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ABSTRACT:The current work was conducted to reduce the negative effects of 

increasing stocking density by adding licorice powder to laying hen diets. Also, evaluate 

the impact of these treatments on productive and physiological performance of Inshas 

laying hens. A 3x3 factorial design experiment was performed including three stocking 

densities (6, 9 or 12 birds/m
2
) with three dietary levels of licorice (0, 0.5 and 1.0 %). A 

total number of 216 hens of Inshas local strain at 44 weeks of age were randomly 

distributed into 9 treatment groups with two replicates and housed during the 

experimental period 44 -56 weeks of age in floor pens with dimensions of 2 × 2 m. The 

results indicated that increasing stock density to 12 birds/m
2
 caused a significant 

reduction in most of productive performance, fertility and hatchability percentages and 

blood parameters. Meanwhile, reducing stock density to 6 and 9 birds /m
2
 participated 

in avoiding the negative effect. However, the best results for the previous parameters 

were exhibited by stocking density at 9 birds / m
2
.  

Regardless stock density, addition of licorice significantly increased egg production, 

egg number, egg weight, egg mass and improved feed conversion but feed consumption 

was not affected. Also, there was significant improvement in fertility and hatchability 

percentages, egg quality traits (egg shell thickness, Haugh unit score and egg yolk 

color) and most of blood parameters due to licorice supplementation. The best results 

were obtained by adding licorice at level of 0.5 %.  

With regard to the interaction between stock density and licorice addition. It could be 

observed that, the highest egg production, egg weight, economic efficiency, the best 

feed conversion and the lowest feed consumption were recorded for hens received 0.5% 

licorice in their diet with stocking density of 9 birds / m
2
. In addition, the best blood 

parameter values and the lowest plasma total lipids and LDL concentrations were 

achieved by the same treatment (0.5% licorice with stocking density of 9 birds/m
2
).  

In conclusion, from this study, it can be concluded that adding 0.5% licorice to laying 

hen diets with stocking density to 9 birds /m
2
 was more efficient in improving the 

performance and economic efficiency increasing of Inshas laying hens. 
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INTRODUCTION 

The ultimate goal of poultry producers 

worldwide is to raise large numbers of 

birds in a small area to achieve the 

highest economic return. The numbers of 

birds per square meter usable area is 

defined as stocking density. The 

maximum density of birds was assigned 

to 9 per square meter, according to the 

European Union Council Directive 

1999/74/EC (European Communities, 

1999). Whereas, The Korean Council 

Directive 2012–68 (APQA, 2012), 

recommended the stock density of the 

birds not more than 7 per square meter 

which achieved the minimum standards 

of welfare for laying hens in Korea. Many 

workers had been establishing the 

negative effects of stock density on body 

weight, feed intake, egg production, egg 

weight, egg mass, egg quality and 

mortality rate (Anderson et al., 2004; 

Benyi et al., 2006 ;Jalal et al., 2006; Nicol 

et al., 2006; Tang et al., 2012; Kang et al., 

2018; Zhang et al., 2018). However, 

feeding strategies are important in 

preventing the loss of yield and product 

quality as a result of the stress caused by 

high stocking density. For this purpose, 

the supplementation of additives are 

effective in reducing high stocking 

density stress. The use of medicinal 

plants has increased due to their 

beneficial effects in animals, poultry, and 

humans (Dhama et al., 2018). Moreover, 

medicinal additives to the birds feed have 

gained attention because of their 

beneficial effects on productive 

performance and poultry health. (Dhama 

et al., 2014; Yadav, et al., 2016; Ashraf, 

et al., 2017).  

Licorice (Glycyrrhiza glabra), the root of 

the leguminous glycyrrhiza plant species, 

(family Leguminosae) contains 

flavonoids, triterpene saponins 

( glycyrrhetinic acid, glycyrrhizin and 

licorice acid), starch, sugars, amino acids, 

ascorbic acid, choline, tannins, 

phytosterols, coumarins, and some bitter 

substances (Shalaby et al., 2004). 

Licorice root is one of the most popular 

herbs in the world. Its botanical name 

comes from the Greek words meaning 

"sweet root."  The ancient Egyptians used 

it as a pharmaceutical, and copious 

supplies were found in King Tut’s tomb. 

Egyptian hieroglyphics record the use of 

licorice as a popular beverage among the 

men of the time. It noted that licorice has 

multiple benefits for the body, as it 

protects the liver, anti-inflammatory, 

liver-protective, immunostimulant, 

detoxifying, anti-carcinogenic, anti-aging, 

antioxidant and anti-microbial (Karkanis 

et al., 2016; Karahan et al., 2016). Sedghi 

et al. (2010b) pointed that hens fed 

licorice extract at 4 g/kg had greater egg 

production and thicker shell thickness. 

Moreover, Shahryar et al., (2018) 

revealed that adding different levels of 

licorice powder could be significantly 

improving the egg quality and the 

performance of laying hens especially at 

2.0% of Licorice powder, without having 

any significant effects on serum 

biochemical parameters. Therefore, the 

present study was conducted to reduce the 

negative effects of increasing stocking 

density by adding licorice powder to 

laying hen diets. Also, evaluate the 

impact of these treatments on productive 

and physiological performance of Inshas 

laying hens. 

MATERIALS AND METHODS 

 The experimental work of this study was 

carried out at Sakha Poultry Research 

Station, Animal Production Research 

Institute, Agriculture Research Center, 

Giza, Egypt. 
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Birds, managements and experimental 

design: 

 A 3x3 factorial design experiment was 

performed including three stocking 

densities (6, 9 or 12 birds/m
2
 ) using floor 

pens with dimensions of 2 × 2 m and 

three dietary levels of licorice  (0.0, 0.5 

and 1.0% diet) and 2 replicates. A total 

number of 216 hens of Inshas local strain 

at 44 weeks of age were randomly 

distributed into 9 treatment groups with 

nearly similar average body weight.  Each 

of 1
st
, 2

nd
 and 3

rd 
groups was consisted of 

48 hens in two replicates (24 hens each) 

and placed in 6 birds /m
2
 and fed on the 

basal diet supplemented with 0.0, 0.5% 

and 1.0% licorice powder, respectively. 

While, each of 4
th

, 5
th

 and 6
th

 groups 

included 72 hens in two replicates (36 

hens each) and placed in 9 birds / m
2
 and 

fed on the basal diet supplemented with 

0.0, 0.5% and 1.0% licorice powder, 

respectively. Whereas, each 7
th

, 8
th 

and 9
th

 

groups included 96 hens in two replicates 

(48 hens each) and placed in 12 birds / m
2
 

and fed on the basal diet supplemented 

with 0.0, 0.5% and 1.0% licorice powder, 

respectively.  The basal diet without any 

supplementation was kept as control 

(Table 1). The experimental treatments 

were set up in 18 separate identical pens 

(each treatment in two pens) measuring 

2× 2 meter. Brids were placed on wheat 

straw liter at depth of 5 cm during the 

experimental period (44 -56 wks of age), 

birds were fed a commercial layer diet 

(16.97% crude protein and 2777 kcal 

ME/kg). Feed and water were supplied ad 

libitum throughout the experimental 

period. All experimental birds were kept 

under normal experimental conditions at 

ambient temperature fluctuated between 

28.6 °C and 20.3 °C and relative humidity 

of 60 % - 55 %. Birds subjected to 16 

hours light and 8 hours dark during the 

experimental period. 

Productive parameters and egg 

quality:  

Initial and final live body weights were 

individually recorded at 44 and 56 weeks 

of age, respectively. Egg weight (g) and 

egg number were recorded daily, while 

feed consumption was recorded weekly. 

Egg mass (g/h/d) and feed conversion (g 

feed/g egg) were calculated through the 

experimental period. No mortality was 

recorded during experimental period.  

A total of 5 fresh eggs from each replicate 

pen, giving a total of 10 eggs for each 

treatment, were randomly taken at 48, 52 

and 56 weeks of age to measure egg 

quality. Eggs were weighted with grams 

and egg shape index was calculated. The 

heights of the albumen and yolk in 

millimeter were measured. Yolk was 

separated from the albumen and 

weighted; the weight of albumen was 

calculated. Yolk, albumen and egg shell 

weight were expressed as a percentage of 

egg weight. The shell thickness with 

membrane (mm) was measured at three 

places in egg shell using a micrometer. 

Yolk color was recorded. Also, haugh 

unit and yolk index were calculated. 

Blood constituents:  

At 56 wks of age, blood samples were 

randomly taken from 6 hens from each 

treatment (3 hens / replicate) in 

heparinized tube from the brachial wing 

vein. A portion of the fresh blood was 

used to count the white blood cells 

(WBCs), lymphocytes (L), heterophils 

(H), red blood cells (RBCs), and measure 

hemoglobin (Hb) and packed cell volume 

(PCV). Plasma was obtained from the 

blood samples by centrifugation for 15 

min. at 3000 rpm and was stored at -20 ˚C 

until the time of analysis. Plasma total 

protein, albumin, total lipids, cholesterol, 
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low density lipoprotein (LDL), high 

density lipoprotein (HDL), total 

antioxidants capacity (TAC) ,alanine 

aminotransamenase (ALT), asparatate 

aminotransamenase (AST), calcium (Ca) 

and phosphorus (P) were determined 

spectrophotometrically using available 

commercial Kits. Globulin was calculated 

by subtracting albumin from total protein 

concentrations.  

Fertility and hatchability: 

 At 52 wks of age, hens were inseminated 

twice a week with diluted semen (1:1) 

from cocks that received the same treated 

diets. Hatching eggs were collected daily 

from each treatment group at 53, 54 and 

55 wks of age. Egg fertility was estimated 

as a percentage of fertile eggs out of the 

number of eggs set. Hatchability of fertile 

eggs was estimated as a percentage of 

sound chicks out of the fertile eggs. 

Statistical analysis:  

Using 3 × 3 factorial design, data were 

analyzed statistically according to SAS 

program (SAS, 2004) using the following 

model:  

Yijk = μ + Hi + Sj +HSij + eijk  

Where, Yijk = an observation; μ = overall 

mean; Hi = stocking density levels effect 

(i = 6, 9 and 12); Sj = licorice level effect 

(j = 0.0, 0.5 and 1); HSij = the interaction 

between stocking density and licorice 

levels and eijk = = random error. 

Significant differences among means 

were tested using Duncan's Multiple 

Range test (Duncan, 1955). 

Economic efficiency  

The total feed cost (L.E/hen) included 

feeding and licorice costs at the end of the 

experiment for each treatment was 

calculated depending on the local market 

prices of the ingredients used for 

formulating the experimental diet. Price 

of one eggs/hen was put according to the 

local market prices of the eggs during the 

experimental period. Economic efficiency 

(EE) was calculated using the following 

equation: EE = Net return LE /Total feed 

cost LE. 

RESULTS AND DISCUSSION 

Productive performance 
Performance of Inshas laying hens as 

affected by stocking density, licorice 

supplementation and their interaction are 

given in Table 2. Data cleared that Inshas 

laying hens kept at 9 birds/m
2
 showed the 

highest (p ≤ 0.01) egg production, egg 

number/hen and the best feed conversion. 

This improvement may due to the useful 

effect of dietary licorice especially the 

level of 0.5%. However, the lowest 

averages of egg production, egg 

number/hen, egg weight, egg mass and 

the worst feed conversion for Inshas 

laying hens were obtained at the density 

of 12 birds/m
2
. In this regard, Kang, et al. 

(2016) indicated that hens stocked at 10 

birds/m
2
 were less hen/day egg 

production, egg mass, and feed intake 

compared to other stock densities (5, 6, 7 

birds/m
2
). Sohail et al., (2001) found that 

increasing the density of cage leading to a 

significant decrease in egg production 

and egg mass. With regard to productive 

performance of Inshas laying hens as 

affected by licorice supplementation 

(Table 2), results of  egg production, egg 

number/hen, egg weight, egg mass and 

feed conversion ratio were significantly 

(p ≤ 0.01) improved by dietary licorice 

supplementation. On the other hand, feed 

consumption was not significantly 

affected by dietary licorice 

supplementation. The best values of egg 

production, egg number/hen, egg weight, 

egg mass and feed conversion were 

observed for hens fed diet supplemented 

with licorice at level of 0.5%. The 

improvement in feed conversion may be 

due to a decrease in feed consumption 
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and an increase in egg weight. The 

improvement in the production 

performance may be due to quercetin, one 

of the six subclasses of flavonoid 

compounds in licorice, with a wide range 

of biological activities, plays a significant 

role in improving the production 

performance in laying hens. Moreover, 

this improvement may be due to the 

oestrogen-like effect of quercetin, which 

leads to elevate releasing of hormones 

and enhance reproductive organ growth 

(Yang et al., 2018). These findings are 

harmony with those of Awadein et al. 

(2010) who reported that adding 0.5% 

licorice to the diet of Mandarah laying 

hens significantly improved egg weight 

and feed conversion ratio. Also, 

Myandoab and Mansoub (2012) revealed 

that feeding the quail diet containing 200 

ppm of licorice root extract and 1% 

probiotic resulted in significant reduction 

in feed conversion ratio. Contrary to our 

results, Dogan et al. (2018 b) reported 

that licorice supplementation at levels of 

0.5, 1.0 and 1.5% had no effect (P > 0.05) 

on feed intake, feed conversion ratio and 

egg weight of Japanese quail. Concerning 

the interaction between birds density and 

licorice supplementation, it could be 

observed that the highest egg production 

and  egg weight as well as the best feed 

conversion and the lowest feed 

consumption were achieved by dietary 

hens 0.5% licorice at stocking density of 

9 birds/m
2
. However, both of egg 

number/hen and egg mass were not 

significantly affected by the interaction 

between stock density and licorice 

addition.Results in Table 3 showed that 

increasing stocking density had 

significant negative effect (p ≤ 0.05) on 

final body weight of hens at the end of 

experimental periods. These results are in 

agreement with those obtained by 

Widowski et al. (2013) and Widowski et 

al. (2016) who reported that hens reared 

in high stocking density had the lowest 

body weight. Zhang et al. (2013) returned 

the dropping in performance at high 

density to the rise in the surrounding 

environment temperature and a 

decreasing in the flow of air at the level 

of the birds, consequently a decrease in 

body heat loss. Regardless of stocking 

density hens received licorice 

supplemented to the diet had recorded 

significantly (p ≤ 0.01) lower body 

weight than non-supplemented ones 

(Table 3). These results are in agreement 

with the findings of Dogan et al. (2018a), 

who reported that body weights were 

depression with raising level of licorice in 

the diets of laying hens. Similarly, some 

studies have shown that licorice 

flavonoids have reduced body weight by 

reduction the body fat mass ((Armanini et 

al., 2003; Nakagawa et al., 2004; 

Tominaga et al., 2006). They suggested 

enhancement of fatty acid oxidation and 

reduction in biosynthesis of fatty acids 

are possible mechanisms for the reduction 

of abdominal fat and lower body weight. 

However, body weight of hens was 

significantly affected by interaction 

between stocking density and licorice 

supplementation. The lowest values of 

final body weight of hens were obtained 

by dietary 0.5% licorice at stocking 

densities of 9 and 12 birds/m
2
. 

Fertility and hatchability percentage 
As shown in Table 3, stocking density of 

12 birds/m
2
 showed statistically (p ≤ 

0.01) lower fertility and hatchability of 

fertile eggs percentages. While, stocking 

density of 6 and 9 birds/m
2 

had recorded 

closely similar values for fertility 

percentage. In this respect, Tollba et al. 

(2006) reported that fertility and 

hatchability percentages were decreased 
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due to keeping the Dandarawy and 

Bandarah hens at highest stocking 

densities 12 and 16 birds /m
2
, 

respectively.  

Licorice supplementation significantly 

increased fertility (p ≤ 0.05) and 

hatchability (p ≤ 0.01) of fertile eggs 

percentages (Table 3). Al-Daraji and 

Ameen (2007) reported that the addition 

of licorice extract (2mg/ 100 ml of 

diluent) to the semen diluents led to 

significant (p ≤ 0.05) improvement in the 

percentage of hatchability from total and 

fertile eggs. In regarding to the 

interaction effect between additions of 

licorice and stocking density, results of 

Table 3 showed that fertility and 

hatchability of fertile eggs percentages 

were not significantly affected by adding 

licorice to hen diets under different 

stocking densities. However, the 

treatment of 0.5% dietary added licorice 

with stocking density of 9 birds /m
2
 was 

recorded the highest values fertility and 

hatchability percentages comparing to all 

experimental groups. Meanwhile, the 

worst percentages were exhibited by 

stocking density 12 birds /m
2
 without 

dietary licorice supplementation.   

Egg quality traits 

Regardless licorice addition, results of 

Table 4 referred that stock density had 

insignificant effect on egg quality traits. 

These results agreed with those reported 

by Kang, et al. (2016) who observed that 

eggshell thickness, egg yolk color and 

Haugh unit did not significant differ 

among different stocking densities. Also, 

Tollba et al., (2006) denoted that egg 

quality traits were not affected, when 

stocking density of laying hens were 8, 12 

and 16 birds /m
2
. Sohail et al., (2001) 

showed that there were no significant 

effects of the different densities on egg 

quality traits (egg weight, specific 

gravity, shell weight, shell percent) of 

laying hens at 81 weeks of age.  

It's apparent from the obtained results that 

all traits of egg quality were not 

significant affected by supplementation 

hen diet with graded levels of Licorice 

powder, except shell thickness, Haugh 

unit and egg yolk color which were 

significantly (p ≤ 0.05) increased epically 

for the treatments supplemented with 

0.5% of Licorice. Similarly, Shahryar et 

al. (2018) found significant increase in 

both of Haugh unit and egg yolk color by 

adding licorice to laying hen diets. Also, 

the present results were partially concur 

with those reported  by Sedghi et al. 

(2010b) who obtained an improvement in  

egg shell thickness by adding licorice to 

laying hen diets , while the rest of egg 

quality characteristics were not 

significantly affected. Liu et al., (2013) 

indicated that flavonoids improve egg 

shell thickness via calcium metabolism 

regulated by their estrogen-like effects.  

Results in Table 4 cleared that the 

combination between stock densities and 

inclusion of licorice in hen’s diet had no 

significant effect on the egg quality traits. 

Hematological parameters 

Results presented in Table 5 showed that 

all hematological parameters were 

significantly (p ≤ 0.01) affected by hen’s 

density except both of WBCs count and 

Hb values. Where, increasing stocking 

density to 12 birds/m
2
 significantly 

decreased values of RBCs and PCV 

while, heterophils (H), lymphocytes (L) 

ratios, and heterophils / lymphocytes ratio 

(H/L ratio) significantly increased. Kang 

et al., (2016) explained that laying hens 

stocked at 10 birds/m
2
 showed 

significantly higher heterophils, H/L 

ratio, and serum corticosterone than in 

those stocked at 6–7 birds/m
2
. However, 

numerous of authors indicated that the 
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higher value of H/L ratio was an 

indication of poultry stress by increasing 

the density of the stock, moreover, 

increasing stocking density reduced 

locomotor activity which increases H/L 

ratio and oxidative stress. (Feddes et al., 

2002; Simitzis et al., 2012).  

Licorice powder supplementation 

significantly increased (p ≤ 0.01) RBCs, 

WBCs, Hb and PCV values comparing 

with control. The highest values of RBCs, 

WBCs, Hb and PCV were obtained with 

0.5% licorice. Conversely, 

supplementation licorice powder 

significantly decreased (p ≤ 0.01) 

lymphocytes (L), heterophils (H) and 

heterophils / lymphocytes ratio (H/L 

ratio). The positive changes that took 

place in the values of RBCs, WBCs, Hb 

and PCV in licorice treatments may be a 

reflection of the positive changes that 

have occurred in the productive 

performance of birds treated with licorice 

powder supplementation. These results 

are agree with those of Amen and 

Muhammad (2016) who recorded that the 

highest significant (p ≤ 0.05) value of 

RBCs, Hb and PCV were achieved by 

supplementing 1.25 g licorice extract/kg 

diet at 42 days of age. While addition of 

1.50 g licorice extract/kg diet had higher 

value (p ≤ 0.05) in WBCs at 42 days of 

age. Sedghi et al. (2010a) reported that 

licorice supplementation at 1 g /kg had 

increased the value of WBCs (p ≤ 0.05) 

over the control and had no effects on L, 

H, H/L ratio and red blood cells. Also, the 

H, L and H/L ratio were not affected by 

supplemented different levels of licorice 

in drinking water (Moradi et al., 2014).  

Interaction between stocking density and 

dietary licorice powder had highly 

significant (p ≤ 0.01) effect on all 

hematological parameters except for 

heterophils (H), lymphocytes (L) and 

heterophils / lymphocytes ratio (H/L 

ratio). However, inclusion of licorice 

powder in laying hen diets significantly 

increased the values of all previous 

parameters under all stocking densities 

comparing with licorice non 

supplemented diets under the same 

stocking densities. The highest values of 

RBCs, WBCs, Hb and PCV were 

recorded by dietary 0.5% licorice with 

stocking density of 9 birds /m
2
.On the 

other hand, the lowest values of the 

previous parameters were recorded for 

treatments without licorice addition under 

all stocking densities used in this study. 

Blood constituents 

The data of blood constituents revealed 

that there were no significant differences 

in most studied traits due to stocking 

density (Table 6). Meanwhile, values of 

globulin and phosphorus were 

significantly affected. However, stocking 

of 9 birds/m
2
 recorded the highest 

significant (p ≤ 0.01) value of globulin 

comparing with birds stocked at 6 and 12 

birds/m
2
. In this regard, it could be 

noticed that increasing stocking density 

had significantly decreased plasma 

phosphorus concentration. These results 

are harmony with those obtained by 

Mousa and Shoeib (2012) who referred 

that serum globulin value was 

significantly (p ≤ 0.05) decreased while, 

serum total protein, albumin, AST and 

ALT values were insignificantly affected 

by increasing stocking density from 10 

to12 or 14 birds / m
2
. The results of 

plasma calcium and phosphorus are 

partially coincided with results obtained 

by Gharib et al., (2005) who stated that 

increasing cage density significantly 

reduced serum calcium and phosphorus.  

It appears from the results of Table 6 that 

supplemental licorice powder 

significantly (p ≤ 0.01) increased plasma 
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globulin, Ca, P and TAC compared with 

non-supplemented diets. While, dietary 

licorice powder supplementation had 

insignificant effect on plasma total 

protein, albumin, ALT and AST 

concentrations which agree with Amaral 

et al., (2017) who suggested that there 

were no significant differences in ALT 

and AST concentrations due to addition 

of licorice, therefore, licorice has not any 

toxic or harmful effect in the animal. 

Rezaei et al., (2014) showed that in 

broiler dietary inclusion of 0.5% licorice 

extracts significantly increased serum 

globulin level which is responsible for 

increasing immune status. In addition, the 

improvement in plasma calcium in this 

study due to both of Glycyrrhzin and 

Glycyrrhetic acid (one of licorice 

compounds) which have steroid- like 

action, where it is known that steroid 

hormones are constructive (anabolic) 

hormones, which lead to calcium survival 

of the body and increase the basal 

metabolic rate (Sturkie, 2000). The 

results of plasma TAC in the present 

study smoothly correlate with Dogan et 

al. (2018a) who explained that total 

antioxidant capacity levels significant (p 

≤ 0.01) increased by dietary licorice root 

powder for laying hens. Moreover, Dogan 

et al. (2018b) showed that added different 

levels of licorice to the feed of laying 

quails had enhancement total TAS while, 

depression total oxidant status and 

oxidative stress index .  

The interaction between stocking density 

and dietary licorice powder had 

insignificantly effect on blood 

constituents except plasma globulin. The 

best values of plasma globulin were 

recorded by dietary 0.5% licorice at 

stocking densities of 9 and 12 birds /m
2
. 

 

 

Lipid profile 

As shown in Table (7) stocking density at 

9 birds/m
2
 had significantly (p ≤ 0.01) 

decreased total lipids comparing with 6 

and 12 birds /m
2
, whereas, the least 

concentrations of plasma cholesterol and 

LDL were recorded for stocking density 

of 6 birds /m
2
. On the other hand, 

stocking density had no significant effect 

on plasma HDL concentrations. El- 

Shafei et al. (2012) found that a 

significant increase in total lipids and 

cholesterol with increasing stocking 

density. While, insignificant differences 

were observed for HDL and LDL.  

Results in table (7) indicated that plasma 

concentrations of total lipids, cholesterol 

and LDL were significantly (p ≤ 0.01) 

decreased as a result of adding licorice 

powder, on the other hand, HDL 

concentration was significantly (p ≤ 0.01) 

increased in licorice treated groups. 

However, dietary supplementation of 

0.5% Licorice exhibited the lowest value 

of total lipids, cholesterol, and LDL 

concentrations and the highest value of 

HDL concentration. The reduction in 

lipid components may be attributed to 

saponin in licorice, which is capable of 

reducing the levels of LDL-associated 

carotenoids, inhibition the formation of 

lipid peroxides, and augmentation of the 

conversion of cholesterol to bile acids. 

Bile acids have many functions, including 

eliminating cholesterol from the body and 

emulsifying fat-soluble vitamins to enable 

their absorption.  Also, the roots of the 

plant contain both ascorbic acid and 

flavonoids that could have contributed to 

an increase in HDL cholesterol 

concentrations in treated hens. Ascorbic 

acid seems to affect the post 

transcriptional step of the expression of 

apolipoprotein A-I (major constituent 

protein of HDL) and seems to increase 
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the activity of lipoprotein lipase, which in 

turn appears to participate in the 

regulation of HDL metabolism. In 

agreement with our results, Sharifi et al. 

(2013) found a depression in serum 

cholesterol and LDL and an increasing in 

HDL levels by feeding broilers on diet 

containing 2mg / kg licorice. In another 

study, Sedghi et al. (2010b) found that the 

concentrations of cholesterol were 

decreased as dietary licorice extracts at 

different levels. Moreover, Naser et al. 

(2017) showed that licorice extracted 

supplemented in drinking water decreased 

LDL and total cholesterol (p ≤ 0.05) but 

increased the HDL/LDL ratio in serum of 

broiler chickens. This due to an increase 

in the concentration of flavonoids in 

licorice. Contrary to our results, Sedghi et 

al. (2010b) found that plasma HDL 

concentrations were not significantly 

affected by dietary licorice 

supplementation to broilers diet. 

The interaction between stocking density 

and dietary licorice powder had 

significantly (p ≤ 0.01) effect on plasma 

total lipids and LDL concentrations only. 

While, plasma concentrations of 

cholesterol and HDL were not 

significantly affected as shown in Table 

(7). There was a significant reduction in 

plasma total lipids and LDL due to 

feeding 0.5 % licorice under stocking 

density of 9 birds /m
2
. However, under 

each stocking density of 9 and 12 birds 

/m
2
 there were a significant reduction in 

plasma total lipids and plasma cholesterol 

levels for hens fed diet supplemented 

with licorice comparing with those fed 

licorice un supplemented diets. Generally, 

there were decreases in plasma 

cholesterol and increases in plasma HDL 

concentrations were recorded by feeding 

licorice supplemented diets under all 

stocking densities compared to un 

supplemented ones under the same 

stocking densities.     

Economic efficiency  

Data of economic efficiency are 

summarized in Table 8. It was deserved 

that all dietary licorice added groups 

under stocking densities of 9 and 12 

birds/m
2
 had higher net return (per hen) 

and economic efficiency over than 

licorice un supplemented groups at  the 

same stocking densities. However, 

stocking density of 9 birds/m
2
 with 0.5% 

added licorice exhibited the highest net 

return (per hen) and economic efficiency. 

While the lowest net return and economic 

efficiency values were recorded by hens 

fed diet without licorice with stocking 

density of 12 birds/m
2
. 

The results of the present study suggest 

that stocking density (9 birds /m
2
) used in 

this research with 0.5 dietary added 

licorice powder was efficient in 

improving productive performance as 

well as blood parameters and economic 

efficiency. To our knowledge there were 

no available literatures on the study of the 

interactions between laying hen stocking 

density and dietary licorice addition on 

productive and physiological traits as 

well as economic efficiency. 
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Table (1): Composition and calculated analysis of the experimental diets.  

Ingredients % 

Yellow corn 

Soybean meal (48%CP) 

Limestone 

Dicalcium phosphate 

Vit+Min Premix 

Nacl 

DL-methionine 

Total 

66.33 

24.2 

7.5 

1.32 

0.25 

0.25 

0.15 

100 

Calculated analysis,%  

ME, Kcal/ Kg 

C/P ratio 

Methionine,% 

Methionine+ Cystine,% 

Lysine% 

Calciun,% 

Phosphorous available,% 

2777 

163.6 

0.39 

0.67 

0.8 

3.1 

0.45 

Values (AOAC) analyzed  

Dry matter,%  

crude protein,% 

Ether extract,% 

Ash,% 

Nitrogen free extract,% 

90.73 

16.97 

2.45 

3.96 

6.37 

60.98 
Vit+Min mixture provide per kilogram of diet : vitamin A,12000IU; vitamin E,10IU; 

menadione, 3mg; Vit D3, 2200ICU;  riboflavin, 10mg; Ca pantothenate,10mg;  nicotinic acid, 

20mg; choline chloride, 500mg;vitamin B12, 10µg; vitamin B6, 1.5mg; vitaminB1, 2.2mg;folic 

acid, 1 mg; biotin, 50µg; Trace mineral (milligrams per Kilogram of diet): Mn, 55; Zn, 

50;Fe,30;Cu,10;Se,0.10;Anti-oxidant,3mg. 
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Table (2): Performance of Inshas laying hens as affected by stocking density, licorice 

supplementation and their interaction. 

a,b,c,d,e,f
 Means within a column within each main effects with different superscripts are 

significantly different (P≤0.05). * = (P≤0.05). ** = (P≤0.01). NS Not significant. SEM= 

Standard error of means. P value = Probability level.  

 

 

 

 

Traits 

 

 

Treatments 

Egg 

production 

(%) 

Egg 

number/hen 

(44-56) 

Egg 

weight 

(g) 

Egg mass 

(g/hen/day) 

Feed  

consumption 

(g/hen/day) 

Feed 

conversion 

ratio 

(g feed/g egg)  

Main effects:  

Stock density (S) (birds /m
2
) 

6 

9 

12 

SEM 

P value  

59.78
b
 

61.49
a
 

57.62
c
 

0.414 

** 

50.22
 b
 

51.65
a
 

48.23
c
 

3.447 

** 

51.12
a
 

50.76
a
 

50.50
b
 

0.017 

** 

31.01
a
 

30.90
a
 

29.07
b
 

0.493 

** 

119.38 

119.17 

119.26 

0.099 

N.S. 

3.97
b
 

3.79
c
 

4.19
a
 

0.067 

** 

Licorice (L) (%) 

0.0 (control) 

0.5 

1.0 

SEM 

P value 

54.58
c
 

62.77
a
 

61.53
b
 

0.395 

** 

45.86
b
 

52.73
a
 

51.51
a
 

3.915 

** 

50.46
c
 

51.16
a
 

51.04
b
 

0.023 

** 

27.46
b
 

32.11
a
 

31.59
a
 

0.422 

** 

119.34 

119.19 

119.29 

0.101 

N.S. 

4.39
a
 

3.74
b
 

3.81
b
 

0.058 

** 

Interaction effect 

S × L 

6 × 0.0 

6 × 0.5 

6  ×1.0 

9 × 0.0 

9 × 0.5  

9 × 1.0 

12 × 0.0 

12 × 0.5 

12 × 1.0  

SEM 

P value 

59.12
c
 

59.97
c
 

60.24
c
 

54.39
d
 

65.21
a
 

64.86
ab

 

50.24
e
 

63.13
b
 

59.48
c
 

0.624 

** 

50.28 

49.35 

50.91 

49.91 

55.17 

54.41 

42.26 

52.97 

45.70 

4.039 

N.S. 

50.17
f
 

51.24
c
 

51.94
a
 

50.26
f
 

52.04
a
 

49.99
g
 

50.76
d
 

50.64
e
 

51.47
b
 

0.038 

** 

29.53 

32.29 

31.20 

27.61 

32.82 

32.79 

25.23 

31.21 

30.77 

0.667 

N.S. 

119.63
a
 

119.43
ab

 

118.96
bc

 

119.26
abc

 

118.76
c
 

119.55
a
 

119.24
abc

 

119.33
ab

 

119.29
abc

 

0.157 

* 

4.35
b
 

3.72
d
 

3.84
dc

 

3.85
dc

 

3.66
d
 

3.66
d
 

4.05
c
 

4.78
a
 

3.94
dc

 

0.090 

** 
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Table (3): body weight and hatching traits of Inshas laying hens as affected by stocking 

density, licorice supplementation and their interaction. 

Traits 

Treatments 

Final body weight 

(g) 

Fertility 

(%) 

Hatchability 

(%) 

Main effects:  

Stock density (S) (birds /m
2
) 

6 

9 

12 

SEM 

P value 

1736.79
a
 

1712.56
b
 

1702.06
b
 

0.009 

* 

84.67
a
 

83.77
a
 

81.78
b
 

0.222 

** 

87.03
a
 

85.74
b
 

82.72
c
 

0.233 

** 

Licorice (L) (%) 

0.0 (control) 

0.5 

1.0 

SEM 

P value 

1730.94
a
 

1714.42
ab

 

1705.98
b
 

0.008 

** 

81.89
b
 

84.58
a
 

83.74
a
 

0.223 

* 

83.19
c
 

87.26
a
 

85.06
b
 

0.278 

** 

Interaction effect 

S × L 

6 × 0.0 

6 × 0.5 

6  ×1.0 

9 × 0.0 

9 × 0.5  

9 × 1.0 

12 × 0.0 

12 × 0.5 

12 × 1.0  

SEM 

P value 

1733.04
b
 

1794.63
a
 

1682.71
cd

 

1744.17
b
 

1671.00
d
 

1722.50
bc

 

1715.63
bcd

 

1677.63
d
 

1712.74
bcd

 

0.014 

** 

83.23 

85.23 

85.53 

82.00 

85.90 

85.07 

80.43 

82.60 

82.30 

0.085 

N.S. 

85.47 

88.27 

87.37 

82.77 

89.17 

85.30 

81.33 

84.33 

82.50 

0.904 

N.S. 
a,b,c,d

 Means within a column within each main effects with different superscripts are 

significantly different (P≤0.05). * = (P≤0.05). ** = (P≤0.01). NS Not significant. SEM= 

Standard error of means. P value = Probability level.  
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Table (4): Egg quality of Inshas laying hens as affected by stocking density, licorice 

supplementation and their interaction. 

Traits 

 

 

Treatments      

Egg 

shape 

index 

(%) 

Yolk 

weight 

(%) 

Albumen 

weight 

(%) 

Shell 

weight 

(%) 

Yolk 

index 

(%) 

Shell 

thickness 

(mm) 

Haugh 

unit 

Yolk 

color  

Main effects:  

Stock density (S) (birds /m
2
) 

6 

9 

12 

SEM 

P value 

77.75 

78.26 

77.43 

0.51 

N.S. 

34.37 

34.13 

33.82 

0.381 

N.S. 

52.29 

52.78 

52.70 

0.420 

N.S. 

13.34 

13.12 

13.48 

0.196 

N.S. 

37.91 

37.88 

37.40 

0.550 

N.S. 

38.80 

38.17 

37.92 

0.449 

N.S. 

74.33 

77.39 

74.73 

1.240 

N.S. 

7.77 

8.03 

7.97 

0.106 

N.S. 

Licorice (L) (%) 

0.0 (control) 

0.5 

1.0 

SEM 

P value 

78.25 

77.65 

77.54 

0.507 

N.S. 

34.20 

34.07 

34.05 

0.387 

N.S. 

52.40 

52.92 

52.69 

0.425 

N.S. 

13.29 

13.36 

13.30 

0.198 

N.S. 

37.45 

38.19 

37.55 

0.534

N.S. 

37.47
b
 

38.97
a
 

38.58
ab

 

0.447 

* 

73.55
b
 

77.66
a 

75.23
ab

 

1.213 

* 

7.68
b
 

8.05
a
 

8.03
a
 

0.103 

* 

Interaction effect 

S × L 

6 × 0.0 

6 × 0.5 

6  ×1.0 

9 × 0.0 

9 × 0.5  

9 × 1.0 

12 × 0.0 

12 × 0.5 

12 × 1.0  

SEM 

P value 

78.36 

77.54 

77.34 

78.88 

78.54 

77.36 

77.52 

76.86 

77.93 

0.854 

N.S. 

34.51 

34.14 

34.46 

34.25 

34.05 

34.10 

33.85 

34.03 

33.58 

0.653 

N.S. 

52.26 

52.68 

51.93 

52.52 

53.06 

52.65 

52.75 

51.97 

53.37 

0.714 

N.S. 

13.23 

13.18 

13.61 

13.23 

12.89 

13.25 

13.40 

14.00 

13.05 

0.339 

N.S. 

37.36 

38.95 

37.42 

36.68 

39.05 

37.91 

38.30 

36.56 

37.33 

0.894

N.S. 

37.25 

39.55 

39.60 

37.20 

39.50 

37.80 

37.95 

38.45 

37.35 

0.754 

N.S. 

74.09 

78.18 

70.72 

75.38 

78.00 

78.80 

71.19 

76.82 

76.17 

2.057 

N.S. 

7.80 

7.80 

7.70 

7.55 

8.10 

8.45 

7.70 

8.25 

7.95 

0.173 

N.S. 
a,b

 Means within a column within each main effects with different superscripts are significantly 

different (P≤0.05). * = (P≤0.05). NS Not significant. SEM= Standard error of means. P value = 

Probability level.  
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Table (5): Hematological parameters of Inshas laying hens as affected by stocking 

density, licorice supplementation and their interaction. 

Traits 

 

Treatments      

RBCs 

(10
6
/mm

3
) 

 

WBCs 

(10
3
/mm

3
) 

H 

% 

L 

% 

H/L 

 

Hb 

(g/dl) 

 

PCV 

(%) 

Main effects:  

Stock density (S) (birds /m
2
) 

6 

9 

12 

SEM 

P value 

2.16
a
 

2.19
a
 

1.99
b
 

0.276 

** 

6.05 

6.13 

6.01 

0.309 

N.S. 

29.00
c
 

33.89
b
 

36.33
a
 

3.31 

** 

59.22
c
 

63.72
b
 

65.22
a
 

1.743 

** 

0.489
c
 

0.531
b
 

0.555
a
 

0.041 

** 

10.07 

10.28 

9.93 

0.334 

N.S. 

36.48
a
 

36.64
a
 

34.44
b
 

1.582 

* 

Licorice (L) (%) 

0.0 (control) 

0.5 

1.0 

SEM 

P value 

1.77
b
 

2.33
a
 

2.24
a
 

0.049 

** 

4.94
b
 

6.74
a
 

6.51
a
 

0.177 

** 

37.44
a
 

30.56
b
 

31.22
b
 

3.282 

** 

64.33
a
 

61.83
b
 

62.00
b
 

2.743 

** 

0.580
a
 

0.493
b
 

0.501
b
 

0.031 

** 

9.04
c
 

11.01
a
 

10.22
b
 

0.230 

** 

29.84
b
 

39.27
a
 

38.46
a
 

0.887 

** 

Interaction effect 

S × L 

6 × 0.0 

6 × 0.5 

6  ×1.0 

9 × 0.0 

9 × 0.5  

9 × 1.0 

12 × 0.0 

12 × 0.5 

12 × 1.0  

SEM 

P value 

1.72
c
 

2.40
a
 

2.36
a
 

1.82
c
 

2.44
a
 

2.32
a
 

1.79
c
 

2.14
b
 

2.04
b
 

0.151 

** 

4.40
e
 

6.93
ab

 

6.83
ab

 

4.73
e
 

7.06
a
 

6.60
abc

 

5.70
d
 

6.23
bcd

 

6.10
cd

 

0.196 

** 

32.33 

27.33 

27.33 

39.33 

31.00 

31.33 

40.67 

33.33 

35.00 

4.541 

N.S. 

60.33 

59.00 

58.33 

66.00 

62.5 

62.67 

66.67 

64.00 

65.00 

3.058 

N.S. 

0.535 

0.463 

0.469 

0.596 

0.496 

0.500 

0.610 

0.541 

0.535 

0.050 

N.S. 

8.40
d
 

11.27
ab

 

10.53
bc

 

8.90
d
 

11.60
a
 

10.33
c
 

9.83
c
 

10.17
c
 

9.80
c
 

0.824 

** 

34.77
c
 

37.47
b
 

37.20
b
 

30.40
d
 

40.90
a
 

38.63
ab

 

24.37
e
 

39.43
ab

 

39.53
ab

 

0.691 

** 
a,b,c,d,e

 Means within a column within each main effects with different superscripts are 

significantly different (P≤0.05). * = (P≤0.05). ** = (P≤0.01). NS Not significant. SEM= 

Standard error of means. P value = Probability level. RBCs= red blood cells. WBCs= white 

blood cells. H= Heterophils. L= Lymphocytes. H/L= Heterophils: Lymphocytes. Hb= 

hemoglobin. PCV= packed cell volume.   
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Table (6): Blood constituents of Inshas laying hens as affected by stocking density, licorice 

supplementation and their interaction. 

Traits 

 

Treatments 

Total 

protein 

(g/dl) 

Albumin  

(g/dl) 

Globulin  

(g/dl) 

AST 

(U/L) 

ALT 

(U/L) 

Ca 

(mg/dl) 

P  

(mg/dl)    

TCA 

(mg/dl) 

Main effects:  

Stock density (S) (birds /m
2
) 

6 

9 

12 

SEM 

P value 

5.62 

5.66 

5.17 

0.295 

N.S. 

3.68 

3.46 

3.44 

0.156 

N.S. 

1.99
b
 

2.15
a
 

1.96
b
 

0.082 

** 

61.22 

61.22 

60.89 

0.856 

N.S. 

31.44 

32.78 

32.11 

1.014

N.S. 

14.64 

14.22 

14.03 

0.514 

N.S. 

7.03
a
 

6.97
b
 

6.48
b
 

0.255 

* 

1.06 

1.14 

1.08 

0.073 

N.S. 

Licorice (L) (%) 

0.0 (control) 

0.5 

1.0 

SEM 

P value 

5.41 

5.49 

5.66 

0.377 

N.S. 

3.56 

3.35 

3.67 

0.146 

N.S. 

1.91
b
 

2.14
a
 

1.99
ab

 

0.083 

** 

61.11 

61.56 

60.67 

0.850 

N.S. 

31.89 

32.11 

32.33 

1.044

N.S 

12.68
c
 

15.78
a
 

14.44
b
 

0.274 

** 

6.01
b
 

7.35
a
 

7.11
a
 

0.344 

** 

0.91
b
 

1.22
a
 

1.15
a
 

0.050 

** 

Interaction effect 

S × L 

6 × 0.0 

6 × 0.5 

6  ×1.0 

9 × 0.0 

9 × 0.5  

9 × 1.0 

12 × 0.0 

12 × 0.5 

12 × 1.0  

SEM 

P value 

5.85 

5.02 

5.98 

5.38 

6.00 

5.61 

5.00 

5.46 

5.05 

0.447 

N.S. 

3.83 

3.18 

3.88 

3.33 

3.63 

3.58 

3.30 

3.09 

3.20 

0.197 

N.S. 

2.02
ab

 

1.85
b
 

2.10
ab

 

2.05
ab

 

2.37
a
 

2.03
ab

 

1.70
b
 

2.37
a
 

1.85
b
 

0.070 

** 

61.00 

61.35 

61.37 

61.38 

62.33 

60.00 

61.06 

61.00 

60.67 

1.407 

N.S. 

30.33 

31.33 

32.673

2.33 

33.00 

33.00 

33.00 

32.00 

31.33 

1.90 

N.S. 

13.17 

15.33 

15.43 

12.70 

16.03 

13.93 

12.17 

15.99 

13.94 

0.333 

N.S. 

6.17 

7.23 

7.68 

6.25 

7.66 

6.99 

5.62 

7.16 

6.65 

0.277 

N.S. 

1.00 

1.17 

1.02 

0.89 

1.29 

1.25 

0.85 

1.21 

1.19 

0.091 

N.S. 
a,b,c

 Means within a column within each main effects with different superscripts are significantly 

different (P≤0.05). * = (P≤0.05). ** = (P≤0.01). NS Not significant. SEM= Standard error of means. P 

value = Probability level. AST= asparatate aminotransamenase. ALT = alanine aminotransamenase. 

Ca=Calcium. P = Phosphorus. TAC=total antioxidants capacity. 

  



Maysa,M.Hanafy
1
et al. 

32 
 

 

Table (7): lipid profile of Inshas laying hens as affected by stocking density, licorice 

supplementation and their interaction. 

Traits 

Treatments 

Total lipids 

(mg/dl) 

Cholesterol  

(mg/dl) 

LDL 

(mg/dl) 

HDL 

(mg/dl) 

Main effects:  

Stock density (S) (birds /m
2
) 

6 

9 

12 

SEM 

P value 

206.78
a
 

193.00
b
 

214.22
a
 

7.016 

** 

140.44
b
 

141.44
ab

 

153.11
a
 

11.267 

* 

41.05
b
 

45.92
ab

 

47.73
a
 

2.385 

** 

55.92 

55.96 

54.77 

2.24 

N.S 

Licorice (L) (%) 

0.0 (control) 

0.5 

1.0 

SEM 

P value 

225.11
a
 

186.78
c
 

202.11
b
 

5.573 

** 

187.11
a
 

119.11
b
 

128.78
b
 

4.447 

** 

52.03
a
 

38.69
c
 

43.99
b
 

1.897 

** 

49.54
b
 

61.12
a
 

55.98
a
 

1.733 

** 

Interaction effect 

S × L 

6 × 0.0 

6 × 0.5 

6  ×1.0 

9 × 0.0 

9 × 0.5  

9 × 1.0 

12 × 0.0 

12 × 0.5 

12 × 1.0  

SEM 

P value 

212.67
b
 

202.33
b
 

205.32
b
 

231.67
a
 

152.67
c
 

194.67
b
 

231.00
a
 

205.33
b
 

206.33
b
 

5.356 

** 

185.00 

124.33 

112.00 

185.33 

110.67 

128.33 

191.00 

122.33 

146.00 

6.148 

N.S. 

41.03
c
 

40.93
c
 

41.20
c
 

59.27
a
 

36.77
c
 

42.13
c
 

55.80
a
 

38.77
c
 

48.63
b
 

1.94 

** 

50.87 

57.17 

59.73 

48.87 

65.00 

54.00 

48.90 

61.20 

54.20 

2.894 

N.S. 
a,b,c

 Means within a column within each main effects with different superscripts are significantly 

different (P≤0.05). * = (P≤0.05). ** = (P≤0.01). NS Not significant. SEM= Standard error of 

means. P value = Probability level. HDL= High density lipoprotein. LDL= Low density 

lipoprotein. 
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Table (8): Economic efficiency of Inshas laying hens as affected by licorice supplementation, stocking density and their interaction.  

Traits 

Treatments 

6S × 

0.0L  

6S× 

0.5L 

 

6S× 

1.0L 

 

9S× 

0.0L 

9S× 

0.5L  

9S× 

1.0L  

12S × 

0.0L 

12S× 

0.5L 

12S 

×1.0L  

Average feed consumption Kg / 

hen during weeks of age  

Cost /kg feed L.E
1
. 

Total feed cost L.E
2
. 

Egg number/hen (44-56) 

Price of one eggs/hen L.E
3
. 

Total price of eggs /hen L.E. 

Net return / hen L.E
4
. 

Economic efficiency
5
. 

10.021 

 

6.40 

64.13 

50.28 

1.83 

92.01 

27.88 

0.43 

10.032 

 

6.57 

65.19 

49.35 

1.83 

90.31 

25.12 

0.39 

9.993 

 

6.73 

67.25 

50.91 

1.83 

93.17 

25.92 

0.39 

10.017 

 

6.40 

64.11 

49.91 

1.83 

91.34 

27.23 

0.42 

9.976 

 

6.57 

65.54 

55.17 

1.83 

100.96 

35.42 

0.54 

10.042 

 

6.73 

67.58 

54.41 

1.83 

99.57 

31.99 

0.47 

10.016 

 

6.40 

64.10 

42.26 

1.83 

77.34 

13.24 

0.21 

10.024 

 

6.57 

65.86 

52.97 

1.83 

96.94 

31.08 

0.47 

10.020 

 

6.73 

67.43 

45.70 

1.83 

83.63 

16.20 

0.24 

L = licorice supplementation. S = stocking density. L.E. = Egyptian pound. 

1-Price of one 1 kilogram of licorice = 33 LE. 2- According to local price of different ingredients available in Egypt at the experimental period. 

3- According to local price of egg at the experimental period. 4-Net return / hen = Total price of eggs /hen – Total feed cost. 5-Economic efficiency = 

Net return/total feed cost.  
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 الولخص العربى

بعض الصفات الفسيولوجية  وة الانتاجي الحالةهسحوق العرلوسوس على أضافة  تأثير الكثافة و

 للذجاجات البياضة 
 

هايسه هصطفى حنفى 
1
فؤاد أحوذ توفيك   ، 

1
بتسام السيذ ابراهين ، ا

1
اجهحوذ السيذ فر ،

2
  

 
1

 لغى بحىد حشبيت انذواصٍ، يؼهذ بحىد الاَخبس انحيىاًَ، يشكض انبحىد انضساػيت، وصاسة انضساػت
2

 َخبس انحيىاًَ، يشكض انبحىد انضساػيت، وصاسة انضساػتالالغى بحىد حغزيت انذواصٍ، يؼهذ بحىد 

 

حمهيم انخأريش انغهبي نضيبدة انكزبفت ببػبفت يغخىيبث يخخهفت يٍ يغحىق انؼشلغىط ذساعت بهذف صشيج هزة انأ

 الأداء الاَخبصً و انفغيىنىصً نذصبصبث اَشبص نؼهف انذصبصبث انبيبػت و حأريش هزِ انًؼبيلاث ػهً 

ورلاد يغخىيبث ( 12-9-6) حؼًُج رلاد يغخىيبث يٍ انكزبفت 3×  3ًج انذساعت نخضشبت ػبيهيت .حيذ حانبيبػت

 صت يٍ علانت اَشبص انًحهيتدصب 216%(.أصشيج هزِ انذساعت ػهً 1 - ,5 -يٍ يغحىق انؼشلغىط )طفش

يٍ يؼبيلاث وححخىي انًؼبيهت ػهي يكشسحيٍ وعكُج أرُبء فخشة انخضشبت  9أعبىع لغًج ػشىائيب إني  44ػًش

ويًكٍ حهخيض انُخبئش انًخحظم ػهيهب  يخش. 2× 2فً أػشبػ أسػيت راث أبؼبد أعبىع  56حخً ػًش  44ػًش 

 كًب يهً :

ؽبئش / و12وصذ أٌ صيبدة كزبفت انطيىس إنً 
2

انُغبت ؼُىي فً يؼظى انظفبث الاَخبصيت وكم يٍ أدي إنً أَخفبع ي 

ببنؼبفت إنً يمبيظ انذو انًذسوعت. فً حيٍ أدي خفغ كزبفت انطيىس انًئىيت نهخظىبت و انخفشيخ نهبيغ انًخظب 

ؽبئش/ و 9و  6إنً 
2

إنً حفبدي انخأريش انغهبً نهكزبفت انًشحفؼت. ػًىيب حى انحظىل ػهً أفؼم انُخبئش نهظفبث  

ؽبئش / و 9انغببمت ػُذ حغكيٍ انطيىس بكزبفت 
2
. 

انبيغ  بظشف انُظش ػٍ كزبفت انطيىس فمذ وصذ أٌ أػبفت انؼشلغىط أدي إنً اسَفبع يؼُىي فً كم يٍ اَخبس 

ىيم انغزائً . في حيٍ نى يخأرش يؼُىيب كًيت حبيؼت يغ حذود ححغٍ فً كفبءة انخببلاػبفت إنً ػذد ووصٌ و كخهت ان

َغب انخظىبت وانفمظ وطفبث انغزاء انًغخههك. ببلأػبفت إنً يبعبك فمذ أدي أػبفت انؼشلغىط إنً ححغٍ فً 

 ػًىيب حى .نذو انًذسوعتاببلاػبفت إنً يؼظى طفبث  نىٌ انظفبس ( -وحذاث هبف  -صىدة انبيؼت )عًك انمششة

 .نهؼهف % ػشلغىط ,5 حظىل ػهً أفؼم انُخبئش نهظفبث انغببمت ببػبفت نا

ًؼذل اَخبس نيغخىي الأػبفت نهؼشلغىط فمذ حى انحظىل ػهً أفؼم انُخبئش  يخؼهك ببنخذاخم بيٍ كزبفت انطيىس و فيًب

 9 يغخههك ببعخخذاو كزبفت ؽيىس بًؼذلو ألم غزاء  و انكفبءة الالخظبديت بيؼت وكفبءة ححىيم انغزاءنانبيغ ووصٌ ا

ؽبئش/ و
2

% ػشلغىط نهؼهف كًب حممج َفظ انًؼبيهت انغببمت أفؼم انميى نظفبث انذو و ألم حشكيض ,5يغ أػبفت  

  .LDL نهذهىٌ انكهيت و

 

 أػبفتيغ  2ؽبئش / و 9أػشبػ أسػيت بًؼذل فً  حغكيٍ دصبس اَشبص انًشبي حىػح هزِ انذساعت اٌ التوصية

 .ديتبلخظأ  كفبءة  و انحظىل ػهً أػهً ٍ طفبث الاَخبس يإنً ححغنهؼهف يؤدي  يغحىق انؼشلغىط % ,5


