, all animals were 
kept under the same management conditions and 
each animal was kept in a separate shaded pen 
(dimensions 120 width × 150 length × 135 high 
cm) with the dedicated place of feeding, and 
adapted for the diet 10 days before beginning 
the experimental period. At the beginning of the 
experimental period, lambs were dosed against 
internal and external parasites using ivomec 
preparation. 

At the beginning of growth trial, all lambs 
were individually weighted, then weekly in the 
morning before drinking and feeding and after 
fasting period about 12 hours. The lambs were 
individually fed according to body weight 
measured every week. Lambs requirements were 
adjusted every week according to changes of 
lamb live body weights. The routine used in the 
experimental consisted of concentrate feed 
mixture contained 65% total digestible nutrients 
(TDN) and 14% crude protein. 

Lambs were fed their nutritional requirements 
according to NRC (1985). The amounts of 
concentrates were offered twice daily at 6:00 am 
and 4:00 pm. In addition, lambs were fed on hay 
according to their availability (Ad libitum). 
Drinking water and mineral blocks were made 
available all the daytime. 

At the time of slaughtering, six body 
measurements were taken for each lamb, the live 
body measurements were taken by a centimeteric 
tape to the nearest centimeter. These measurements 
included: body length (the distance between the 
highest point of shoulder and pinbone), height at 
withers (the height from the floor level to the 
highest point of the withers), height at hips (the 
perpendicular distance from the floor level to the 
dorsal point on the median point lying between 
the left and right tuber coxae), heart girth (the 
circumference of the chest of animal just behind 
the fore legs) and thigh circumference (the 
circumference of the hind leg as close as the 
abdominal of animal). From these measurements, 
four body conformational indices were calculated 
according to Salako (2006). 

▪ Body mass index = (slaughtering weight × 
100)/ height at withers. 

▪ Skeletal muscle index = (thigh circumference 
× 100)/ height at withers. 

▪ Body index = (body length × 100)/ heart girth. 

▪ Relative body index = (body length × 100)/ 
height at withers. 

At the end of experiment, all lambs were 
fasted for 16 hours and slaughtered according to 
the Islamic rituals by severing the carotid artery 
and jugular veins. After slaughtering and complete 
bleeding, lambs were skinned and eviscerated. 
The external offal's (non-carcass components) 
(head, skin, and legs) were removed. All internal 
offal's (heart, trachea and lungs, liver, kidneys, 
spleen and tests) were separated from the 
dressed carcass and weighed at the nearest 0.1 
kg (Ibrahim et al., 2014). 

Carcasses were weighted hot (about 1 hr., after 
slaughtering). Neck and fat tail were removed 
from carcasses and weighted. The rest of each 
dressed carcass was longitudinally spilt into 
approximately two equal halves and the left side 
was divided into 4 cuts (for-leg, ribs, loin and 
hind-leg) according to Atti and Ben Hamouda 
(2004). These cuts were weighted at the nearest 
0.1 kg. Then, carcass traits were calculated as 
percentages [hot carcass weight, dressing (%), 
neck (%), for-legs (%), ribs (%), loin (%), 
hind-legs (%), abdominal fat (%) and tail (%)]. 
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Genotyping 

Blood samples were collected onto FTA 
cards (Whatman Bio Science, Middlesex, UK) 
and genomic DNA was purified using a two-step 
washing procedure as described in Zhou et al. 
(2007). 

Polymerase chain reaction (PCR) 

According to the reference of Burrows 
(2013), a pair of specific primers (F: 5`- 
CAGGAATTTGATGAAGTCACT-3` and R:5`-
GTAACATGGTTCAGAGCTAG-3`) were 
synthesized to amplify a variable fragment 
(350bp) within the exon2-intron 2 region of the 
ovine FABP4 gene. 

PCR carried out in a total reaction volume of 
20 ul containing  the genomic DNA on one 1.2-
mm punch of FTA card, 2.5 ul of 10x PCR 
buffer, 1.5 mM of MgCl2, 150 uM of dNTP 
(Eppendorf, Hamburg, Germany), 0.25 uM of 
each primer and 0.5 U of Taq DNA polymerase 
(Qiagen, Hilden, Germany). The thermal profile 
consisted of 2 min at 94oC, followed by 35 
cycles of 30 sec. at 94oC, 30 sec. at 60oC and  
30 sec. at 72oC, with a final extension of 5 min 
at 72oC. Amplification was carried out in S1000 
thermal cyclers (Bio-Rad, Hercules, CA, USA). 

Single strand conformational polymorphism 
analysis  

According to Ibrahim et al. (2014), a 3 µl of 
each PCR product was mixed with 7 µl of 
loading dye (98% formamide, 0.025% xylene 
cyanol, 0.025% bromophenol blue and 10 mM 
EDTA-Eppendorf, Hamburg, Germany), 
denatured at 105° C for 5 min, rapidly chilled on 
wet ice and loaded on 16 × 18 cm; 14% 
acrylamide: bisacrylamide (37.5: 1; Bio- Rad, 
USA) gels. The electrophoresis was run in 0.5 x 
TBE buffer for 18 hr. at 320 V and 12ºC. Gels 
were silver stained using the method of Byun et 
al. (2009). 

Statistical Analysis 

 Allelic and genotypic frequencies of FABP4 
gene were calculated using simple gene counting 
method (Falconer and Mackay, 1996). Hardey-
Weinberg equilibrium was tested by comparing 
expected and observed genotypic frequencies 
using χ2 test. The population would be considered 
to be in Hardy-Weinberg equilibrium if it failed 
the χ2 test at the level of 0.05.  

Associations of variation at FABP4 gene 
with growth and carcass traits were determined 
by analysis of variance of quantitative traits. 
General Linear Model (GLM) procedure in 
SPSS software (version 19) was used to perform 
the analysis.  Fixed effect of variation at FABP4 
gene (FABP4 genotype or the absence/presence 
of each allele in animal genotype) included as 
independent variable in the linear model. Where 
significant, there were further explored using 
pairwise comparison (Duncan test; P≤ 0.05). 

The general linear model was: 

Yij = µ+ Gi + eij 

Where Yij = observed value; µ = overall 
mean for each trait; Gi = fixed effect of the 
variation at FABP4 gene and eij = random error. 

RESULTS AND DISCUSSION 

Allelic and Genotypic Frequencies 

PCR-SSCP analysis of FABP4 is shown in 
Table 1 and Fig. 1. Results of examined lambs 
showed only two alleles (A and B with 
frequencies of 0.73 and 0.27, respectively) and 
three genotypes (AA, AB and BB with 
frequencies of 0.67, 0.13 and 0.20, respectively). 

Results presented in Table 1 show that the 
frequency of allele A was higher (73%) than that 
of allele B (27%). Shin et al. (2012) and 
Ardicli et al. (2017) reported that the frequency 
of allele B was higher (67%) than that of allele 
A. In this concept, the allele and genotype 
frequencies are known to vary between breeds 
and even between the different populations 
within the same breed (Ardicli et al., 2017). 
Furthermore, evaluating the existence of 
epistasis, genetic linkage and pleiotropy is 
important to consider different combinations of 
the polymorphisms (Carvalho et al., 2012). 

Sequence Variation in the FABP4 Gene  

Sequencing the amplicons representative of 
detected SSCP banding patterns, confirmed two 
different DNA sequences (Fig. 2). The result 
revealed only one substitution (g. 211 T > A) in 
the studied region of FABP4 gene. This 
substitution resulted in a change for the amino 
acid chain, from tryptophan to arginine 
(Ibrahim et al., 2014). This may affect the 
expression and/or the function of FABP4 gene 
and hence affect sheep growth, feed efficiency, 
body indices and carcass traits. 
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Table 1. Genotypic and allelic frequencies of FABP4 gene in Egyptian Ossimi lambs 

Genotype frequency (%)  Allele frequency (%)  

AA AB BB A B 

0.67 0.13 0.20 0.73 0.27 

 

 

 

Fig. 1. PCR-SSCP analysis for exon 1 of FABP4 gene in Egyptian Ossimi lambs 

 

  

 

 

 

 

Fig. 2. Sequences of the two detected amplicons in exon 1 of the FABP4 gene in Ossimi lambs 
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Effect of the FABP4 Genotype on the 
Studied Traits in Egyptian Ossimi Lambs 

The effects of FABP4 genotype on live 
performance (i.e., growth, feed efficiency and 
body indices) and carcass traits are presented in 
Tables 2 and 3, respectively. The presented 
results in Table 2 show that the FABP4 
genotype had high significant effect (P < 0.01) 
on most live performance traits (i.e., post-
weaning daily gain, marketing weight, feed 
intake, skeletal muscle index, feed efficiency 
and body mass index). Moreover, results in 
Table 3, show that the FABP4 genotype had 
high significant (P < 0.01) effect on hot carcass 
weight and tail (%). 

Results indicated that polymorphism within 
FABP4 gene may be associated with most live 
performance and some carcass traits. In the 
association analyses, the polymorphism FABP4 
significantly affected the post-weaning daily 
gain, marketing weight, feed intake, feed 
efficiency, body mass index, skeletal muscle 
index, hot carcass weight and tail (%). Results 
observed in the present study, showed that BB 
genotype had higher values for the previous 
traits compared to the other two genotypes (AA 
and AB genotypes). These results agree with the 
previous findings in sheep (Xu et al., 2011; Yan 
et al., 2012; Ibrahim et al., 2014; Yan et al., 
2018) and cattle (Michal et al., 2006; Hoashi et 
al., 2008; Barendse et al., 2009; Lee et al., 
2010; Sung et al., 2012). In pigs FABP4 
genotype was found to be linked to the 
quantitative trait locus that has been reported to 
affect porcine fat deposition and growth 
performance (Gerbens et al., 2001; Damon et 
al., 2006; Ojeda et al., 2006). In addition, other 
studies have been studied the polymorphisms in 
FABP4 genotype and revealed significant 
associations for the detected polymorphisms 
with growth and feed efficiency traits in cattle 
(Zinder et al., 2016), body fat content and 
abdominal fat in chicken (Luo et al., 2006; 
Wang et al., 2006; Wang et al., 2009). 
Conversely, other studies (Shin et al., 2012; 
Ardicli et al., 2017) found no association of 
FABP4 genotype with carcass traits in cattle. 

It was observed that, variation in the bovine 
FABP4 has been associated with growth and 
meat production (Jurie et al., 2007). Additionally, 

the FABP4 found to affect the growth and 
intramuscular fat deposition in the muscle. In 
this respect, Jurie et al. (2007) found that, the 
FABP4 expression at both the protein and 
mRNA levels and this bovine FABP4 was 
associated with carcass traits. Growth and 
intramuscular fat levels depend on the balance 
between the synthesis and the degradation of 
triacylglyceride and the intracellular trafficking 
of fatty acid by FABPs (Barendse et al., 2009; 
Hocquette et al., 2010). Furthermore, variation 
in porcine FABP4 has also been reported to be 
associated with body fat content, and possibly 
with growth (Gerbens et al., 1998). Damon et 
al. (2006) reported that, the association between 
body fat content and FABP4 was at the protein 
level and not the mRNA level in a population, 
however, other study (Gerbens et al., 2001) 
found that it was the mRNA level and not the 
protein level of FABP4 that was associated with 
body fat content. 

Effect of the Presence/Absence of Fabp4 
Alleles in Lambs Genotype on the Studied 
Traits 

The results of the second set of analysis 
concerned the effect of the absence/presence of 
alleles in the FABP4 genotype on live 
performance (i.e., growth, feed efficiency and 
body indices) and carcass traits are presented in 
Tables 4 and 5, respectively. The presented 
results in Table 4 show that the presence of 
alleles B and A were significantly (P ˂ 0.01) 
associated with most of live performance traits, 
including post-weaning daily gain, marketing 
weight, feed intake, feed efficiency, body mass 
index and skeletal muscle index. Moreover, the 
presence of allele B in the genotype (particularly 
the homozygous genotype BB) was significantly 
(P ˂ 0.01) associated with the high values of the 
previous traits (i.e., post-weaning daily gain, 
marketing weight, feed intake, feed efficiency, 
body mass index).  

 Moreover, results in Table 5 show that the 
presence of alleles B and/or A were significantly 
(P ˂ 0.01) associated with some carcass traits 
including, hot carcass weight and neck (%). 
Additionally, the presence of allele B in the 
genotype was significantly (P < 0.01) associated 
with the high values of hot carcass weight and 
neck (%). Present results of the absence/presence  
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Table 2. Least square means and their standard errors for growth traits, feed intake, feed 
efficiency and body indices in Ossimi lambs according to the FABP4 genotypes 

Genotype Trait 

AA AB BB 

Significance 

Growth traits     

Weaning weight (Kg) 23.84 ± 0.51 24.81 ± 1.32 24.95 ± 1.03 0.542 

Post-Weaning daily gain (g/day) 80.11a ± 3.16 91.93ab ± 5.88 102.68b ± 5.28 0.004 

Marketing weight  (Kg)  58.61a ± 1.42 64.85ab ± 3.84 69.38b ± 1.60 0.002 

Feed efficiency traits     

Feed intake (g) 184.22a ± 3.47 199.14ab ± 10.78 208.32b ± 3.45 0.005 

Feed efficiency (%) 31.75a ± 0.26 32.53ab ± 0.23 33.28b ± 0.26 0.012 

Body indices     

Body mass index 77.45a ± 1.25 81.58ab ± 3.44 85.09b ± 1.47 0.016 

Skeletal muscle index 54.28a ± 0.78 53.42a ± 1.71 59.07b ± 0.48 0.008 

Body index 79.51 ± 0.95 82.90 ± 1.94 80.28 ± 1.49 0.336 

Relative body index   95.15 ± 1.11 98.22 ± 1.58 96.49 ± 1.99 0.483 

Significance level * refers to significance at (P < 0.05) and ** refers to significance at (P < 0.01) 

 

 

 

Table 3. Least square means and their standard errors for carcass traits in Ossimi lambs 
according to the FABP4 genotypes 

Genotype Trait 

AA AB BB 

Significance 

Hot carcass weight (Kg) 32.852a ± 1.18 36.56ab ± 3.31 39.85b ± 1.57 0.008 

Dressing percentage (%) 50.18 ± 0.76 49.63 ± 1.59 51.94 ± 1.30 0.213 

Neck (%) 6.97 ± 0.18 6.96 ± 0.49 8.22 ± 0.52 0.073 

For-legs (%) 24.65 ± 0.40 25.81 ± 1.91 23.95 ± 0.39 0.274 

Ribs (%) 16.43 ± 0.26 17.21 ± 1.27 15.96 ± 0.26 0.274 

Loin (%) 12.31 ± 0.48 9.92 ± 0.44 12.09 ± 1.00 0.073 

Hind-legs (%) 26.72 ± 0.50 26.69 ± 1.46 24.82 ± 0.23 0.179 

Abdominal fat (%) 2.67 ± 0.21 2.61 ± 0.38 2.63 ± 0.34 0.335 

Tail (%) 8.86a ± 0.55 9.03ab ± 2.36 10.68b ± 1.43 0.001 

Significance level * refers to significance at (P < 0.05) and ** refers to significance at (P < 0.01) 
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Table 4. Association of the presence / absence of FABP4 alleles with growth traits, feed intake, 
feed efficiency and body indices in Egyptian Ossimi lambs 

LSM ± SE Trait Allele being 
assessed N Absent allele N Present allele 

Significance 

Growth traits       
A 6 24.81 ± 1.03 24 24.02 ± 0.47 0.471 Weaning weight (Kg) 
B 20 23.84 ± 0.51 10 24.87 ± 0.77 0.266 
A 6 102.68 ± 5.28 24 82.08 ± 2.90 0.003 Post-Weaning daily gain (g/day) 
B 20 80.10 ± 3.15 10 98.38 ± 4.12 0.002 
A 6 69.38 ± 1.60 24 59.64 ± 1.39 0.003 Marketing weight  (Kg) 
B 20 58.60 ± 1.42 10 67.57 ± 1.83 0.001 

Feed efficiency traits       
A 6 208.32 ± 3.45 24 186.71 ± 3.49 0.007 Feed intake (g) 
B 20 184.22 ± 3.47 10 204.65 ± 4.66 0.005 
A 6 33.28  ± 0.26 24 31.88 ± 0.23 0.007 Feed efficiency (%) 
B 20 31.75 ± 0.26 10 32.98 ± 0.21 0.005 

Body indices       
A 6 85.09 ± 1.47 24 78.14 ± 1.20 0.010 Body mass index 
B 20 77.45 ± 1.25 10 83.69 ± 1.62 0.006 
A 6 59.07 ± 0.48 24 54.14 ± 0.70 0.002 Skeletal muscle index 
B 20 54.28 ± 0.78 10 56.81 ± 1.14 0.077 
A 6 80.28 ± 1.49 24 80.08 ± 0.88 0.916 Body index 
B 20 79.51 ± 0.95 10 81.33 ± 1.19 0.264 
A 6 96.49 ± 1.99 24 95.66 ± 0.98 0.712 Relative body index   
B 20 95.15 ± 1.11 10 97.18 ± 1.32 0.280 

Significance level * refers to significance at (P < 0.05) and ** refers to significance at (P < 0.01) 
 

Table 5. Association of the presence/absence of FABP4 alleles with carcass traits in Egyptian 
Ossimi lambs 

LSM ± SE Trait Allele being 
assessed N Absent allele N Present allele 

Significance 

A 6 39.85 ± 1.57 24 33.47 ± 1.13 0.013 Hot carcass weight (Kg) 
B 20 32.85 ± 1.18 10 38.54 ± 1.60 0.009 
A 6 51.94 ± 1.30 24 50.09 ± 0.68 0.232 Dressing percentage (%) 
B 20 50.18 ± 0.76 10 51.02 ± 1.02 0.530 
A 6 8.22 ± 0.52 24 6.97 ± 0.16 0.006 Neck (%)  
B 20 6.97 ± 0.18 10 7.72 ± 0.40 0.064 
A 6 23.95 ± 0.39 24 24.84 ± 0.44 0.340 For-legs (%) 
B 20 24.65 ± 0.40 10 24.69 ± 0.79 0.953 
A 6 15.96 ± 0.26 24 16.56 ± 0.29 0.340 Ribs (%) 
B 20 16.43 ± 0.26 10 16.46 ± 0.53 0.953 
A 6 12.09 ± 1.00 24 11.91 ± 0.44 0.860 Loin (%) 
B 20 12.31 ± 0.48 10 11.22 ± 0.69 0.209 
A 6 24.82 ± 0.23 24 26.72 ± 0.46 0.056 Hind-legs (%) 
B 20 26.72 ± 0.50 10 25.56 ± 0.63 0.177 
A 6 2.63 ± 0.34 24 2.66 ± 0.18 0.940 Abdominal fat (%) 
B 20 2.67 ± 0.21 10 2.62 ± 0.24 0.895 
A 6 10.68 ± 1.43 24 8.89 ± 0.57 0.197 Tail (%) 
B 20 8.86 ± 0.55 10 10.02 ± 01.22 0.329 

Significance level * refers to significance at (P < 0.05) and ** refers to significance at (P < 0.01) 
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of alleles in the FABP4 genotype have been 
consistent with the previous findings in sheep 
(Xu et al., 2011; Yan et al., 2012; Ibrahim et 
al., 2014; Yan et al., 2018). In cattle, Sung et 
al. (2012) found that, the absence /presence of 
alleles in the FABP4 genotype had a significant 
effect on carcass weight and marbling score. 
Also, it was found that FABP4 is a very 
important candidate gene for the quantitative 
trait locus and which affects fatty acid 
deposition and growth performance in pigs 
(Ojeda et al., 2006) and chicken (Wang et al., 
2006). On the other hand, some studies (Shin et 
al., 2012 and Ardicli et al., 2017) did not detect 
an association between the absence/presence of 
the alleles in the FABP4 genotype and carcass 
traits in cattle. The present results support the 
idea that FABP4 variation may be affect 
positively the growth and carcass traits in 
Egyptian Ossimi lambs. 

Conclusions 

The results obtained here show that the 
FABP4 is a polymorphic gene. The identified 
polymorphisms for the FABP4 were found to be 
associated with the most important economic 
traits in Egyptian Ossimi lambs; therefore our 
results suggest that detection of FABP4 
genotype could be used as a useful and helpful 
tool in genetic improvement programs for 
Egyptian Ossimi lambs. The B allele of FABP4 
had a positive effect on post-weaning daily gain, 
marketing weight, feed intake, feed efficiency, 
body mass index and hot carcass weight in 
sheep. Hence selection for B allele against A 
allele in FABP4 gene may lead to increase the 
growth performance and meat production of 
lambs that will increase the economic benefits of 
lamb breeders. However, further studies with 
large number of Egyptian Ossimi sheep and 
other local breeds of sheep are needed to 
confirm these results. 

REFERENCES  

Afolayan, R.A., I.A. Adeyinka and C.A.M. 
Lakpini (2006). The estimation of live 
weight from body measurements in Yankasa 
sheep. Czech J. Anim. Sci., 51: 343-348. 

Agamy, R., A.Y. Abdel-Moneim, M.S. Abd-
Alla, I.I. Abdel-Mageed and G.M. Ashmawi 

(2013). Use of fat tail dimensions for 
prediction of fat in tail and carcass in 
Egyptian ram lambs. Egypt. J. Anim. Prod., 
50: 144-156.  

Agamy, R., A.Y. Abdel-Moneim, M.S. Abd-
Alla, I.I. Abdel-Mageed and G.M. Ashmawi 
(2015). Using linear body measurements to 
predict body weight and carcass 
characteristics of three Egyptian fat-tailed 
sheep breeds. Asian J. Anim. and Vet. Adv., 
10: 335-344.  

Anderson, F., L. Pannier, D.W. Pethick and G.E. 
Gardner (2015). Intramuscular fat in lamb 
muscle and the impact of selection for 
improved carcass lean meat yield. Anim., 9: 
1081-1090.  

Ardicli, S., H. Samli, F. Alpay, D. Dincel, B. 
Soyudal and F. Balci (2017). Association of 
single nucleotide polymorphisms in the 
FABP4 gene with carcass characteristics and 
meat quality in Holstein bulls. Ann. Anim. 
Sci., 17: 117-130.  

Atti, N. and M. Ben Hamouda ( 2004). 
Relationships among carcass composition 
and tail measurements in fat-tailed Barbarine 
sheep. Small Rumin. Res., 53: 151-155. 

Barendse, W., R.J. Bunch, M.B. Thomas and 
B.E. Harrison (2009). A splice site single 
nucleotide polymorphism of the fatty acid 
binding protein 4 gene appears to be 
associated with intramuscular fat deposition 
in longissimus muscle in Australian cattle. 
Anim. Genet., 40: 770-773. 

Boord, J.B., K. Maeda, L. Makowski, V.R. Babaev, 
S. Fazio, M.F.L. Inton and G.S. Hotamisligil 
(2002). Adipocyte fatty acid-binding protein, 
aP2, alters late atherosclerotic lesion 
formation in severe hypercholesterolemia. 
Arteriosclerosis, Thrombosis and Vascular 
Biol., 22: 1686-1691. 

Burrows, L.E.R (2013). Investigation of the 
molecular genetic basis of fly-strike resistance 
in NZ sheep: Analysis of the FABP4 gene. 
B.Sc. Dissertation submitted to Lincoln 
Univ., Lincoln, Canterbury, New Zealand. 

Byun, S.O., H. Zhou and J.G.H. Hickford 
(2009). Haplotypic diversity within the ovine 
calpastatin (CAST) gene. Molec. Biotechnol., 
41: 133-137. 



 
El-Mansy, et al. 2380 

Cam, M.A., M. Olfaz and E. Soydan (2010). 
Body measurements reflect feed intake and 
body weights in karayaka sheep. Asian J. 
Anim. Vet. Adv., 5: 120-127. 

Cao, H., K. Gerhold, J.R. Mayers, M.M. Wiest, 
S.M. Watkins and G.S. Hotamisligil (2008). 
Identification of a lipokine, a lipid hormone 
linking adipose tissue to systemic 
metabolism. Cell, 134: 933-944. 

Carvalho, T.D., F. Siqueira, R.A.A. Torres 
Junior and S.R. Medeiros (2012). Association 
of polymorphisms in the leptin and 
thyroglobulin genes with meat quality and 
carcass traits in beef cattle. R. Bras. Zootec., 
41: 2162-2168. 

Cauveri, D., S.N. Sivaselvam, S.M.K. Karthickeyan, 
K.G. Tirumurugaan, K. Kumanan and R. 
Venkataramanan (2016). Genetic characterization 
of farm animal genetic resources of India. 
Int. J. Sci., Environ. and Technol., ISSN,  6: 
4097-4103. 

Chmurzyńska, A. (2006). The multigene family 
of fatty acid-binding proteins (FABPs): 
function, structure and polymorphism. J. 
Appl. Genet., 47: 39-48. 

Damcott, C.M., S.P. Moffett, E. Feingold, M.M. 
Barmada, J.A. Marshall, R.F. Hamman and 
R.E. Ferrell (2004). Genetic variation in fatty 
acid-binding protein-4 and peroxisome 
proliferator-activated receptor gamma 
interactively influence insulin sensitivity and 
body composition in males. Metabolism: 
Clinical and Exp., 53: 303-309. 

Damon, M., I. Louveau, L. Lefaucheur, B. 
Lebret, A. Vincent, P. Leroy, M.P. Sanchez, 
P. Herpin and F. Gondret (2006). Number of 
intramuscular adipocytes and fatty acid 
binding protein-4 content are significant 
indicators of intramuscular fat level in 
crossbred Large White×Duroc pigs. J. Anim. 
Sci., 84: 1083-1092. 

Dubey, P.K., S. Goyal, S.K. Mishra, R. Arora, 
M. Mukesh, S.K. Niranjan, P. Kathiravan 
and S.K. Ranjit (2016). Identification of 
polymorphism in fatty acid binding protein 4 
(FABP4) gene and its association with milk 
fat traits in riverine buffalo (Bubalus 
bubalis). Trop Anim Health Prod., 48: 849-
853. 

Falconer, D.S. and T.F.C. Mackay (1996). 
Introduction to Quantitative Genetics. 
Longman: London. UK. 

FAO (2011). FAO Statistical Year book. 
http:/faostat.fao.org/. 

Furuhashi, M. and G.S. Hotamisligil (2008). 
Fatty acid-binding proteins: role in metabolic 
diseases and potential as drug targets. Nat 
Rev Drug Discov., 7: 489-503. 

Furuhashi, M., S. Ishimura, H. Ota and T. Miura 
(2011). Lipid chaperones and metabolic 
inflammation. Int. J. Inflammation, 10: 1-12. 

Furuhashi, M., S. Shigeyuki, K. Shimamoto and 
M. Tetsuji (2014). Fatty Acid-Binding 
Protein 4 (FABP4): Pathophysiological 
insights and potent clinical biomarker of 
metabolic and cardiovascular diseases. 
clinical medicine insights: Cardiol., 8: 23-33. 

Galal, S., F. Abdel-Rasoul, M.R. Anous and I. 
Shaat (2002). On-station characterization of 
small ruminant breeds in Egypt, page: 78 in 
ISBN 977-298-2510-1. ICARDA, Aleppo, 
Syria and Fac. Agric., Ain Shams Univ., 
Egypt. 

Gerbens, F., A. Jansen, A.J. van Erp, F. Harders,  
T.H. Meuwissen, G. Rettenberger, J.H. 
Veerkamp and M.F. te Pas (1998). The 
adipocyte fatty acid-binding protein locus: 
Characterization and association with 
intramuscular fat content in pig. Mammalian 
Genome, 9: 1022-1026. 

Gerbens, F., F.J. Verburg, H.T. Van Moerkerk,  
B. Engel, W. Buist, J.H. Veerkamp, and M.F. 
te Pas (2001). Associations of heart and 
adipocyte fatty acid-binding protein gene 
expression with intramuscular fat content in 
pigs. J. Anim. Sci., 79: 347-354. 

Hoashi, S., T. Hinenoya, A. Tanaka, H. Ohsaki, 
S. Sasazaki, M. Taniguchi, K. Oyama, F. 
Mukai, and H. Mannen (2008). Association 
between fatty acid compositions and 
genotypes of FABP4 and LXR-alpha in 
Japanese black cattle. BMC Genet., 9: 84-92.  

Hocquette, J.F., F. Gondret, E. Baéza, F. Médale, 
C. Jurie, and D.W. Pethick (2010). 
Intramuscular fat content in meat-producing 
animals: development, genetic and 



 
Zagazig J. Agric. Res., Vol. 46 No. (6B) 2019 2381

nutritional control, and identification of 
putative markers. Anim., 4: 303-319. 

Hotamisligil, G.S., R.S. Johnson, R.J. Distel, R. 
Ellis, V.E. Papaioannou and B.M. 
Spiegelman (1996). Uncoupling of obesity 
from insulin resistance through a targeted 
mutation in aP2, the adipocyte fatty acid 
binding protein. Sci., 274: 1377-1379. 

Ibrahim, A.H.M. (2015). Variability of prion 
protein (PrP) gene and its association with 
productive performance in Barki lambs. J. 
Ame. Sci., 11: 89-96. 

Ibrahim, A.H.M., M.F. Shehata, I.M. Ismail and 
S.M.A. Gad (2014). Association of fatty acid 
binding protein 4 (FABP4) polymorphisms 
with growth and carcass traits of Barki sheep. 
J. Ame. Sci., 10: 10-15. 

Ishimura, S., M. Furuhashi, Y. Watanabe, K. 
Hoshina, T. Fuseya, T. Mita, Y. Okazaki, M. 
Koyama, M. Tanaka., H. Akasaka, H. 
Ohnishi, H. Yoshida, S. Saitoh and T. Miura 
(2013). Circulating levels of fatty acid-
binding protein family and metabolic 
phenotype in sheep, 10: 1371-1381. 

Jurie, C., I. Cassar-Malek, M. Bonnet, C. 
Leroux, D. Bauchart, P. Boulesteix, D.W. 
Pethick and J.F. Hocquette (2007). 
Adipocyte fatty acidbinding protein and 
mitochondrial enzyme activities in muscles 
as relevant indicators of marbling in cattle. J. 
Anim. Sci., 85: 2660-2669. 

Kulig, H., I. Kowalewska-Łuczak, M. Kmieć, K. 
and Wojdak-Maksymiec (2010). ANXA9, 
SLC27A3, FABP3 and FABP4 single 
nucleotide polymorphisms in relation to milk 
production traits in Jersey cows. Czech J. 
Anim. Sci., 55: 463-467. 

Kumari, R., R. Kumar, A.S. Meena, B. Jyotsana, 
L.L.L. Prince and S. Kumar (2014). Genetic 
polymorphism of growth hormone gene in 
native sheep breeds of India. Indian J. Small 
Ruminants, 20: 15-18. 

 Lee. SH., J.H.J. van der Werf, E.W. Park, S.J. 
Oh and J.P. Gibson (2010). Genetic 
polymorphisms of the bovine fatty acid 
binding protein 4 gene are significantly 
associated with marbling and carcass weight 

in Hanwoo (Korean Cattle). Anim. Genet., 
41:442-444. 

Liu, Z.W., H.L. Fan, X.F. Liu, X.B. Ding, T. 
Wang, G.N. Sui, G.P. Li and H. Guo (2015). 
Over expression of the A-FABP gene 
facilitates intermuscular fat deposition in 
transgenic mice. Genet. Mol. Res., 14: 2742-
2749. 

Luo, G., J. Chen, J. Wen, G. Zhao, M. Zheng 
and S. Sun (2006). Study of single nucleotide 
polymorphism of A-FABP gene and its 
association with fatness traits in chickens. Yi 
Chuan (China), 28: 39-42. 

Maeda, K., H. Cao, K. Kono, C.Z. Gorgun, M. 
Furuhashi, K.T. Uysal, Q. Cao, G. Atsumi, 
H. Malone, B. Krishnan, Y. Minokoshi, B.B. 
Kahn, R. A. Parker and G.S. Hotamisligil 
(2005). Adipocyte/macrophage fatty acid 
binding proteins control integrated metabolic 
responses in obesity and diabetes. Cell 
Metabolism, 1: 107-119. 

Mahfouz, E.R., O.E. Othman, S.M. El Nahas 
and M.A.A. El barody (2008). Genetic 
variation between some Egyptian sheep 
Using RAPD-PCR. J. Cell and Molec. Biol., 
2: 46-52. 

Mahrous, K.F., M.S. Hassanane, H.I. Safey, M. 
Abdel mordy and M. Rushdi (2016). 
Association between single nucleotid 
polymorphism in ovine Calpain gene and 
growth performance in three Egyptian sheep 
breeds. J. Genet. Eng. and Biotechnol., 14: 
233-240. 

Michal, J.J., Z.W. Zhang, C.T. Gaskins and Z. 
Jiang (2006). The bovine fatty  acid binding 
protein 4 gene is significantly associated with 
marbling and subcutaneous fat depth in 
Wagyu x Limousin F2 crosses. Anim. 
Genet., 37: 400-402. 

Moradian, C., N. Mohamadi, S.A. Razavi-
Sheshdeh, A. Hajihosseninlo and F. Ashrafi 
(2013). Effects of genetic polymorphism at 
the growth hormone gene on growth traits in 
Makooei sheep. Europ. J. Exp. Biol., 3: 101-
105. 

Musa, A.M., N.Z. Idam and K.M. Elamin 
(2012). Regression analysis of linear body 
measurements on live weight in sudanese 



 
El-Mansy, et al. 2382 

shugor sheep. Online J. Anim. Feed Res., 2: 
27-29. 

NRC (1985). Nutrient Requirements of sheep 6th 
Rev. Edn.,  National Academy of Sciences, 
National Research Council, Washington, 
DC., USA. 

Naqvi, A.N. (2007). Application of molecular 
genetic technologies in livestock production: 
potentials for developing countries. Adv. 
Biol. Res., 1: 72-84. 

Ojeda, A., J. Rozas, J.M Folch and M. Perez-
Enciso (2006) Unexpected high polymorphism 
at the FABP4 gene unveils a complex history 
for pig populations. Genet., 174: 2119-2127. 

Othman, E.O., S.S. Alam, A.M. H. Abd El-
Kader and O.M. Abd-El-Moneim (2015). 
Genotyping of growth hormone gene in 
Egyptian small ruminant breeds. Biotechnol., 
14: 136-141. 

Salako, A.E. (2006). Application of morphological 
indices in the assessment of type and 
function in sheep. Int. J. Morphol., 24: 13-18. 

Shafey, H.I., K.F. Mahrous, M.S. Hassanane, M. 
Abdel Mordy and H.E. Rushdi (2014). 
Genetic polymorphism of Myostatin and 
Insulin-Like Growth Factor Binding Protein-
3 genes in Egyptian sheep breeds. Global 
Vet., 13: 419-424. 

Shehata,  M.F (2013).  Prediction of live body 
weight and carcass traits by some live 
measurements in Bsrki lambs. Egypt. J. 
Anim. Prod., 50: 69-75. 

Shin, S.C., J.H. Heo, E.R. Chung (2012). 
Genetic variants of the FABP4 gene are 
associated with marbling scores and meat 
quality grades in Hanwoo (Korean cattle). 
Mol. Biol. Rep., 39: 23-30. 

Smathers,  R.L. and D.R. Petersen (2011). The 
human fatty acid-binding protein family: 
evolutionary divergences and functions. Hum 
Genomics, 5: 170–191. 

 Smith, W.J., Y. Li, A. Ingham, E. Collis and 
S.M. McWilliam (2010). A genomicsinformed, 
SNP association study reveals FBLN1 and 
FABP4 as contributing to resistance to fleece 
rot in Australian Merino sheep. BMC Vet 
Res., 6: 27-39. 

Spiegelman, B.M., M. Frank and H. Green 
(1983).  Molecular cloning of mRNA from 
3T3 adipocytes. Regulation of mRNA 
content for glycerophosphate dehydrogenase 
and other differentiation-dependent proteins 
during adipocyte development. J. Biol. 
Chem.,  258: 10083-10089. 

Storch, J. and B. Corsico (2008). The Emerging 
Functions and Mechanisms of Mammalian 
Fatty Acid-Binding Proteins. Annual Review 
of Nutrition, 28: 73-95. 

Su, A.I., T. Wiltshire, S. Batalov and H. Lapp 
(2004). A gene atlas of the mouse and human 
protein-encoding transcriptomes. Proc. Natl. 
Acad. Sci. 101: 6062-6067. 

Sung, C.S., P.H. Jae, R.C. Eui (2012). Genetic 
variants of the FABP4 gene are associated 
with marbling scores and meat quality grades 
in Hanwoo (Korean cattle). Mol. Biol. Rep., 
39: 5323-5330. 

Teneva, A. (2009). Molecular markers in animal 
genome analysis. Biotechnology in Animal 
Husbandry, 25: 1267-1284. 

Wang, Q., H. Li, N. Li, L. Leng, Y. Wang and 
Z. Tang (2006). Identification of single 
nucleotide polymorphism of adipocyte fatty 
acid-binding protein gene and its association 
with fatness traits in the chicken. Poultry 
Science, 85: 429-434. 

Wang. Q., T. Guan, H. Li and D.A. Bernlohr 
(2009). A novel polymorphism in the 
chicken adipocyte fatty acid-binding protein 
gene (FABP4) that alters ligand-binding and 
correlates with fatness. Comparative 
biochemistry and physiology, Part B: 
Biochem. and Mol. Biol., 154 : 298-302. 

Weisiger, R.A. (2002). Cytosolic fatty acid 
binding proteins catalyze two distinct steps in 
intracellular transport of their ligands. Molec. 
and Cellular Biochem., 239: 35-43. 

Xu, Q.L., G.W. Tang, Q.L. Zhang, Y.K. Huang, 
Y.X. Liu, K. Quan, K.Y. Zhu and C.X. Zhang  
(2011). The FABP4 gene polymorphism is 
associated with meat tenderness in three 
Chinese native sheep breeds. Czech J. Anim. 
Sci., 56: 1- 6. 

Yan, W., H. Zhou, J. Hu, Y. Luo, J.H.G. 
Hickford (2018). Variation in the FABP4 



 
Zagazig J. Agric. Res., Vol. 46 No. (6B) 2019 2383

gene affects carcass and growth traits in 
sheep. Meat Science, 67: 269-284. 

Yan, W., H. Zhou, Y. Luo, J. Hu and J.H.G. 
Hickford (2012). Allelic variation in ovine 
fatty acid-binding protein (FABP4) gene. 
Molecular Biology Reports, 39: 10621-
10625. 

Younas, A., M. Abdullah, J.A. Bhatti, T.N. 
Pasha, N. Ahmad, M. Nasir and A. Hussain 
(2013). Inter-relationship of body weight 
with linear body measurements in Hissardale 
sheep at different stages of life. J. Anim. and 
Plant Sci., 23: 40-44. 

Zhuo, H., J.G. Hickford and H. Gong (2007). 
Polymorphism of ovine Calpastatin gene. 
Molecular and Cellular Probes, 21: 242-244. 

Zimmerman, A.W. and J.H. Veerkamp (2002). 
New insights into the structure and function 
of fatty acid-binding proteins. Sellular and 
Molecular life Sciences, 59: 1096-1116. 

Zinder, M.C., A. Aviv, E. Lipkin, F. Roi,  A. 
Rotem, K. David, B. Arieh and S. Ariel 
(2016). FABP4 is a leading candidate gene 
associated with residual feed intake in 
growing Holstein calves. Physiol Genomics, 
48: 367-376. 

 

 

حيوان وصفات الذبيحة فى داء خ_ل حياة ال با\هغنام وع_قت فى ا\FABP4التباين الوراثى لجين 
 غنام اwوسيميحم_ن ا\

 ١رسي محمد ببراھيم السيدإ سليمان - ١ محمد المنسيبراھيمإص_ح عبدالعال 
 ١ عبدالمجيد السيد نصر-٢براھيمإعادل حسينى محمد 

١- dمصر- جامعة الزقازيق -ية الزراعة  كل-نتاج الحيوانى قسم ا  

  مصر- القاھرة -مركز بحوث الصحراء  -قسم اdنتاج الحيواني والداجني  -٢

 -وزن الفطام (  مع صفات النمو ه وع�قتFABP4)(ليلية والوراثية لجين الھدف من ھذة الدراسة ھو تحديد التعددية ا�
ومقاييس )  والكفاءة الغذائية–معدل تناول الغذاء (ات الكفاءة الغذائية فوص)  وزن التسويق–معدل النمو اليومى بعد الفطام 

وزن الذبيحة (وصفات الذبيحة )  مؤشر الجسم النسبي– مؤشر الجسم – مؤشر عض�ت الھيكل–مؤشر كتلة الجسم ( الجسم 
(%) رجل الخلفية  ا�- (%) القطن -(%)  الضلوع -(%)مامية رجل ا� ا�-(%) لرقبة  ا-(%) نسبة التصافى  - الساخن

واستخدم لتحديد التعددية ا³ليلية ، وسيمى المصريةنام ا�غ من ذكور حم�ن ا�٣٠ فى (%) الذيل -(%)  دھن البطن –
 ٠٫٢٧ و٠٫٧٣( وكان تكرراھما  A)وB ( ھما حدد وجود اليلين) PCR-SSCP( تحليل ،)PCR-SSCP(والوراثية تقنية 

علي  ٠٫٦٧ و٠٫١٣ و٠٫٢٠(وكان تكرراھا ) AAو AB وBB (كيب وراثية ھي ا ووجود ث�ث تر،)علي التوالي
 كل من الكفاءة الغذائية ىعل) P < 0.05(ي  معنو له تأثيرFABP4)(ن التركيب الوراثى لجين أ جوضحت النتائأ ،)التوالي

معدل تناول  ون التسويق كل من معدل النمو اليومى بعد الفطام ووزىعل) P < 0.01(لمعنوية اعالى ومؤشر كتلة الجسم 
لتركيب الوراثى لجين اإلى أن ضافة ھذا باd، (%)ووزن الذبيحة الساخن والذيل مؤشر عض�ت الھيكــل  والغذاء

)FABP4 (لمعنوية اعالى  له تأثير)P < 0.01 (معدل تناول  و من معدل النمو اليومى بعد الفطام ووزن التسويق كلىعل
 بينما كان له تأثير غير معنوي علي باقى الصفات ،(%) ووزن الذبيحة الساخن والذيل مؤشر عض�ت الھيكــل والغذاء

(%) مامية رجل ا� ا�-(%)  الرقبة -(%) نسبة التصافى  -  مؤشر الجسم النسبي– مؤشر الجسم -وزن الفطام (المدروسة 
فى التركيب ) A( وجود ا³ليل جوضحت نتائأ، (%))دھن البطن -(%) رجل الخلفية  ا�-(%)  القطن -(%)  الضلوع -

بينما له تأثير عالي المعنوية  . ووزن الذبيحة الساخن مؤشر كتلة الجسم علي ك� من) P < 0.05(ي معنوالوراثي له تأثير 
)P < 0.01 (كل من معدل النمو اليومى بعد الفطام ووزن التسويق ومعدل تناول الغذاء والكفاءة الغذائية ومؤشر ىعل 

 )P < 0.01(فى التركيب الوراثي له تأثير عالي المعنوية  ) B( وجود ا³ليل جوضحت نتائأ كما  ،(%)الرقبة  عض�ت الھيكــل
 كل من معدل النمو اليومى بعد الفطام ووزن التسويق ومعدل تناول الغذاء والكفاءة الغذائية ومؤشر كتلة الجسم ووزن ىعل

مع معدل النمو اليومى بعد ) Bا³ليل  (FABP4ھرت وجود ارتباط بين جين أظ عليھا  النتائج المتحصل،الذبيحة الساخن
غنام حم�ن ا�الفطام ووزن التسويق ومعدل تناول الغذاء والكفاءة الغذائية ومؤشر كتلة الجسم ووزن الذبيحة الساخن فى 

 يساعد علي زيادة FABP4ية باستخدام جين الوراث وبالتالى فان تطبيق ا³نتخاب المساعد بالواسمات، وسيمي المصريةا�
 .غنامنتاج ا�إ الصفات كما يساعد علي زيادة القيمة ا³قتصادية من هھذ

 ـــــــــــــــــــــــــــ
 :المحكمــــــون

 . مصر- الجيزة - الدقي- مركز البحوث الزراعية– معھد بحوث اdنتاج الحيواني –باحث أول متفرغ محمد أحمد عبدالحــافــظ    .د -١
  . جامعة الزقازيق–أستاذ اdنتاج الحيواني وعميد كلية الزراعة     أسامة محمد عبدالمنعم.د. أ-٢


