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OCYSTS of different Eimeria species were isolated from 27 

isolated from 27 farms of Japanese quail which collected from 

which collected from Al-Dakahlia and Kafr El-Sheikh provinces, 

Egypt. Eimeria isolates were identified as E. bateri, E. uzura and E. 

tsunodai in addition to 12 isolates of an unidentified Eimeria species. 

Efficacy of coccidial prophylactic feed additives (salinomycin and 

diclazuril) and coccidial water medicaments (amprolium, ethopabate 

and toltrazuril) were studied in Japanese quails experimentally 

infected at fourteenth days old with 4.1×104 E. tsunodai sporulated 

oocysts. All groups which inoculated with E. tsunodai and received 

any one of the tested drugs had better clinical signs, mortality rate, 

lesion scores, oocyst output, sporulation percent, weight gain, feed 

consumption and FCR than the infected non treated group. Although 

all tested anticoccidials significantly improved the adverse effects of 

coccidia, yet there was no absolute superiority of any tested drug than 

the others. Generally we can say that water medicaments gave much 

better results in E. tsunodai infected quails than the feed additive 

anticoccidials.  

 

Keywods: Coccidia, Eimeria tsunodai, Quil, Salinomycin, Treatment. 

 

Breeding of Japanese quail (Coturnix japonica) excelled in aviculture due to 

increased consumption of exotic meats and eggs and has been considered as an 

alternative to chicken production (Berto et al., 2013). 

 

Japanese quails are susceptible to various diseases such as coccidiosis which 

regarded as a serious parasitic disease problem limiting quuail industry (Seok et al., 

2003).  

 

Coccidiosis affects economical parameters (weight gain, body weight, FCR) 

in addition it induce immune suppression and the increase mortality of other 

diseases. 

 

The aim of this work is to investigate different types of coccidia infected 

quail farms in Al-Dakahlia and Kafr El-Seikh provinces and to evaluate the 

efficacy of some anticoccidials such as salinomycine and diclazuril as preventive 

medicaments in ration and treatment drugs as toltrazuuril and amprolium plus 

ethopabate in water on cecal coccidiosis (E. tsunodai) in Japanese quails.  

 

O 
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Material and Methods 

Materials 

Experimental birds 

Two hundred and forty 1- day old Japanese quail chicks were purchased from 

local hatchery for experimental study. 

 

Ration: Starter and finisher rations free from antibiotics and anticoccidial drugs 

were used in the experimental study. 

Anticoccidial drugs : 

 Coccidiostac® (Salinomycin sodium 6%): UCCMA company, batch NO. 

49/B/2/2015. 

 Diclazuril 0.5%® (Diclazuril) : KEPRO B.V. company, batch NO. 

20141210. 

 AMERIL® (Amprolium HCL plus ethopabate) : Waki Pharma company, 

batch NO. 0060115. 

 DADCOX 2.5%® (Toltrazuril) : Intercova company, batch NO.151204. 

 

 Methods 

 Isolation and identification of coccidia from quail farms 

One hundred and eight samples were collected from Japanese quail farms 

from different localities in Al-Dakahlia and Kafr El-Sheikh provinces. 

Specimens from fecal contents and mucosa were taken from duodenum, 

jejunum, ileum and cecum. Samples were examined in direct smear (Urquhart, 

2003) and by floatation technique under light microscope (10x) (Duszynski and 

Wilber, 1997). Morphometric identification was done by using calibrated ocular 

micrometer according to Henddrix and Robinson (2006). 

 

Oocysts were prepared and concentrated according to Soulsby (1968). 

Oocysts were sporulated as described by Adefolabi and Chiejina (1987) and 

Harper and Penzorn (1999) and preserved as mentioned by Norton and Joyner 

(1968). 

 

Propagation of coccidial isolates 

One day-old Japanese quail chicks were reared in isolated sterilized wire 

floored rearing cages. Quails were fed autoclaved anticoccidials free ration and 

drink autoclaved water. They were inoculated intra crop by 4.1 x 10
4
 oocysts of 

E. tsunodai oocysts (field isolate).  

 

All quails were sacrificed on day 6 post infection (P.I). E. tsunodai oocysts 

were collected from cecal contents. Collected oocysts were sporulated and 

preserved as described by Norton and Joyner (1968) to be used for experimental 

infection. 

 

 Oocysts counting 

Oocysts were counted by using McMaster-chamber method according to 

Conway and Mckenzie (1991).  
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Lesion scores 

Severity of lesions was evaluated according to Johnson and Reid (1970). 

Range of lesion scores was between 0 and +4. 

 

Experimental design 

Two hundred and forty one-day old Japanese quails were used to evaluate the 

efficacy of four anticoccidials on E. tsunodai. Quails were randomly distributed 

in wire-floored rearing cages into eight groups that were sub divided at tenth 

days old into three replicates per group. Groups were treated as follow : 

Group (1): Negative control group (non-infected non-treated). 

Group (2): E. tsunodai positive control group. Quails were experimentally 

infected with 4.1×10
4
 sporulated oocysts of E. tsunodai at fourteenth days old 

without medication. 

Group (3): E. tsunodai infected salinomycin medicated group. Quails were 

experimentally infected with 4.1×10
4
 sporulated oocysts of E. tsunodai at 

fourteenth days old and fed ration containing salinomycin (Coccidiostac) 

(1kg/ton) (60 ppm) after thorough mixing 48 hours before inoculation till 21 

days post infection. 

Group (4):  Salinomycin control (non-infected salinomycin treated) group. 

Quails were fed on ration containing salinomycin (Coccidiostac) (1kg/ton) (60 

ppm) at twelfth day old  till the end of experiment.  

Group (5): E. tsunodai infected diclazuril medicated group. Quails were 

experimentally infected with 4.1×10
4
 sporulated oocysts of E. tsunodai on 

fourteenth day of age and fed ration containing diclazuril (Diclazuril 0.5%) (200 

gm/ton) after thorough mixing 48 hours before inoculation till 21 days post 

infection. 

Group (6): Diclazuril control (non-infected diclazuril treated) group. Quails fed 

ration containing diclazuril (200g/ton) on day 12 of age till the end of 

experiment. 

Group (7): E. tsunodai infected amprolium in addition to ethobapate treated 

group. Quails were experimentally infected with 4.1×10
4
 sporulated oocysts of 

E. tsunodai on fourteenth day old and treated with amprolium and ethopabate 

(AMERIL) 48 hours post infection (1ml/liter for 5 days). 

Group (8): E. tsunodai infected toltrazuril treated group. Quails were 

experimentally infected with 4.1×10
4
 sporulated oocysts of E. tsunodai on day 

14 of age and treated with toltrazuril (DADCOX 2.5%) 48 hours post infection 

(25 ppm) (1ml /litter) for two consecutive days. 

 

Clinical signs and mortalities of each group were recorded throughout the 

period of experiment. Daily collection of fresh droppings from each experimental 

group was done twice daily at fixed times. Emeria oocysts counting started from 

the 4
th
 day post infection till the end of 21 days post infection.  

 

On seventh day post infection, two quails from each replicate were randomly 

selected and sacrificed for examination of cecal lesions, lesion score and direct 
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wet smears on cecal mucosa to detect the developmental stages of Eimeria. 

Carcass was opened and examined for the previous mentioned parameters.  

 

Birds of each replicate were weighted individually on day 14 of age and 

thereafter on a weekly basis. Average feed intake, weight gain and FCR were 

calculated on a weekly basis. Statistical analysis 

  

Data were statistically analyzed by analysis of variance (ANOVA), using 

least significant difference (LSD) as described by Snedecor and Cochran (1981). 

 

Results 

 

Oocysts of different Eimeria species were isolated from 27 Japanese quail 

farms present in Al-Dakahlia and Kafr El-Sheikh provinces. Eimeria isolates were 

identified as intestinal coccidiosis (E. bateri, Fig. 1 and E. uzura, Fig. 2), cecal 

coccidiosis (E. tsunodai, Fig. 3) and an unidentified Eimeria species, Fig. 4. 

 

    
 

Fig. 1. shows E. bateri sporulated oocyst in saturated sugar solution (40x). 

 

       
 

Fig. 2. Shows E. uzura sporulated oocyst in saturated sugar solution (40x). 
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Fig. 3. Shows E. tsunodai sporulated oocyst in saturated sugar solution (40x). 

 

          
 

Fig. 4. Shows very small unidentified Eimeria sporulated oocyst in saturated sugar 

solution (40x). 

 

Clinical signs appeared at the 4
th

 day post experimental infection. During the 

whole experimental period, non-infected non-treated group (negative control), 

non-infected salinomycin treated group (salinomycin control) and non-infected 

diclazuril treated group (diclazuril control) were completely healthy without 

mortality, normal dropping, normal appetite and good (body weight, weight gain 

and FCR values). Good intestinal and fecal examination revealed that no 

accidental coccidial infection was occurred in such group. 

 

Infected non-treated group (positive control) was severely affected and 

showed the worst results with regard to clinical signs, mortality rate (Table 1), 

lesion score (Table 2), oocyst output (Table 3), weight gains (Table 4), FCR 

values (Table 5), body weights (Table 6) and sporulation percent (Table 7) in 

comparison with all infected and treated birds.  
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Symptoms were obvious in positive control group such as ruffled feather, 

depression, huddle together, decrease appetite, emaciated breast muscle, knife 

edged keel bone and bloody diarrhea. Severely enlarged two cecae with 

thickened mucosa, bloody cecal core and blooning were the most prominent 

lesions post E. tsunodai infection. 

 

Diclazuril treated group showed better results than that of salinomycin in 

regard to all tested parameters except that both groups were showed the same 

lesion score with lower oocyst output in salinomycin treated group.  
 

TABLE 1. Daily mortalities post E. tsunodai infection. 
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5th  0 3 1 0 1 0 0 2 

6th 0 1 2 0 2 0 2 1 

7th  0 2 1 0 0 0 1 0 

8th  0 1 1 0 0 0 0 0 

Total 0 7 5 0 3 0 3 3 

Percent 

(%) 
0 23.3 16.7 0 10 0 10 10 

 
TABLE 2. Lesion scores (0:3) post E. tsunodai infection. 
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5th  - +3 +1 - +1 - - +1 

6th  - +3 +2 - +2 - +1 +1 

7th  0 +3 +2 0 +2 0 +1 +2 

8th  - +2 +2 - - - - - 

Two birds from each replicate sacrificed on 7th day post infection for detection of lesion score. 

(-): No mortality.  

Score 0: No gross lesion, normal contents.  
Score +1:  Few scattered petechiae seen on the surface of the mucosa with little change in the color of 

the cecal wall or contents.  

Score +2: Presence of more blood and lesions, slight thickening of the cecal wall.  
Score +3: Sever bleeding, clotted blood and bloody dropping may occur.  

Score +4: Sever hemorrhage, expanded purplish ceca containing large clumps of clotted blood and 

whitish masses. 
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TABLE 3. Daily oocyst output post E. tsunodai infection. 

 

Day 

post 

infection 

Daily oocyst output 

Positive 

control 

Infected 

salinomycine 

treated 

Infected 

diclazuril 

treated 

Infected 

amprolium+ 

ethopabate 

treated 

Infected 

toltrazuril 

treated 

 

4th 0 0 0 0 0 

5th 1047.7±28.434ª 553.2±74.5ᵇ 653.2±33.8ᵇ 237.6±48.5ᶜ 344±29.5ᶜ 

6th 1226±41.6ª 612.8±16.2ᵇ 748±74.5ᵇ 279.8±43.4ᶜ 390.3±89.9ᶜ 

7th 678.8±23.3ª 410.8±51.3ᵇ 434.1±45.2ᵇ 178±28.9ᶜ 246.7±47.8ᶜ 

8th 476.3±25.4ª 202.7±2.8ᵇ 204.7±3.03ᵇ 110.1±6.3ᶜ 170±16.9ᵇ 

9th 245.6±25.9ª 95.8±4.3ᵇ 96.1±7.2ᵇ 62.8±3.6ᵇ 80.3±3.6ᵇ 

10th 115.4±26.6ª 71±5.9ᵇ 74±5.4ᵇ 47.5±3.6ᶜ 63.2±4.5ᵇ 

11th 93.7±3.4ª 43±3.9ᵇ 44.8±4.2ᵇ 25.7±2.8ᶜ 37.2±2.3ᵇ 

12th 71.9±3.5ª 29.5±2.8ᵇ 30.7±2.9ᵇ 19.8±2.5ᶜ 27.4±2.1ᵇᶜ 

13th 50±0.6ª 21.7±1.7ᵇᶜ 22.8±2.2ᵇ 13.6±2.3ᵈ 16±2.1ᶜᵈ 

14th 26.5±1.7ª 12.8±1.3ᵇ 14.3±1.3ᵇ 7.9±1.2ᶜ 8.6±0.9ᶜ 

15th 12.6±0.8ª 5.2±6.1ᵇᶜ 5.8±0.5ᵇ 1.7±0.5ᵈ 3.6±0.5ᶜᵈ 

16th 3.8±0.9ª 1.3±0.4ᵇ 1.9±0.5ᵇ 0.9±0.1ᵇ 1.1±0.4ᵇ 

17th 1.2±0.1ª 0.6±0.1ᵇᶜ 0.7±0.1ᵇ 0.2±0.03ᵈ 0.4±0.1ᶜᵈ 

18th 0.8±0.0ª 0.1±0.03ᵇ 0.2±0.03ᵇ 0.1±0.03ᵇ 0.1±0.03ᵇ 

19th 0.5±0.6ª 0.3±0.1ᵇ 0.2±0.1ᵇᶜ 0.1±0.1ᶜ 0.1±0.1ᶜ 

20th 0.4±0.03ª 0.1±0.1ᵇ 0.2±0.03ᵇ 0.1±0.00ᵇ 0.1±0.0ᵇ 

21st 0.3±0.03ª 0.2±0.1ªᵇ 0.2±0.1ªᵇ 0.1±0.1ᵇ 0.2±0.03ªᵇ 

Means: Mean of 3 replicates (10 birds / replicate)   

(Mean ± std. error) x 1000      

ª ᵇ ᶜ ᵈ ᵉ = Means in the same column with different superscripts are significantly different at P ≤ 0.05. 

 
TABLE 4. Weekly weight gain (gm) post E. tsunodai infection. 

 

Treatments 
Weekly weight gain (gm) 

1st Week 2nd Week 3rd Week 

Negative control 32.07±2.61ᵇ 49.50±2.08 ªᵇ 69.67±0.20 ª 

Positive control 14.17±2.09 ᵉ 32.80±2.53 ᵉ 49.77±0.55 ᶜ 

Infected salinomycine treated 18.46±1.99 ᵈᵉ 34.67±2.98 ᵈᵉ 52.40±2.54 ᶜ 

Salinomycine control 32.69±2.21ᵇ 51.20±0.12 ªᵇ 72.30±0.20 ª 

Infected diclazuril treated 22.97±0.60 ᶜᵈ 34.87±2.63 ᵈᵉ 60.03±0.12 ᵇ 

Diclazuril control 39.48±1.40 ª 53.60±0.06 ª 73.50±1.44 ª 

Infectedamprolium+ethopabate treated 31.33±1.41ᵇ 46.17±2.45 ᵇᶜ 62.83±1.88 ᵇ 

Infected toltrazuril treated group 25.83±3.09 ᵇᶜ 39.70±3.07 ᶜᵈ 61.77±2.92 ᵇ 

Means: Mean of 3 replicates (10 birds / replicate).  
ª ᵇ ᶜ ᵈ ᵉ = Means in the same column with different superscripts are significantly different at P ≤ 0.05. 
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TABLE 5. Weekly FCR post E. tsunodai infection. 

 

Treatments 
Weekly FCR 

1st Week 2nd Week 3rd Week 

Negative control 1.51±0.20 ᵇᶜ 2.42±0.20 ᶜ 2.15±0.09 ᶜᵈ 

 Positive control 2.51±0.25 ª 3.33±0.20 ª 2.67±0.12 ª 

 Infected salinomycine treated 1.96±0.28 ªᵇ 3.18±0.10 ªᵇ 2.49±0.15 ªᵇ 

 Salinomycine control 1.49±0.10 ᵇᶜ 2.33±0.12 ᶜ 1.99±0.03 ᵈ 

 Infected diclazuril treated 1.79±0.17 ᵇᶜ 2.69±0.24 ᶜ 2.45±0.12 ªᵇᶜ 

 Diclazuril control 1.24±0.22 ᶜ 2.24±0.06 ᶜ 1.89±0.11 ᵈ 

Infected amprolium + ethopabate 

treated 

1.53±0.12 ᵇᶜ 2.59±0.24 ᶜ 2.34±0.14 ᵇᶜ 

 Infected toltrazuril treated group 1.74±0.17 ᵇᶜ 2.64±0.25 ᵇᶜ 2.44±0.01 ªᵇᶜ 

Means: Mean of 3 replicates (10 birds / replicate).     

ª ᵇ ᶜ ᵈ = Means in the same column with different superscripts are significantly different at P ≤ 0.05. 
 

TABLE 6. Weekly body weights (gm) pre and post E. tsunodai infection: 

 

Treatments 

Weekly body weights (gm) 

14th day of age 

(day of 

infection) 

1st  Week 2nd  Week 3rd Week 

Negative control 66.61±0.05 ª 98.68±2.66 ª 148.18±0.61 ªᵇ 217.95±0.78 ªᵇ 

Positive control 57.78±0.59 ᵇ 71.95±2.09 ᵈ 104.75±4.03 ᶠ 154.52±3.85 ᶢ 

Infected salinomycine treated 62.18±1.75 ªᵇ 80.64±1.97 ᶜ 115.31±3.26 ᵉ 167.71±1.78 ᶠ 

Salinomycine control 57.41±0.22 ᵇ 90.11±1.99 ᵇ 141.31±1.88 ᵇᶜ 213.61±1.99 ᵇ 

Infected diclazuril treated 60.84±0.45 ᵇ 83.80±0.99 ᶜ 118.67±2.07 ᵈᵉ 178.70±2.06 ᵉ 

Diclazuril control 58.10±0.17 ᵇ 97.58±1.23 ª 151.18±1.28 ª 224.68±2.73 ª 

Infected 

amprolium+ethopabate treated 
59.97±0.69 ᵇ 91.30±1.30 ᵇ 137.47±3.64 ᶜ 200.30±2.90 ᶜ 

Infected toltrazuril treated 

group 
59.28±0.28 ᵇ 85.11±2.74 ᵇᶜ 124.81±4.21 ᵈ 186.58±2.17 ᵈ 

Means: Mean of 3 replicates (10 birds / replicate) 

 ª ᵇ ᶜ ᵈ ᵉ ᶠ ᶢ = Means in the same column with different superscripts are significantly different at P ≤ 0.05. 
 

 

TABLE 7. Effect of different anticoccidial drugs on sporulation of E. tsunodai oocysts. 

 

GROUP SPORULATION % 

Positive control 80% 

Infected salinomycine treated 60% 

Infected diclazuril treated 50% 

Infected amprolium+ethopabate treated 50% 

Infected toltrazuril treated group 65% 
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Amprolium and ethopabate showed much better results than toltrazuril in all 

tested parameters except the mortality rate was the same.  

 

Coccidial water treatments were found to be more effective than prophylactic 

feed additives in almost all tested parameters. Mortality rate was similar in 

amprolium plus ethpabate, toltrrazuril and diclazuril treated groups. Toltrazuril 

had the lowest effect on sporulation of oocysts.  

 

Discussion 

 

Japanese quails are susceptible to various diseases such as coccidiosis which 

considered as a serious parasitic disease problem limiting quail industry (Seok et al., 

2003).  

 

E. tsunodai (cecal coccidiosis) was found to be more pathogenic than E. 

bateri and E. uzura (intestinal coccidiosis) (Tsutsumi and Tsunoda, 1972).      

 

Results of experimental infection with cecal coccidiosis (E. Tsunodai) 

revealed that the clinical symptoms and mortalities were lower in quails treated 

with diclazuril in comparison with salinomycin treated quails and this was in 

agreement with El-Gaos (2014) in chickens. 

 

With regard to lesion score, our results showed that using either diclazuril or 

salinomycin reduced lesion score as compared with positive control group.  This 

was consistent with Gerhold et al. (2011) in Bob white quails. 

 

Using either salinomycin or diclazuril in our study decreased the mean 

oocysts count compared with the positive control group. Such results were in 

agreement with the findings of Hamad (2011) in chickens. Unlike El-Gaos 

(2014) who found that diclazuril decreased oocyst shedding more than 

salinomycin in chickens, our results showed that salinomycin caused decrease in 

oocyst shedding more than diclazuril. This difference might be attributed to the 

difference of Eimeria species, management system, environment and drug 

resistance (Umar et al., 2014). 

 

Diclazuril treated birds had higher weight gain when compared with 

salinomycin treated ones and this was agreed with Hamad (2011) in chickens. 

 

In our study, FCR and mean body weights were better in diclazuril treated 

quails in comparison with infected non treated quails and salinomycin treated 

ones. This was similar to Kheirabadi et al. (2008) in chickens. 

 

In our work diclazuril was found to be highly effective in suppression of 

sporulation percent than salinomycin. This agreed with Verheyen et al. (1989) 

who concluded that diclazuril resulting in the formation of abnormal thickened, 
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incomplete oocyst wall and necrosis of the zygote which inhibit oocyst 

sporulation percent. 

 

We found that quails treated with amprolium in addition to ethobapate 

showed milder clinical signs than toltrazuril treated ones and this agreed with the 

findings of El-Gaos (2014) who reported that amprolium 20% treated chickens 

showed milder clinical signs compared with toltrazuril treated ones. 

 

Our results revealed that amprolium plus ethobapate treated quails showed no 

mortality. Similarly, Hameed et al. (2012) found that amprolium lowered 

motalities compared with sulphadimidine sodium in Japanese quails. Toltrazuril 

treated group had better survival rates and lower mortalities comparing with 

positive control group. Similar results also were reported by Alassas (2010) in 

chickens. 

 

We found that lesion score was significantly severe in positive control group 

compared with both amprolium and ethopabate treated group or toltrazuril 

treated group. This was consistent with Saied (2010) in chickens.  

 

 Both amprolium and ethopabate and toltrazuril treated quails showed oocyst 

output lower than that of positive control group. Amprolium and ethopabate 

treated group shed oocyst lower than toltrazuril treated one and this agreed with 

El-Gaos (2014) in chickens. 

 

Our study revealed that amprolium plus ethopabate treated quails had weight 

gain higher than that of toltrazuril (2.5%) treated ones. This was in agreement 

with El-Gaos (2014) in chickens. On the other hand, Saied (2010) found that 

toltrazuril 2.5% treated chickens had weight gain higher than that of amprolium 

20% treated ones. Ruff et al. (1987) reported that amprolium was not effective 

for the control of coccidiosis in bob white quails as evaluated by body weight 

gains and in Japanese quail he found that amprolium was ineffective for control 

of coccidiosis. This controversal result might be attributed to the differences in 

the challenged Eimeria species, host species or drug resistance.  

 

FCR of amprolium in addition to ethopabate treated group were better than 

that of infected non treated group. Similarly, Hameed et al. (2012) found that 

amprolium treated Japanese quail group had better FCR values in comparison 

with that of sulphadimidine sodium treated one. FCR of toltrazuril (2.5%) treated 

group were better than that of positive control group. This was in agreement with 

results obtained by Nawwar (2007) in chickens. 

 

In our study, body weights of amprolium and ethopabate treated group was 

higher than that of toltrazuril (2.5%) treated one. This agreed with El-Gaos 

(2014) in chickens. 

 

Our results showed that amprolium and ethopabate lowered sporulation 
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percent of E. tsunodai oocysts in comparison with positive control group. This 

was similar to that found by Shakshouk (1984) in chickens. Toltrazuril (2.5%) 

treated group showed lower sporulation percent compared with positive control 

group and this agreed with Sokol et al. (2014) who found that toltrazuril caused a 

reduction in the percent of sporulated E. tsunodai oocysts in Japanese quails 

compared with positive control group. 

 

Comparing the efficacy of curative drinking water anticoccidials (amprolium, 

ethopabate and toltrazuril) and prophylactic feed additive ones (salinomycin and 

diclazuril), it was clear from our results that effects of curative drinking water 

medicaments had the preference in relation to most of previous measured 

parameters.  
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كفاءة بعض هضادات الكوكسيديا ضد الكوكسيديا الاعوريه )ايويريا 

‏السواى الياباًي‏تسوًوداي( الوجرعه هعوليا  في طائر

 

 محمد علاء الديي الورسي، كاهل ابراهين ابوالعزم وسٌاء سلاهة عوض

‏ٔالاراَة ‏ايزاض‏انطيٕر ‏انثيطزي‏–‏لسى ‏انطة ‏‏–‏كهيح ‏انًُصٕرج ‏–خايؼح

 يصز.

   

يشرػح‏سًاٌ‏ياتاَي‏تًحافظري‏‏27إَاع‏يخرهفح‏يٍ‏طفيم‏الايًيزيا‏يٍ‏‏ذى‏ػشل

انذلٓهيّ‏ٔكفز‏انشيخ‏تًصز.‏ٔلذ‏ذى‏ذصُيف‏الإَاع‏انًؼشٔنّ‏يٍ‏الايًيزيا‏كانراني:‏

يٍ‏َٕع‏نى‏‏ػشنح‏21ايًيزيا‏تاذزي‏ٔ‏ايًيزيا‏أسٔرا‏ٔايًيزيا‏ذسَٕٕداي‏اني‏خاَة‏

يرى‏انرؼزف‏ػهيّ.‏‏ذى‏دراسح‏يذي‏كفاءج‏انسانيُٕيايسٍ‏ٔ‏انذايكلاسٔريم‏كاضافاخ‏

‏الايثٕتاتيد‏ ‏يغ ‏الايثزٔنيٕو ‏يادج ‏كذنك ‏انكٕكسيذيا, ‏نًزص ‏ٔلائيح ػهف

‏ذدزيؼّ‏ ‏ذى ‏ياتاَي ‏سًاٌ ‏في ‏انشزب ‏ياء ‏في ‏نهكٕكسيذيا ‏كؼلاج ٔانرٕنرزاسٔريم

‏ ‏ب ˟١٫2يؼًهيا
١
‏نطف‏2١ ‏يردزثًّ ‏اظٓزخ‏حٕيصهّ ‏ٔلذ ‏ذسَٕٕداي. ‏ايًيزيا يم

‏يٍ‏ ‏تاي ‏ٔانًؼاندح ‏ذسَٕٕداي ‏ايًيزيا ‏تطفيم ‏انًؼذاِ ‏انًدًٕػاخ ‏كم ‏اٌ انُرائح

‏)يؼذاِ‏ ‏الايداتيّ ‏انضاتطح ‏انًدًٕػّ ‏يٍ ‏افضم ‏َرائح ‏اػطد ‏انًخرثزج الادٔيّ

ٔغيز‏يؼاندح(‏فيًا‏يرؼهك‏تالاػزاض‏انظاْزيّ‏نهًزض‏ٔ‏َسثح‏انُفٕق‏ٔ‏انرغيزاخ‏

‏ ‏انردزثى‏انرشزيحيّ ‏َٔسثح ‏انثزاس ‏في ‏انُاذدح ‏انحٕيصلاخ ‏ٔػذد ‏الاػٕريٍ في

ٔيؼذل‏انشيادج‏في‏انٕسٌ‏انحي‏ٔيؼذل‏الاكم‏ٔيؼذل‏انرحٕيم‏انغذائي.‏ٔػهي‏انزغى‏

يٍ‏اٌ‏كم‏يضاداخ‏انكٕكسيذيا‏انًخرثزج‏ادخ‏اني‏ذمهيم‏الاثار‏انسهثيّ‏نهكٕكسيذيا،‏

لاخز.‏ٔيٍ‏يدًم‏انُرائح‏يًكٍ‏الا‏اَّ‏لا‏يٕخذ‏ذفٕق‏يطهك‏لاي‏يٍ‏الادٔيّ‏ػهي‏ا

‏الادٔيّ‏ ‏يٍ ‏افضم ‏َرائح ‏اػطد ‏انشزب ‏ياء ‏في ‏انًسرخذيّ ‏الادٔيّ ‏تاٌ انمٕل

‏انًسرخذيّ‏كاضافاخ‏اػلاف.


