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ABSTRACT 

 

The aim of this study is to investigate the relationship between Ginger administration and thyroid gland function. 

Ginger was orally administered daily to male albino rats at a dose level of either 50 or 100 mg/kg for one month. 

Blood samples and thyroid glands were collected after 15 and 30 days and also 10 days after stopping Ginger 

administration for hormonal analysis and histopathological examination. It was found that T3 elevated 

significantly 15 days after administration regardless of the dose. Moreover, this elevation became non-significant 

after 30 days. Interestingly, this change in T3 is reversible and returned to normal level after stopping Ginger 

administration. Regarding to T4, both doses of Ginger elevated T4 after 15 and 30 days. Likewise, T4 decreased 

and returned to normal level after stopping Ginger administration. Both dose level, 50 and 100 mg/kg of Ginger 

elevated TSH after 15 and 30 days, but this elevation after 100 mg/kg was less potent. During the recovery 

period, almost no change in TSH level was observed. The effect of Ginger for a long period has a deleterious 

effect on thyroid follicles which appear dilated and empty from colloidal materials. 
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INTRODUCTION 

 
Ginger (Zingiber officinale Roscoe) is a plant 

that has green-purple flowers and an aromatic 

underground stem called a rhizome (Sertie et al., 

1991). It is commonly used for cooking and 

medicinal purposes. Historically, Ginger has been 

used in Asian medicine for treatment of 

stomachaches, nausea, and diarrhea. Today, Ginger is 

used as a therapy for nausea caused by motion or that 

after surgical operation, chemotherapy, pregnancy, 

rheumatoid arthritis, osteoarthritis and muscle pain. 

The use of Ginger, specifically its medicinally active 

rhizome has gained popularity among most 

physicians in the last decades (Mascolo et al., 1989). 

The pharmacological effects of fresh and dried 

rhizome of Ginger including anti-platelet, 

antioxidant, anti-tumor, anti-rhinoviral, anti-

hepatotoxic and anti-arthritic activities back to 

ancient China and India (Kamatchouing et al., 2002). 

In addition, Ginger extracts have been reported to 

have a potent androgenic activity in  male rats (Amin  
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and Hamza, 2006). These androgenic activities have 

a useful effect on treating spermatogenesis disorder 

and poor sperm function (khaki et al., 2009). At the 

same time, recent studies reported the role of Ginger 

in body metabolism such as improvement of lipid 

derangement, fructose overconsumption and liver 

lipogenesis (Gao et al., 2012). On the other side, it 

has been found a new function of Ginger as anti-

inflammatory in gastrointestinal tract as its protective 

effect against colitis by regulation of cytokine-related 

pathway (Hsiang et al., 2013). The current study tries 

to find out the effect of Ginger on thyroid gland 

function by oral administration at dose level of 50 

and 100 mg/kg body weight by monitoring of thyroid 

hormones and histopathological examination of 

thyroid gland.  

 
MATERIALS AND METHOD 

 
Animals: 

Ninety adult male albino rats, Sprague Dawley strain, 

with an average weight of (160±20 g) were obtained 

from the private laboratory animal farm, Tanta city, 

Egypt. Animals were transferred to Physiology 

Department, Faculty of Veterinary Medicine, South 

Valley University, Qena. Rats were housed in clean 

plastic cages and maintained on a 12 h light/dark 
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cycle and at temperature of 26 ± 2 °C with ad libitum 

access to food and water for two weeks to be 

acclimatized laboratory environment. 

 
Ginger: 

Ginger was bought from MEPACO-MEDIFOOD, 

which is an Arab company that supplies 

pharmaceuticals and medicinal plants (Enshas, 

Sharkeya, Egypt) in the form of 30 tablets each 

contained 400 mg of Ginger. Ginger was dissolved in 

NaCL 0.9%, then orally administered every day via 

stomach tube at two different doses 50 and 100 

mg/kg body weight (Khaki et al., 2009). 

 
Experimental design: 

Ninety animals were randomly distributed into three 

groups 30 rats in each. The first one, is a control 

received saline orally, whereas the second and third 

groups received Ginger orally at doses 50 and 100 

mg/kg body weight, respectively via stomach tube 

daily for 30 days (Khaki et al., 2012). Fifteen and 

thirty days after Ginger oral administration, 10 

animals from each group were anesthetized by di-

ethyl ether then blood samples were collected from 

retro-orbital Venus plexus. Blood samples were 

centrifuged at 3000 RPM for 15 min then sera were 

separated and kept in -20
o 

C until hormonal analysis 

(T3, T4 and TSH). Rats were sacrificed and thyroid 

gland was collected for histopathological study. The 

remaining animals in each group were kept without 

any treatment for 10 days for recovery. After the end 

of the recovery period, blood samples were collected 

and animals were sacrificed with extraction of the 

thyroid gland for histopathological examination.  

 
Histological and histopathological examination: 

Thyroid glands were rapidly washed in saline 

solution to remove the blood. Thyroid specimens 

were removed rapidly from saline and fixed in 10% 

neutral buffered formalin, then processed up in 

paraffin blocks. Sections of 5 µm thick were 

prepared and stained with hematoxylin and eosin for 

histopathological studies (Drury and Wallington, 

1980). 

 
Hormonal assay: 

Enzyme-linked immunosorbent assay (ELISA) used 

for analysis of T3, T4 and TSH using microstrip 

reader (Stat Fax®4700, USA) at wave length 450 nm. 

Following kits were used, T3 AccuLite VAST CLIA 

Kits (Monobind Inc, Lake forest, USA) (Gharib et al., 

1971). Aviva Total Thyroxine EIA kits (Aviva 

Systems Biology, San Diego, USA) (Walker, 1977) 

and TSH AccuLite VAST CLIA Kits (Monobind Inc, 

Lake forest, USA) (Hopton and Harrap, 1986). 

 
Statistical analysis: 

Results were analyzed statistically by SPSS and 

Excel 2010 software. All data were expressed as 

mean ± standard error (SE) and differences between 

groups were analyzed by using student’s t-Test. 

Values of P < 0.05 were considered significant. 

 
RESULTS 

 
I - Tri-iodothyronine  

Data in Table (I) and Fig. (1) revealed that, 

administration of Ginger for 15 and 30 days at a dose 

level of 50 and 100 mg/kg induced different effects 

on serum T3 level. Serum level of T3 significantly 

increased (P<0.001) 15 days after injection of both 

doses (0.48 ± 0.03 and .060 ± 0.05, respectively) 

compared with the corresponding control rats (0.24 ± 

0.02). Moreover, the prolonged time of Ginger 

administration to 30 days revealed non-significant 

increase of serum T3 after 50 mg/kg (0.26 ± 0.02) 

while, higher dose (100 mg/kg) elevated T3 

significantly (P<0.01) (0.40 ± 0.04) compared with 

corresponding control (0.25 ±0.02).  

 
Table (I) showed a comparison between T3 level in 

the same column, after the same dose in different 

period of administration. Serum T3 level decreased 

30 days after injection of 50 mg/kg significantly 

(P<0.001) (0.26 ± 0.02) compared with T3 level after 

15 days (0.48 ± 0.03). Likewise; it is found that after 

100 mg/kg Ginger administration, T3 level 

significantly decreased (P<0.01) after 30 days (0.40 

± 0.04) compared with 15 days (0.60 ± 0.05). After 

the end of Ginger administration period, surprisingly, 

level of T3 during recovery period in 50 and 100 

mg/kg-treated groups was (0.20 ± 0.01 and 0.21 ± 

0.01, respectively) returned to level of control rats 

(0.26 ± 0.03). In addition, comparing T3 level with in 

the same column of recovery period revealed that 

serumT3 decreased significantly after injection of 50 

(P<0.01) and 100 mg/kg (P<0.001) (0.20 ± 0.03 and 

0.21 ± 0.01, respectively) compared with their levels 

after 30 days of administration. 
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Table I: Serum T3 level (ng/ml) of control, 50 and 100 mg /kg BW-treated groups as well as recovery period. 

 

A: Values significantly differ from the corresponding control at (P < 0.001) in the same row. 

B: Values significantly differ from the corresponding control at (P < 0.01) in the same row. 

I: Values differ significantly from each other at (P < 0.001) in the same column. 

II: Values differ significantly from each other at (P < 0.01) in the same column 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure (1): Serum T3 level in control rats as well as those received ginger in dose 50 and 100 mg/kg after 15 

and 30 days as well as after stop Ginger treatment (Recovery). It is clear that, T3 increased after Ginger 

administration then return to basal level in recovery period. (*** P<0.001) and (** P<0.01). 

 

 

 

 

Time after treatment Control 50 mg/kg B.W 100 mg/kg B.W 

After 15 days 
 

0.24 ± 0.02 

 

I        A 

0.48 ± 0.03 
 
 

II         A 

0.60 ± 0.05 
 
 

After 30 days 
 

0.25 ± 0.02 

 

I       II 

0.26 ± 0.02 
 

II        BI 

0.40 ± 0.04 
 

Recovery 

(10 days from stop treatment) 

 
0.26 ± 0.03 

 

II 

0.20   ± 0.01 

 

I 

0.21 ± 0.01 
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II - Thyroxine 

Unlike T3, serum T4 level is less affected by 50 and 

100 mg/kg Ginger administration. There is non-

significant increase after administration of both doses 

(3.60 ± 0.70 and 4.50 ± 0.90, respectively) compared 

with corresponding control (2.83 ± 0.50) after 15 

days of administration. The same results were 

obtained 30 days after administration (3.08 ± 0.60 

and 2.08 ± 0.04, respectively) compared with control 

(2.87 ± 0.50) (Fig. 2). Depending on the effect of 

same dose on T4 level in different administration 

period, there is non-significant decrease in T4 level 

after 15 and 30 days administration (3.60 ± 0.70 and 

3.08 ±0.60, respectively) in 50 mg/kg-treated group. 

However, there is a significantly decrease (P<0.05) 

of serum T4 level 100 mg/kg-treated group after 30 

days of administration (2.09 ± 0.04) compared with 

15 days administration (4.50 ± 0.90) (Table II). 

Regarding to serumT4 level during recovery period, 

there was non-significant decrease in serum T4 level 

in treated groups (2.10 ± 0.40 and 2.13 ± 0.50) 

compared with their corresponding control rats (3.40 

± 0.70). 

 
Table II: Serum T4 level (µg/dl) in control, 50 and 100 mg/kg B.W-treated groups and recovery period. 
 

I: Values differ significantly from each other at (P < 0.05) in the same column. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

Figure (2):  Serum level of T4 after 15 and 30 days of Ginger administration and in recovery period in control 

rats and those received Ginger 50 and 100 mg/kg. It shows elevation of T4 after 15days and decreased after 30 

days (with high dose) from Ginger administration then return to normal level. 

 

 

Time after treatment Control 50 mg/kg B.W 100 mg/kg B.W 

After 15 days 
 2.83 ± 0.5 

 

3.6 ± 0.7 

 

I 

4.5 ± 0.9 
 

After 30 days 
 

2.87 ± 0.5 

 

3.08 ± 0.6 

 

I 

2.08 ± 0.04 
 

Recovery 

(10 days from stop treatment) 3.4 ± 0.7 

 

2.1   ± 0.4 

 
2.13 ± 0.5 
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III - Thyroid stimulating hormone 

Ginger administration in 50 and 100 mg/kg for 15 

and 30 days had variable effect on TSH level. 

Administration of 50 mg/kg showed non-significant 

increase of TSH level after 15 (8.20 ± 1.00) 

compared with control (7.10 ± 0.09) and 30 days 

(9.36 ± 1.20) compared with corresponding control 

(6.53 ± 0.80), respectively. Moreover, the same 

results were obtained when the rats administered 100 

mg/kg for 15 (7.40 ± 0.03) and 30 days (7.93 ± 0.90) 

(Fig. 3) & (Table III) compared with control group. 

During the recovery period, there was a non-

significant increase in serum TSH level in treated 

groups (50 and 100 mg/kg) (9.40 ± 1.40 and 7.27 

±1.10) compared with control rats (6.83 ± 0.90). 

 
 

Table III:  Serum level of TSH (µIU/ml) in control male rats, 50 and 100 mg/kg B.W-treated groups and 

recovery period. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure (3): Serum level of TSH after Ginger administration in different periods (15 and 30 days) as well as 

recovery time. There is small elevation of TSH after Ginger administration especially after prolonged 

administration. 

 
 

 

Time after treatment Control 50 mg/kg B. W 100 mg/kg B. W 

After 15 days 7.1 ± 0.09 8.2 ± 1.00 7.4 ± 0.03 

After 30 days 6.53 ± 0.8 9.36 ± 1.2 7.93 ± 0.9 

Recovery 

(10 days from stop treatment) 
6.83 ± 0.9 9.4   ± 1.4 7.27 ± 1.1 
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B 

C 

A 

IV-Histological and histopathological examination 

Thyroid gland of control animals (Fig. 4A) composed 

of thyroid follicles of varying sizes lined by cuboidal 

cells containing colloidal materials in different 

amounts. Normal histological structure of thyroid 

gland was disturbed after Ginger administration 

depending on the dose and period of administration. 

After 15 days of 50 mg/kg Ginger administration, 

some thyroid follicles are dilated (Fig. 4B) with 

colloidal materials. However, other follicles appeared 

empty and smaller with pale colloidal materials. 

Thyroid gland is highly affected by higher Ginger 

dose (100 mg/kg). After 15 days of administration, 

some thyroid glands appeared with normal colloid 

structure (Fig. 4C) while, others were empty and 

contain desquamated cells in their lumen without 

colloidal materials in addition to inter-follicular 

hemorrhage. 

 

On the other side, Ginger administration for 30 days 

revealed normal histological structure of thyroid 

gland (Fig. 5A). While, in 50 mg/kg-treated group 

there was less changes represented by smaller follicle 

with pale colloidal materials compared with the 

control (Fig. 5B). Interestingly, thyroid gland of 100 

mg/kg-treated rats showed drastic effect (Fig. 5C); 

these changes represented by empty follicles and 

detached epithelial cells. During the recovery period, 

thyroid follicles showed some histopathological 

improvement in treated groups. Thyroid follicles 

recovered after 50 mg/kg administration to normal 

structure however, others still empty without 

colloidal materials with detached epithelial cells (Fig. 

6A). On the other side, some thyroid follicles after 

100 mg/kg administration appeared as normal ones 

with cuboidal cells while, some follicles still affected 

(Fig. 6B). 

 
 
 
 
 
 
 
 
 

 

 

 
 

 

Figure (4): Microscopic photography revealed histological and histopathological structure of thyroid gland in 

normal (A) and ginger-treated rats (B and C) for 15 days. (A) Normal thyroid follicles (Arrows) in different sizes 

filled with colloidal materials (X400). (B) Adverse effect of 50 mg/kg represented by impaired dilated follicles 

(Arrows) while, others (Arrow head) are smaller, empty or contain pale colloidal materials. (C) Ginger at dose 

100 mg/kg leading to smaller follicles (Arrows) while, others are empty with desquamated cells (Arrow head) 

(Stain: H&E, Magnification: X200). 
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A B 

 
 
 
 
 
 
 
 

 

 

 
 
 
 

 

 

 

 

 

 

 
 
 

Figure (5): Histological and histopathological findings of thyroid gland in normal (A) and ginger-treated 

rats (B and C) for 30 days. (A) Similar to the previous control rats, there are normal thyroid follicles (Arrows) 

(X400). (B): At 50 mg/kg Ginger dose, there is limited effect on thyroid follicles represented by smaller in size 

(Arrows) (X200). (C) High Ginger dose,100 mg/kg has drastic changes in thyroid follicles which appeared 

empty (Arrows) with detached epithelial cells (Stain: H&E, Magnification: X400) 
 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

Figure (6): Recovery of some affected thyroid follicles after stop of Ginger administration 50 mg/kg (A) 

and 100 mg/kg (B). (A) Showed some follicles recovered (Arrows) and filled with colloidal materials however, 

others still empty (Arrow head) (X400). (B) There is a partial recovery of adversely affected follicles, some 

recovered (Arrow) while, others appeared empty with desquamated cells (Stain: H&E, Magnification: X400). 

 

DISCUSSION 
 

The present aimed to find out the effect of the Ginger 

on thyroid gland after oral administration. The results 

represent the lost ring in scientific research of Ginger 

medical uses. All the previous studies shed the light 

on various medical effect of Ginger such as on 

cardiovascular function (Ohizumi et al., 1996), anti-

hypertensive effect (Ghayur and Gilani, 2005), on 

gastrointestinal tract and digestion (Platel and 

Srinivasan, 1996 and 2000) as it enhances GIT 

hormones activity. Moreover, these studies extended 

to include improvement effect of Ginger on testicular 

function (Khaki et al., 2009 and 2012), anti-oxidant 

effect (Nassiri et al., 2009 and Khaki et al., 2012), 

hepatic (Zakhari, 2006) and renal (Sakr et al., 2011) 

protective and anti-inflammatory effect (Srivastava 

and Mustafa, 1989 and 1992). The present study 

clarified that Ginger affected thyroid activity 

centrally through TSH or locally through thyroid 

tissue depending on the dose and period of 

administration. Level of TSH, T3 and T4 elevated 

after 15 days of Ginger oral administration (50 

mg/kg) and this elevation may be due to increase 

blood supply and nutrients to thyroid follicles. 

Depending on the previous studies, Ginger increase 
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cardiac output subsequently, blood supply to the 

body in addition, it enhances intracellular 

metabolism (Shoji et al., 1982). Moreover, 

histopathological examination revealed dilatation of 

some thyroid follicles in the same group indicating 

distention of these follicles with thyroglobulins 

subsequently with thyroid hormones.  
 

Level of T3 and T4 in continuous elevation after 

higher dose of Ginger (100 mg/kg) as well as thyroid 

follicles filled with thyroglobulins therefore, this 

elevation during short period administration (15 

days) is dose independent. On the other hand, levels 

of TSH, T3 and T4 during long period administration 

(30 days) is dose dependent and 50 mg/kg elevates 

levels of TSH, T3 and T4. Interestingly, higher dose 

(100 mg/kg) within the same period decreases level 

of TSH and T4 but not T3 that still high. This 

decrease may be due to inhibitory effect of higher 

dose of Ginger in prolonged time. As recorded before, 

high dose of Ginger for long time cause subacute 

thyroiditis and inhibitory effect on metabolic rate and 

adenylate energy status (Riewe et al., 2008). 

Therefore, ending with damage of thyroid follicle 

membrane and inhibit thyroid hormone synthesis 

(Sanavi and Afshar, 2010). In addition, 

histopathological examination confirmed the 

presence of thyroiditis by detached epithelial lining 

in some follicles, which appear empty from 

thyroglobulins.  
 

The most surprising finding is the elevation of T3 

with higher Ginger dose for long time, which may be 

due to different metabolic effect of Ginger on 

biosynthesis of T3 and T4 during binding of Di-

iodotyrosin molecules with each other or with Mono-

iodotyrosin to from T4 and T3, respectively. This 

change in metabolic effect may enhances T3 and 

suppress T4 biosynthesis, but this need to be 

confirmed by further and advanced study at 

molecular biological and cellular level. After 

recovery period, the hormonal changes are reversible 

and levels of T3 and T4 returned around the normal 

level in both low and high doses after 15 and 30 days 

of Ginger administration. At the same time, the 

histological structure of thyroid follicles revealed that 

most of affected follicles recovered to normal 

structure with thyroglobulins in their lumina. 

Although, some follicles still deteriorated and their 

lumen still empty with detached epithelial lining, 

they may be recovered completely if recovery period 

is longer with normal level of thyroid hormones. 

Although levels of T3 and T4 returned during 

recovery period to the normal level, TSH still high 

after low Ginger administration (50 mg/kg) while, it 

reduced after high ginger dose (100 mg/kg). This 

may be due to feedback mechanism and decreasing 

level of T3 and T4 from high to basal level. 
 

In conclusion, oral administration of Ginger has 

stimulatory effect on thyroid hormones after 15 days 

of administration regardless its dose. On the other 

hand, prolonged Ginger administration (30 days), T3 

elevated with high Ginger dose (100 mg/kg) however, 

T4 decreased with the same dose. These changes are 

TSH independent but they depend on local effect of 

Ginger on thyroid follicles. This change of hormonal 

level is reversible due to hormones returned to basal 

level after stop of Ginger administration. 
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يعزجش اٌضٔغجيً ِٓ أُ٘ الأعشبة اٌزي رُ اوزشبفٙب لذيّب ٚعبدح وبْ يسزخذَ في اٌطٙي ٚإوزسبة طعُ طيت ٌٍطعبَ. أزشش اٌضٔغجيً 

ي اٌذٚي الأسيٛيخ ِضً إٌٙذ ٚاٌظيٓ ٚيشعع أزشبسٖ في ٘زٖ إٌّبطك إٌي اوزشبف اسزخذاِبد طجيخ ٌٍضٔغجيً أزشبسا ٚاسع إٌطبق ف

ٚعلاط اٌىضيش ِٓ الأِشاع ِضً أِشاع اٌّعذح, اٌغضيبْ ٚالإسٙبي. وّب اِزذ الأصش اٌطجي ٌٍضٔغجيً ٌيشًّ رخفيف الالاَ إٌبرغخ عٓ 

ٌعضلاد. في اٌعمٛد الأخيشح رُ اوزشبف اٌّضيذ ِٓ الاصبس اٌطجيخ ٌٍضٔغجيً ِضً اٌمذسح عٍي ِٕع اٌزٙبة اٌّفبطً ٚاٌعّٛد اٌفمشي  ٚالاَ ا

ٌلاٚساَ ٚأِشاع اٌىجذ ٚاٌىٍيخ ٚعلاط رظٍت اٌششاييٓ ٚرٌه ثبٌزخٍض ِٓ اٌذْ٘ٛ اٌّزشاوّخ في  رغٍظ اٌذَ ِٚضبد ٌلأوسذح ِٚضبد

رأري ٔظشيخ ٘زٖ اٌذساسخ حيش رّذ ِحبٌٚخ اوزشبف  ٌّٕٛيخ. ِٓ ٘زا إٌّطٍكاٌغسُ وّب أصجزذ الأثحبس اٌحذيضخ أٔٗ ِٕشظ ٌٍحيٛأبد ا

( ٚوزٌه عٍي اٌٙشِْٛ   (T3( ٚصبٌش يٛد اٌضيشٚٔيٓ (T4دٚس اٌضٔغجيً عٍي اٌغذح اٌذسليخ ٚاٌٙشِٛٔبد اٌزي رفشص٘ب ِضً اٌضيشٚوسيٓ

سخ رُ اسزخذاَ عذد رسعْٛ روش ِٓ اٌفئشاْ اٌجيضبء اٌجبٌغخ في ٘زٖ اٌذسا ٚاٌزي يفشص ِٓ اٌغذح إٌخبِيخ.  (TSH)اٌّحفض ٌٍغذح اٌذسليخ 

ٚرُ رمسيّٙب إٌي صلاس ِغّٛعبد الأٌٚي ٘ي اٌّغّٛعخ اٌضبثطخ ٚرُ رغشيعٙب ثّحٍٛي ٍِح عٓ طشيك اٌفُ ٚاٌّغّٛعخ اٌضبٔيخ رُ 

وغُ ِٓ ٚصْ اٌغسُ  يِٛيب ٌّذح  ِغُ صٔغجيً/ 055ِغُ صٔغجيً/ وغُ ِٓ ٚصْ اٌغسُ  أِب اٌّغّٛعخ اٌضبٌضخ رُ رغشيعٙب  05رغشيعٙب 

فئشاْ ِٓ وً  05يِٛب ِٓ رغشيع اٌضلاس ِغّٛعبد يزُ رغّيع عيٕبد اٌذَ ِٓ  00شٙش ٘ٛ ِذح إعشاء ٘زٖ اٌذساسخ. ثعذ أزٙبء 

ٕبد يِٛب ِٓ اٌزغشيع رىشس ٔفس اٌخطٛاد في اخز اٌعي 05ِغّٛعخ  صُ رزثح ٘زٖ اٌفئشاْ ثٙذف اسزخلاص اٌغذح اٌذسليخ ٚثعذ أزٙبء 

أيبَ )فزشح  05فئشاْ في وً ِغّٛعخ رزشن ثذْٚ رغشيع ٌّذح  05يِٛب )ِذح اٌزغشيع( يزجمي  05ِٓ ٔفس عذد اٌفئشاْ. ثعذ أزٙبء 

اٌزعبفي( صُ يؤخز ِٕٙب عيٕبد اٌذَ ٚاٌغذح اٌذسليخ ثٕفس اٌطشيمخ. عّيع عيٕبد اٌذَ اٌزي رُ أخز٘ب يزُ ٚضعٙب في عٙبص اٌطشد اٌّشوضي 

دسعٛ ِئٛيخ رحذ اٌظفش ٌحيٓ اسزخذاِٙب  05ً اٌذَ ٚيحفظ في دسعخ حشاسح دليمخ صُ يفظً ِظ 00اٌذليمخ ٌّذح في  ٌفخ 0555عٕذ 

ٓ اسزخذاِٙب. ثعذ الإٔزٙبء ِٓ رحٍيً % ٌحي05ٌذسليخ فزحفظ في فٛسِبٌيٓ في رحٍيً اٌٙشِٛٔبد اٌّطٍٛثخ ٚثبٌٕسجخ ٌعيٕبد اٌغذح ا

ٚوسيٓ ٚصبٌش يٛد اٌضيشٚٔيٓ ٚاٌٙشِْٛ اٌّحفض ٌٍغذح اٌذسليخ في اٌّغّٛعزيٓ اٌضبٔيخ ٚاٌضبٌضخ ثعذ اٌعيٕبد ٚعذٔب صيبدح في ٘شِٛٔبد اٌضيش

يِٛب ِٓ اٌزغشيع ِٚمبسٔخ ثبٌّغّٛعخ اٌضبثطخ. ثبٌٕسجخ ٌّغّٛعخ اٌفئشاْ في فزشح اٌزعبفي فٍُ يلاحظ رغييش في ِسزٛي  05ٚ 00

يب اٌذٚس اٌفعبي ٌٍضٔغجيً في رٕشيظ اٌغذح اٌذسليخ عٓ طشيك اٌٙشِْٛ اٌٙشِٛٔبد ِمبسٔخ ثبٌّغّٛعخ اٌضبثطخ. ِّب سجك رضح عٍ

اٌّحفض ٌٍغذح اٌذسليخ ِّب يٕزظ عٕٗ صيبدح في ِسزٛي ٘شِٛٔبد اٌضيشٚوسيٓ ٚصبٌش يٛد اٌضيشٚٔيٓ ٚ٘زا اٌزأصيش يزلاشي إرا رٛلف رغشيع 

 اٌضٔغجيً.
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