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Abstract 

Thirty mastitic milk samples were collected from she camels for the isolation and identification 

of bacteria causing mastitis and to determine their antibiogram against certain antibiotics. 

Bacteriological examination of mastitic milk samples revealed 18 single isolates (60%)  and 12  

mixed isolates (40%). Gentamicin was found to be the highest effective drug against the isolated 

bacteria than other used drugs. A total of 25 she camels (15 healthy and 10 mastitic) were 

divided into 5 equal groups receiving gentamicin alone and/or in combination with  

isoflupredone acetate. Blood and milk samples were taken from all she camels at 1
st
, 7

th
 and 15

th
 

days post treatment for haematological and biochemical analysis. The results revealed a 

significant decrease in RBCs count, Hb, PCV%, serum total protein, albumin, globulin, Ca, Ph, 

Na levels in healthy she camels received gentamicin. While, isoflupredone acetate induced 

significant increase of WBCs count, AST, ALT, ALP, Ca, Ph, K levels in healthy she camels. 

Mastitis in she camels lead to significant decrease in RBCs count, Hb, PCV%, albumin, A/G 

ratio, Ca, Ph, Na, zinc, iron levels and milk production beside no statically difference in K and 

copper, WBCs, total protein, globulin, AST, ALT and ALP. Hematological and biochemical 

parameters alterations were returned to nearly normal levels on 10
th

 day post treatment. It could 

be concluded that gentamicin and isoflupredone acetate had better results in reducing clinical 

signs of mastitis and improve adverse effects in she camels. 
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Introduction 

Camels are most capable animal in utilizing 

marginal areas and in survival and production 

under harsh environment [1]. Camels are a 

good source of meat, milk, wool and hair [2]. 

Milk is synthesized in mammary gland [3]. 

Mastitis affects all domestic animals [4]. It has 

different causes and intensity degrees [5]. 

Udder infections originate from 

lymphatogenous or cutaneous routes [6]. It is 

caused by single or mixed infection [7]. It is 

infrequent in animals due to hand milking [8]. 

Gentamicin is an aminoglycoside antibiotic 

acting by inhibiting bacterial protein synthesis 

[9]. It has good efficacy in treating drug 

resistant G–ve bacteria [10]. Anti-

inflammatory drugs are widely used in 

veterinary practice to provide symptomatic 

relief of acute and chronic inflammatory 

conditions [11].  

Isoflupredone acetate is a synthetic 

corticosteroid anti-inflammatory used in 

Veterinary Medicine. It is used as supportive 

treatment with antibiotics [12]. Combination 

of isoflupredone acetate with antibiotics has 

been approved by FDA [13]. No antagonistic 

interactions occurred between antimicrobial 

and anti-inflammatory activities [14]. 

The present study aimed to isolate and 

identify bacterial agents causing mastitis in 

she camel together with an antibiogram for the 

isolated strains, to evaluate the effect of 

mastitis on hemato-biochemical parameters in 

she camels. 

Material and Methods 

Drugs 

Gentamicin (Garamycin
®
), Memphis Co. 

intramuscular injection. Each ml of solution 
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contains 40-mg Gentamicin sulfate. 

Isoflupredone acetate (Predef 2x
®
) a sterile 

injectable solution from Upjohn Co, 

Kalamazoo, U.S.A available as 50 ml vials. 

Animals and Experimental design 

A total of 25 dairy she camels of 5-7 years 

old (15 healthy and 10 mastitic) from different 

localities in Sharkia Province were divided 

into 5 equal groups (Gp). Gp. (1) healthy she 

camels (control) Gp. (2) healthy she camels 

received 5 mg gentamicin /kg bwt. daily by 

I/M route for 4 days, Gp (3) healthy she 

camels received 0.2mg isoflupredone 

acetate/kg/B.wt daily by I/M route for 4 days, 

Gp. (4) mastitic she camels treated by 

gentamicin in the same doses and period, Gp. 

(5) mastitic she camels treated with 

gentamicin  plus isoflupredone acetate in same 

dose, route and period. 

Milk samples and Bacteriological examination  

Milk samples were taken from affected 

quarter in sterile bottles for bacteriological 

and chemical examination. Udder was washed 

with running water and dried with clean towel. 

Teats orifices were disinfected by 70% ethyl 

alcohol, after that few squirts of milk were 

discarded then milk sample from each infected 

quarter were collected. Milk samples were 

activated by incubation for 12h at 37oC then 

centrifuged at 3000 rpm for 30min. A loopful 

of sediment from each sample was streaked on 

surface of nutrient agar, MacConkey agar and 

blood agar containing 7.5% defibrinated sheep 

blood. All plates were observed after 

incubation for 24 h. at 37oC and any growth 

was recorded. Biochemical tests of isolated 

strains were performed [15]. 

Antibacterial sensitivity tests   

All isolated bacteria were used to check their 

susceptibility for gentamicin (10ug), cefotaxime 

(75ug), enrofloxacin (10ug), flumoquine (30ug), 

chloramphenicol (30ug), and oxytetracycline 

(30ug) [16]. 

Blood samples  

Two blood samples were collected from all 

she camels at 1
st
, 7

th
 and 15

th
 day post 

treatment, 1
st
 sample was taken in a tube 

containing EDTA for studying blood picture 

[17]  and 2
nd

 sample was taken to obtain clear 

serum for estimation of total protein [18] 

albumin [19], transaminases (AST-ALT) [20] 

and ALP [21]. Serum and milk calcium were 

determined [22], sodium and potassium were 

measured using flame photometer [23] 

inorganic phosphorus [24], copper[25], iron 

[26], zinc [27].  

Milk yield per day 

Daily milk yield from healthy and mastitic 

she camels were collected before and at 1, 7 

and 15 days post treatment.   

Statistical analysis  

The obtained data were analyzed by T test 

[28]. 

Results and Discussion 

Mastitis is a serious inflammatory disease; 

its main clinical signs are depression, 

anorexia, fever, hotness beside pain of 

affected udder, swelling, firmness of infected 

quarters and clots in milk and in some cases 

milk become viscous. The same clinical signs 

were previously observed in mastitic she 

camels [29]. 

The etiological agents for mastitis in our 

study were single isolates (18) 60% (S. aureus 

(6) 20%, Corynebacterium spp. (3) 10%, E. 

coli (6) 20% and Streptococcus spp. (3)10%), 

mixed isolates (12) 40% (Corynebacterium 

spp + Streptococcus spp (3) 10%, 

Streptococcus spp + S. aureus (3) 10% S. 

aureus + E. coli (6) 20%) (Table 1). Identified 

bacteria isolated from mastitic milk samples 

were not re-isolated at 7
th

 day post treatment. 

This result was similar to these reported by 

Obied et al. [30] in mastitic she camel. Tibary 

et al. [31] isolate Streptococcus spp. and E. 

coli from she camel mastitic milk and Bakeer  

et al. [32] isolate S. aureus from mastitic she 

camel.  
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Table 1: Main bacterial isolates from mastitic milk causing mastitis in she camels (N=10) 

 

No. of 

 she camels 

Type of 

isolates 
No % Isolates 

No % Re-isolation at 7
th  

day 

post treatment 

 

 

 

30 

 

Single 

isolate 

 

 

18 

 

 

60 

S. aureus 6 20 – ve 

Corynebacterium spp. 3 10 – ve 

E. coli 6 20 – ve 

Streptococcus spp. 3 10 – ve 

 

Mixed 

isolate 

 

12 

 

40 

Streptococcus + 

Corynebacterium 

3 10 – ve 

Streptococcus + S. aureus 3 10 – ve 

S. aureus + E. coli 6 20 – ve 

 

The most effective antibiotic on isolated 

bacteria was gentamicin (Table 2). This result 

was similar with Abdel-Khalek and El -

Sherbini [33].  They conducted that 

gentamicin had high effect on E. coli, S. 

aureus, Corynebacterium spp. and 

Streptococcus spp. Moreover Al-Juboori et al. 

[34] reported that, Streptococcus spp. isolated 

from mastitic milk of she camels was sensitive 

to gentamicin. 

Mastitic she camels treated with 

gentamicin alone or plus Isoflupredone acetate 

revealed cure rate was of 100 % at 5 and 3 

days post treatment respectively (Table 3). 

These results agreed with EL- Sheikh [35]. 

Treatment of mastitis in she camels with 

gentamicin plus isoflupredone acetate is one 

of most important potent treatment due to anti-

inflammatory, anti-shock, anti-allergic and 

antitoxic activities of isoflupredone acetate as 

corticosteroid drug [36]. 

The obtained results revealed significant 

decrease in RBCs count, Hb, PCV% and 

significant increase in WBCs count in healthy 

she camels receiving gentamicin, 

isoflupredone acetate or mastitic one (Table 

4). Same results were previously recorded by 

Priuska and Schacht [37] they recorded that 

gentamicin chelates with iron and interfere 

with hemoglobin biosynthesis and formation 

of RBCs. These results are comparable with 

the results obtained by Naeshiro et al. [38]. 

They stated that gentamicin induces anemia 

due to deficiency of erythropoietin post 

kidney injury by gentamicin, site of 

erythropoietin production. Same 

haematological changes were previously 

recorded [39] in healthy sheep receiving 

Isoflupredone acetate. Anti-inflammatory 

drugs induce deleterious effect on bone 

marrow and changes in hemogram [40]. The 

same results were recorded in mastitic she 

camel [41]. Change in blood picture in 

mastitic animals may be due to inflammatory 

reactions [42], damage of erythrocyte by 

bacterial toxin [43].  

 

Table 2: Sensitivity tests of isolated organisms against different antimicrobial agent 

 

Antibiotic disc 
Disc 

 conc. 

Bacterial isolates 

S. aureus E. coli Corynebacterium Streptococcus 

Gentamicin  10ug ++++ +++ +++ +++ 

Cefotaxime 75ug +++ +++ ++ ++ 

Enrofloxacin 10ug ++ + ++ ++ 

Flumequine 30ug ++ ++ ++ ++ 

Chloramphenicol 30ug + - + - 

Oxyteracycline 30ug + - - + 
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Data presented in Table (4) revealed that 

gentamicin induce significant decrease in total 

protein, albumin and globulin but 

isoflupredone acetate induce significant 

decrease in T. protein, globulin and 

nonsnificantig decrease in albumin in healthy 

she camels, meanwhile mastitic she camel 

showed significant increase in total protein, 

globulin beside significant decrease in 

albumin and A/G ratio. Same changes were 

recorded in healthy sheep received gentamicin 

[44]. Reduction in protein picture may be due 

to damage of liver cells induced by gentamicin 

[45]. The same reduction in protein picture 

post isoflupredone acetate treatment in rabbits 

was recorded by Nabila [46]. These changes 

in protein picture may be due to 

immunosupressive effect glucocorticoids [47]. 

Elevation in protein picture in mastitic she 

camels was recorded [29]. Reduction in serum 

albumin may be due to infiltration from blood 

to milk due to increase permeability of blood 

vessels as a result of inflammation [48]and/or 

due to damage of hepatic tissues by bacterial 

toxins [42].  

 
Table 3: Efficacy of gentamicin alone or plus Isoflupredone acetate in treatment of mastitis in she camels (n=5)  

 

Drugs No. 

 of she 

camel 

3 days post  

treatment 

5 days post  treatment 6 days post  treatment 

No. of cured 

animal  

% No. of cured 

animal 

% No. of cured animal % 

Gentamicin  5 3 60 4 80 5 100 

G+I 5 5 100 - - - - 

 G+I: Gentamicin plus Isoflupredone acetate 

The obtained results showed a significant 

increase in AST, ALT and ALP activities in 

healthy and mastitic she camels receiving 

gentamicin or isoflupredone acetate (Table 4). 

These results are in accordance with Sandhya 

and Varalakshmi [49] in healthy rats receiving 

gentamicin. Elevated liver enzymes induced 

by gentamicin may be due to liver damage 

[50]. Liver enzymes were elevated after 

isoflupredone acetate use in small animal [51]. 

Mastitis induced significant elevation in AST, 

ALT and ALP [52] and these elevations may 

be due to damage of hepatic tissues by 

bacterial toxins [53] 

In the current work obtained data indicated 

nonsnificantig decrease in milk macro and 

micro elements, nonsnificantig increase in 

milk production post gentamicin  or isoflupre- 

done acetate administration to healthy she 

camel, but mastitis ones showed 

nonsnificantig decrease in milk Ca, Ph, K, 

micro elements and nonsnificantig increase in 

Na beside significant decrease in milk 

production (Table 5). Aminoglycoside 

antibiotic induce nonsnificantig decrease in 

milk copper, iron and zinc [54]. Isoflupredone 

acetate had no effect in milk production in 

healthy cows [55]. The same change in milk 

mineral was recorded by Bruckmaier et al. 

[56] in mastitic she camels and Batavani et al. 

[57] in mastitic cattle milk. Reduction in 

mastitic animals depended on degree of 

inflammation [58]. Mastitic cows treated with 

isoflupredone acetate and antibiotic showed an 

increase in production of milk [59]. 

Serum Ca, Ph, Na but K and microelements 

in healthy she camels received gentamicin  

were nonsnificantigly decreased but healthy 

she camels received isoflupredone acetate 

showed significant increase in Ca, Ph, 

nonsnificantig decrease in Na, microelements 

and K significantly decreased. Meanwhile, 

Mastitic she camels showed significant 

decrease in Ca, Ph, Na, zinc, iron, 

nonsnificantig decrease of K and cupper 

(Table 5).Serum macro elements were 

decreased in healthy sheep received 

gentamicin [44]. Similar results were also 

reported in rabbits injected with 

dexamethasone [60]. Mastitis induces 

reduction in serum mineral due to anorexic 

condition and decreased intestinal absorption 
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of mineral [61].  Mastitis induced reduction in 

serum mineral may be due to anorexia in 

mastitic animals [62]. 

The hemato-biochemical parameters and 

milk elements in mastitic she camels were 

improved towards the normal level at 15
th

 day 

post treatment with either gentamicin or plus 

Isoflupredone acetate. These results are in 

agreement with Hussein et al. [63] who 

reported that erythrogram and biochemical 

parameters in mastitic buffaloes were 

improved at 10
th

 day post treatment with 

gentamicin. 

 

Conclusion 

It could be concluded that, mastitis induce 

several adverse effects on haemogram, 

biochemical parameters and milk elements 

which returned to the normal levels 15
th

 days 

post treatment with gentamicin  plus 

Isoflupredone acetate. 
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 Table 4: Blood picture, Protein profile and Liver enzymes activities of healthy and mastitic she camels  

       

Parameters  

  Groups 

Blood picture Protein profile (g/dl) Liver enzymes (IU.L) 

RBC 

(X106/µl) 

Hb 

(g/dl) 

PCV  

% 

WBC  

(X103/µl) 

T.Protein Albumin  Globulin A/G  AST ALT ALP 

Healthy 

she camels 

Non treated (control) 9.83±0.90 11.37±0.90 29.39±0.93 13.41±0.73 8.45±0.30 4.74±0.21 3.71±0.50 1.28±0.21 44.13±1.94 23.07±0.88 36.26±1.96 

Gentamicin  7.58±0.26* 8.13±0.16* 26.13±0.81* 14.46±0.84* 6.38±0.76* 3.30±0.3* 2.58±0.20* 1.47±0.32 49.20±1.12* 26.59±1.20* 43.05±1.25* 

Isoflupredone acetate 7.37±0.34* 8.41±0.43* 26.42±0.69* 15.67±0.67* 6.13±0.46* 3.83±0.33 2.30±0.31* 1.66±0.22 48.96±0.37* 26.58±1.16* 43.86±1.40* 

 

 

 

Mastitic 

 she 

camels  

pre treatment 7.23±0.31* 7.96±0.97* 26.97±0.99* 16.32±0.75* 9.17±0.13* 3.76±0.35* 5.49±0.36* 0.68±0.12* 50.26±1.67* 27.06±1.51* 43.65±1.47* 

p
o

st
 t

re
at

m
en

t 

Gentamicin 1st 7.52±0.15* 8.28±0.84* 26.06±0.96* 15.13±0.54* 9.17±0.11* 3.90±0.2* 5.27±0.30* 0.74±0.10* 49.33±1.01* 28.16±1.60* 42.31±1.77* 

7th 8.76±0.48 10.93±0.61 27.98±0.89 14.06±0.68 8.94±0.53 4.49±0.42 4.45±0.34 1.01±0.25 46.13±1.92 26.86±1.48 38.16±1.28 

15th 9.66±0.33 11.18±0.47 28.98±0.86 13.22±0.89 8.44±0.49 4.56±0.27 3.88±0.28 1.02±0.24 45.75±1.48 24.02±1.39 37.08±1.69 

Gentamicin + 

Isoflupredone 

acetate 

1st 7.30±0.20* 8.05±0.69* 26.20±0.89* 15.83±0.33* 9.03±0.25 4.20±0.46 4.84±0.70* 0.87±0.21 46.86±1.11 26.12±1.65 41.85±1.33* 

7th 8.59±0.72 11.21±0.51 28.79±0.83 13.59±0.38 8.44 ±0.49 4.27±0.31 4.17±0.53 1.02±0.19 44.91±1.41 25.39±1.52 37.05±1.55 

15th 9.44±0.82 11.43±0.85 29.30±0.75 13.12±0.94 8.37±0.80 4.38±0.72 3.99±0.65 1.10±0.25 44.10±1.83 23.30±1.70 36.11±1.94 

Means with different superscripts within the same column are significantly  different at p≤0.05 
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Table 5: Some serum, milk elements and milk production of healthy and mastitic she camels  

Parameters  

  Groups 

macro elements trace elements 

M
il

k
  

p
ro

d
u
ct

io
n
 

 

  Serum  milk Serum (µg/dl)  Milk (µg/dl) 

Ca mg 

% 

Ph mg 

 % 

Na 

(mEq/L                          

K 

(mEq/L) 

Ca  

(mg %) 

Ph  

(mg %) 

Na 

 (mEq/L)                           

K 

(mEq/L

) 

Copper Zinc Iron Copper Zinc Iron 

H
ea

lt
h
y

 s
h

e 
ca

m
el

s 

Non  
treated (control) 

9.38 
± 

0.73 

6.06 
± 

 0.59 

136.28
± 

 0.96 

5.23 
±  

0.44 

89.58± 
0.75 

45.64 
± 

0.83 

32.42 
± 

0.89 

65.09 
± 

0.87 

104.52
± 

1.49 

77.15 
± 

1.05 

82.48 
± 

1.23 

80.63 
± 

1.96 

36.15 
± 

1.21 

178.57
± 

 1.52 

3.95 
± 

0.51 

T
re

at
ed

 

Gentamicin  6.09 
± 

0.84* 

4.12 
± 

 0.43* 

133.16
± 

 0.80* 

4.82 
±  

0.63 

86.93± 
0.82 

43.95 
± 

0.99 

29.06± 
0.95 

63.24 
± 

0.59 

102.32
± 

1.60 

76.86 
± 

1.18 

82.10 
± 

1.53 

80.41 
± 

1.75 

35.47± 
1.42 

176.06
± 

 1.94 

4.08 
± 

0.45 

Isoflupredone  
acetate 

11.05± 
0.38* 

8.12 
±  

0.48* 

135.05
± 

 0.54 

4.07 
±  

0.20* 

87.21± 
0.89 

44.28 
± 

0.75 

30.41 
± 

0.64 

63.12 
± 

0.49 

103.11
± 

1.45 

77.02 
± 

1.09 

81.09 
± 

1.26 

80.34 
± 

1.21 

35.62 
± 

1.14 

176.90
± 

 1.87 

3.99 
± 

0.38 

M
as

ti
ti

c 
 s

h
e 

ca
m

el
s 

 

pre treatment 7.54±  
0.29* 

4.08± 
 0.82* 

133.10
± 

0.83* 

4.42± 
 0.74 

86.32± 
0.98 

43.20 
± 

0.89 

33.06 
± 

0.59 

63.21 
± 

0.54 

102.61
± 

1.76 

72.50 
± 

1.2* 

78.10 
± 

1.40* 

78.99 
±  

1.84 

35.14 
± 

 1.60 

175.18
± 

 1.83 

2.42 
± 

0.36* 

p
o

st
 t

re
at

m
en

t G
en

ta
m

ic
in

 

1st 7.97 
±  

0.41* 

4.49 
± 

 0.37* 

133.99
± 

 0.43* 

4.79 
± 

 0.52 

88.20± 
0.90 

43.98± 
0.74 

32.69 
± 

0.87 

63.59± 
0.73 

103.34
± 

0.34 

75.48± 
1.74 

79.37 
± 

1.61 

79.02± 
 1.89 

35.23 
±  

1.72 

176.23
±  

1.94 

2.66± 
0.28* 

7th 9. 51 

±  

0.91 

5.82 

±  

0.49 

133.88

± 

0.74 

4.94± 

 0.48 

88.92± 

0.63 

44.53 

± 

0.61 

32.68 

± 

0.71 

64.68 

± 

0.66 

104.61

± 

0.48 

76.29 

± 

1.49 

81.09 

± 

1.82 

80.48± 

 1.37 

35.81 

± 

 1.48 

178.41

± 

 1.61 

3.22 

± 

0.38 

15th 9.47  

±  
0.50 

5.87 

±  
0.52 

135.06

± 0.73 

5.20 

± 
 0.55 

89.30± 

0.51 

45.32 

± 
0.59 

32.69 

± 
0.95 

65.12 

± 
0.39 

104.39

± 
0.76 

76.99 

± 
1.29 

82.05 

± 
1.58 

80.69 

± 
 1.73 

36.08 

± 
 1.62 

178.50

±  
1.05 

3.68 

± 
0.30 

G
en

ta
m

ic
in

 p
lu

s 
 

Is
o

fl
u
p

re
d
o

n
e 

ac
et

at
e 

1st 8.14 

± 
 0.61 

5.73 

±  
0.21 

134.12

± 
0.62 

4.63± 

 0.49 

88.04± 

0.84 

44.09 

± 
0.33 

32.53 

± 
0.59 

64.30± 

0.71 

103.12

± 
0.95 

76.40 

± 
1.23 

80.19 

± 
1.59 

79.02 

± 
 1.79 

35.32 

± 
1.47 

177.30

±  
1.38 

2.88 

± 
0.34 

7th 9.55 

 ± 

 .48 

5.79 

±  

0.17 

135.38

± 

0.80 

4.98 

± 

 0.85 

89.12± 

0.55 

44.52 

± 

0.29 

32.46 

± 

0.48 

64.73 

± 

0.50 

103.87

± 

0.78 

76.90 

± 

1.47 

81.49 

± 

1.61 

80.28 

± 

 1.37 

35.95 

± 

1.33 

178.42

±  

1.72 

3.46 

± 

0.42 

15th 9.44  

± 

 0.62 

5.90 

±  

0.55 

136.32

±  

0.75 

5.30 

± 

 0.33 

89.63± 

0.48 

44.69 

± 

0.41 

32.40 

± 

0.92 

65.15 

± 

0.38 

104.48

± 

0.48 

77.17 

± 

1.38 

82.39 

± 

1.40 

80.70 

± 

 1.16 

35.18 

±  

1.21 

178.63

± 

 1.31 

3.89 

± 

0.38 

Means with different superscripts within the same column are significantly  different at p≤0.0
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 الملخص العربي

 

 محاولات حقليه لعلاج التهاب الضرع في النىق بمحافظة الشرقية

عصام الىثشاَِ 
1
ايٍاب محمد حغيه, 

2
, الغيذ مىصُس

3
ماجذي وعمد عثذ الحميذ 

2
سضا حغه ركّ ,

2
  

1
 الضلاصيك-معٍذ تحُز صحح الحيُان - لغم صحح الاغزيح

2
 الضلاصيك-معٍذ تحُز صحح الحيُان -لغم الكيمياء

3
 الضلاصيك-معٍذ تحُز صحح الحيُان-الثكرشيُلُجيا لغم 

 

عيىح لثه مه وُق مصاتً تالرٍااب الراش   ذام عاضب الثكريشياا المغاثثح لالرٍااب الراش   اّ  33تالفحص الثكريشيُلُجي لعذد 

عما  %: َت43عيىح  ي صُسي عذَِ مشارشكح تىغاثً   12َ  63عيىح  ي صُسي عذَِ مىفشدج تىغثً  % 11الىُق ََجذ ان 

أخرثاس الحغاعيح لٍزي المعاضَلاخ َجاذ أن التىراميغايه اكصاش المرااداخ الحيُياح ذااشيشاذ عااي ٌازي المعاضَلاخ.  ذام  جاشاء ٌازا 

والً مصاتح تالرٍاب الرش (. لغمد الىاُق  13 -والً عايمً ظاٌشيا 15والً تأماكه مخرافً تمحا ظح الششليح ) 25الثحس عاّ 

الً/ متمُعح( ذم حمىٍا تالتىراميغيه مىفشدا اَ مع خلاخ الأيضَ اُتشيذَن. ذم ذتميع عيىح لاثه و 5متمُعاخ مرغاَيً )  5 لّ 

يُم تعذ وٍايح العلاض لذساعح ذاأشيش الرٍااب الراش  عااّ كمياً َتعاا مكُوااخ 15,  7, 1مه الىُق المصاتً لث  العلاض َعىذ 

ٍايح العلاض لذساعح ذأشيش الرٍاب الرش  َالعالاض عااّ الصاُسج يُم تعذ و15, 7, 1عيىح دم مه ك  والً عىذ  2الاثه. ذم ذتميع 

يُم مه وٍايح العلاض. اعرخذام التىرامايغايه  7الذمُيح الثيُكيميائيح. لم يرم عضب الثكريشيا المغثثً لالرٍاب الرش  مه الاثه عىذ 

لراش   اّ الىاُق حياس اخرفاد الأعاشا  مىفشدا اَ مع خلاخ الأيضَ اُتشيذَن كان لٍم دَس  عاب  ّ شفاء الاصاتً تالرٍااب ا

مه العالاض َادياا الاّ عاُدج صاُسج الاذم  % عىذ اليُم الخامظ َالصالس عاّ الرُال133ّالظاٌشيح لامش  َكاود وغثً الشفاء 

ياُم. التىراميغايه  اّ  13َالُظائف الثيُكيميائيً  لاي المغارُِ اليثيعاي  اي مصا  الىاُق المصااتً َالمعالتاً تعاذ العالاض ب 

 ,% العاذد الكااّ لكاشاخ الاذم الحماشاء, ذشكياض الٍيمُجااُتيه, َحتام كاشاخ الاذم المشصُصاح الىُق أحذشد وماص معىاُِ  اّ

, العاذد الكااّ لكاشاخ الاذم الثيرااء تتاوة صيادج معىُياح  اّ الصُديُم الفُعفُس, الكالغيُم يه الكاّ,الضلاب التاُتيُليه,الثشَذ

َمعاادن الااثه  الثُذاعايُمَوماص غياش معىاُِ  اّ   الفُعافاذيض الماعاذِ, الالىيه اميىُذشاوض يشاص , الاعثشذيد اميىاُذشاوض يشاص

( َالمعاااادن الىاااادسج  اااّ الغااايشم َالااااثه )الىحااااط الضوااا  َالحذياااذ(.خلاخ الثُذاعااايُمَ يُمالفُعااافُس, الصاااُد ,, الكالغااايُم)

العااذد الكاااّ لكااشاخ الااذم الحمااشاء, ذشكيااض الٍيمُجاااُتيه, َحتاام كااشاخ الااذم  ,الأيضَ اُتشيااذَن أحااذشد ومااص معىااُِ  ااّ 

الالىايه اميىاُذشاوض يشاص , لكشاخ الذم الثيراءالعذد الكاّ الثشَذيه الكاّ, التاُتيُليه تتاوة صيادج معىُيح  ّ  ,%المشصُصح

الااضلاب, َومااص غيااش معىااُِ  ااّ   الثُذاعاايُمَالفُعاافُس  ,, الكالغاايُم ,الفُعاافاذيض الماعااذِ, , الاعااثشذيد اميىااُذشاوض يشاص

الىحاااط,   ااّ الاااثه َالغاايشم ) الىااادسجَالمعااادن  (الثُذاعاايُمَ الفُعاافُس, الصااُديُم ,, الكالغاايُممعااادن الاااثه ) الصااُديُم

العاذد الكااّ لكاشاخ الاذم الحماشاء, ذشكياض الٍيمُجااُتيه,  ,الرٍاب الرش   ّ الىاُق أدِ الاّ حاذَز وماص معىاُِ  اّ الضو .

,الضوا  ,الحذياذ  الفُعافُس, الصاُديُم ,, الكالغايُم الاضلاب َالىغاثح تايه الاضلاب التاُتياُليه, ََحتام كاشاخ الاذم المشصُصاح

الثاشَذيه  العاذد الكااّ لكاشاخ الاذم الثيرااءَالىحاط تتاوة صيادج معىُياح  اّ   الثُذاعيُم ّ  َاوراض الاثه َومص غيش معىُِ 

مصحُتً تىمص غيش معىُِ  ّ  الفُعفاذيض الماعذِ, الالىيه اميىُذشاوض يشاص , الاعثشذيد اميىُذشاوض يشاص الكاي، التاُتيُليه,

الىحااط الضوا  َالحذيذ(.وغارخاص ماه ذاا  الذساعاح ان الرٍااب  ,يُمالثُذاعاَ الفُعافُس, الصاُديُم ,, الكالغايُممعاادن الااثه )

الرش  ادِ الّ حذَز ذأشيشاخ عكغيح عاّ صُسج الذم َتعا الُظاائف الثيُكيميائياح َيمكاه  عارعماب التىراميغايه َخالاخ 

 .الأيضَ اُتشيذَن تتشعرٍم العلاجيً كعلاض للالرٍاتاخ الرش   ّ الىُق

 


