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ABSTRACT 

Background: Hyperglycemia-induced oxidative stress plays a vital role in the progression of 

diabetic nephropathy and renal damage. The present study has been carried out to explore the 

mechanism of renoprotective effect of Ginger extract under diabetic conditions.Materials and 

Methods: In this study, the renoprotective effect of Zingiber officinale was studied using alloxane-

induced diabetes. Male albino rats (n=40) each weighing 150-180g were divided in 4 equal groups. 

Group I served as normal control, group II was diabetic control by I.P injection of alloxane in a single 

dose of 160mg/kg BW, group III rats were diabetic and treated with ginger extract (GE; 300mg/kg BW 

once a day) whereas group IV rats were supplemented with GE (300mg/kg BW once a day) before and 

after induction of diabetes. GE treatment were continued in all animal groups for a period of four 

weeks after confirmation of diabetes. At the end of experimental period all animals were kept 

individually 24 hours in metabolic cages for urine collection for biochemical assay. Blood were 

collected from the orbital sinus of overnight fasted rats using syringe. Blood samples were centrifuged 

and the sera were used for biochemical study. Then, rats were sacrificed by cervical dislocation and 

the kidneys were dissected and prepared for biochemical and histopathological study. Results: Ginger 

extract administration to diabetic rats (group III) and pretreated diabetic rats (group IV) showed 

significantly attenuated the diabetes-induced hyperglycemia, impaired kidney function, renal oxidative 

stress, inflammation, tissue damage. Such effect was demonstrated by reduction of serum glucose, urea 

and creatinine, and urinary albumin concentration. With significant increase of renal glutathione level 

versus reduced renal TNF-α and LDH compared with diabetic control group (II). Meanwhile, the same 

parameter still significantly higher in both regimen (III) and (IV) groups than that in normal control 

rats. Moreover, GE supplementation showed partial reversal of histopathological signs of renal 

damage in diabetic rats with more significant improvement and restoration of renal architecture was 

observed in ginger pretreated rats (group IV).Conclusion: According to the results obtained in the 

current study, ginger extract might be a useful prophylactic and curative tool against development of 

diabetic kidney damage. 
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INTRODUCTION 

The prevalence and incidence of diabetes 

and diabetic kidney diseases have alarmingly 

increased during recent decades. The incidence 

of diabetic kidney disease or diabetic 

nephropathy (DN) is estimated to be 20–40% in 

both type I and type II diabetes on an average of 

15-20 years after the onset of diabetes 

(Parchwani and Upadhyah, 2012). 

Diabetes-mediated chronic 

hyperglycemia evokes the onset and progression 

of renal injury because of its role in causing 

hemodynamic dysregulation along with 

abnormal morphological and functional nephron 

changes. The most important event that 

precedes renal injury is an increase in 

permeability of plasma proteins such as albumin 

through a damaged glomerular filtration barrier. 

This results in excessive urinary albumin 

excretion (UAE) through the nephron. Excess 

albumin excretion into urine is used as a 

prominent marker for diabetic kidney disease. 

Increased albumin leakage results from the 

impaired integrity of the glomerular filtration 

barrier (GFB), which is primarily responsible 

for retention of all plasma proteins. This results 

in early podocyte loss at the onset of diabetes 

and initiates increased protein excretion in urine 

(Kumar et al., 2014 ). 

Persistent hyperglycemia and defective 

antioxidant defenses causes increased 

production of reactive oxygen species (ROS). 

This excessive ROS production and subsequent 

oxidative damage have been suggested as 

common outcomes of diabetes, which leads to 

inflammation through production of pro- 

inflammatory cytokines which play the central 

role in development of DN. Oxidative stress can 

increase cytokine production via several 

different mechanisms. Oxygen derivatives, 

acting as second messengers, activate the 

transcription factors; nuclear factor kappa B and 

activator protein-1 leading to the transcription 

of genes encoding cytokines, growth factors, 
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and extracellular matrix proteins (Elmarakby 

and Sullivan, 2012). TNF-α is a multifunctional 

regulating cytokine involved in the 

inflammatory response in diabetes. It inhibits 

insulin signaling pathways, impairs peripheral 

glucose uptake and alters the expression of 

major genes that control glucose and lipid 

metabolism. Transforming growth factor-β1 

(TGF-β1) represents an important mediator in 

the pathogenesis of diabetic nephropathy and 

may inhibit matrix degradation, upregulate 

adhesion molecules and enhance 

chemoattraction (Elseweidy et al., 2013). In 

addition, enhanced macrophage migration in 

diabetes induces the release of inflammatory 

and profibrotic cytokines, which further 

stimulates ROS production (Ziyadeh and Wolf, 

2008). Therefore, oxidative stress-induced 

cytokine production is likely to further increase 

oxidative stress levels setting up a vicious cycle 

Thus, targeting oxidative stress-

inflammatory cytokine signaling could improve 

therapeutic options for diabetic nephropathy. 

The use of herbal medicine for the treatment of 

DM has gained prominence because of the 

undesirable side effects of oral anti-diabetic 

drugs, coupled with more recurrent failure of 

beta cells to respond to treatment (Earl, 2005). 

Ginger (Zingiber Officinale Roscoe, 

Zingiberaceae), is the most widely used spice 

worldwide and now in Egypt as a commercial 

commodity. Ginger is known to contain a 

number of potentially bioactive substances, 

mainly gingerols and their related dehydration 

products, shogaols as well as volatile oils. It was 

reported that ginger possesses anti-cancer, anti-

clotting, hypoglycemic, anti-inflammatory, and 

anti- oxidative characteristics (Sani et al., 

2014). 

 

MATERIALS AND METHODS 

Alloxan was purchased from Sigma-Aldrich 

Laborchemikalien GmbH. 

Ginger Extract Preparation 

Fresh rhizomes of Zingiber officinale 

(ginger) were purchased from the local market 

and allowed to airdry. Air-dried rhizomes were 

mechanically milled into fine powder. Ginger 

powder was extracted in Pharmacognosy 

Department, Faculty of Pharmacy for Girls, AI- 

Azhar University according to the method of 

Bhandari et al. (2005) in cold percolation with 

95% ethanol for 24 h. The extract was recovered 

and  95% ethanol was further added to the 

ginger powder and the extraction was continued. 

This process was repeated three times. The three 

extracts were pooled, filtered, and the filtrate 

was concentrated to dryness under reduced 

pressure in a rotary evaporator. Then, the 

obtained ethanolic extract was allowed to air-

dry and finally the dark-brown and gelatinous 

substance was weighed. It was suspended in a 

2% Tween 80 (v/v) solution and kept in the 

refrigerator until the time of use. It was given to 

rats via orogastric tube in a dose of 300 mg/kg 

body weight (Tzeng et al., 2013). 

Induction of Diabetes 

Diabetes was introduced to overnight 

fasted rat groups II, III and VI by I.P injection 

of a single dose of 160mg/kg BW of freshly 

prepared solution of alloxan monohydrate 

dissolved in 1ml saline (Chougale et al., 

2007).The rats were then kept on 5% glucose 

solution bottles in their cages for the next 48 hrs 

to prevent hypoglycaemia. After 72 h, blood 

was withdrawn for blood glucose estimation 

monitored with a glucometer (ACCU-CHEK, 

Roche Diagnostics). The rats with blood glucose 

level≥250mg/dl were considered diabetic and 

included in the experiment (Zhang et al., 

2006).The failure rate for development of 

diabetes was 15% and the death rate was 5%. 

The failed and died rats were excluded from the 

experimental study groups from the start. The 

treatment with Zingiber officinale extract was 

started on 8th day after alloxan injection to 

acclimatize animals to diabetic conditions and 

this was considered as the first day of treatment. 

Experimental animals and design: 
Forty adult male albino rats weighing 

150-180 grams were purchased from the Nile 

Pharmaceuticals Company, Cairo, Egypt. They 

were housed in laboratory standard cages 

(40x60x40 cm) 5 rats/ cage cages, at room 

temperature range of 25 ± 5 °C, regular light/ 

dark cycle, and fed chow and water. They were 

acclimated for one week prior to initiation of the 

experiment in the laboratory of Physiology, 

Faculty of Medicine AI-Azhar University. All 

Animal Care Committee procedures were 

approved. The principles of laboratory animal 

care were followed, as well as specific national 

laws were applicable. 

The rats were randomly divided into four 

groups (n=10) as follow: Normal control group 

(I) where the rats received the 1ml vehicle 

solution (2%, Tween-80) by oral gavage; 

Diabetic model group (II) where diabetes was 

induced by a single IP injection of alloxane (160 

mg/kg BW) of overnight fasted rats (Chougale 

et al., 2007); Diabetic rats treated with ginger 

(III), in which the rats received GE (300 mg/kg 
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BW) by oral gavage once daily starting on 

eighth day of induction (Tzeng et al., 2013); 

Normal rats treated with ginger before and after 

induction of diabetes (IV), where rats received 

GE for a period of one week before induction of 

diabetes with the dose of 300 mg/kg BW and 

continued for 4 weeks after induction of 

diabetes with the same dose. All treatments 

continued daily for a period of four weeks. 

At the end of the experiment, The 24h 

urine collected from each rat via individual 

metabolic cages was centrifuged at 2,000g for 

10min and the supernatant used for estimation 

of urinary albumin. Animals were fasted for 12 

hours before collection of blood samples. Blood 

was collected from retro–orbital sinus by 

heparinized capillary tubes under ether 

anesthesia (Simmons and Brick, 1970). The 

blood was allowed to clot for an hour at room 

temperature and then centrifuged at 3000 rpm 

for 15 minutes (using Cooling centrifuge, Micro 

22R,Germany). 

Renal Tissue Homogenates Preparation 

Immediately after sampling, animals were 

sacrificed by cervical dislocation and the 

kidneys were dissected according to method 

described by Rekha et al. (2013). The right 

kidney was homogenized with an Omni’s 

homogenizer in 5–10 ml cold buffer (50 mM 

potassium phosphate, pH 7.5.and 1 mM 

Ethylene Diamine Tetraacetic Acid; EDTA) per 

gram tissue. The homogenate was centrifuged at 

100,000 x g for 15 minutes at 4°C (Pal et al., 

2012). The supernatant was removed for the 

biochemical assay. 

Histopathological preparation for light 

microscopic examination 

The left kidneys from all experimental 

groups were fixed in 10% neutralized 

formalin,embedded in paraffin, cut into 

5micron-thick sections which were coded to 

mask their identification by the examiner. 

Sections were stained with hematoxilin and 

eosinand examined by light microscopy (Drury 

and Wallington, 1967). 

Biochemical analysis: 

Serum glucose was assayed 

colorimitrically by the method adopted by 

Trinder (1969), the test materials for this 

method were supplied as kits by “Diamond 

Diagnostics”. Serum urea was estimated 

colorimitrically (Jung et al., 1975) by Quanti 

ChromTM Assay Kits (DIUR-500) supplied by 

Bio- Diagnostic. Serum creatinen content was 

estimated colorimitrically (Jaffe et al., 1980) by 

Quanti ChromTM creatinine Assay Kit. Urinary 

albumin was assayed colorimitrically 

(Silverman and Christenson, 1994). The test 

materials for this method were supplied as kits 

by “Diamond Diagnostics”. Glutathione (GSH) 

was assayed colorimitrically (Tietez, 1969) 

using commercial kits supplied by 

(Biodiagnostic).Tumor necrosis 

 factor-alpha (TNF-α)was assayed 

using ELISA kits (Cell Sciences) according to 

the manufacturer’s instruction (Smith, 1990). 

Lactate dehydrogenase was assayed 

colorimitrically (Emery, 1967). The test 

materials for this method were supplied as kits 

by “BioSystems”. 

Statistical analysis 

Statistical analysis was done using 

statistic package for social science version 16 

(SPSS, 16) for windows. A One-way analysis of 

variance (ANOVA) for a completely 

randomized design and Duncan’s multiple range 

tests were used to analyze experimental data. 

Results were expressed as Mean ± Standard 

error of mean (SEM) and statistically analyzed 

using the "t" test according to (Kirkwood, 

2003). results were considered significant at P < 

0.05. 

 

RESULTS 

Results shown in table (1) demonstrated 

that the diabetic control group (Group II) 

exhibited a significant elevation of serum 

glucose and kidney function biomarkers (serum 

urea and creatinine levels,  and urine albumin 

concentration. Furthermore, renal tissue 

homogenate showed oxidative stress, 

inflammation and tissue damage evidenced by a 

significant decrease of the tissue antioxidant 

biomarker (glutathione; GSH) versus marked 

increase of inflammatory cytokine (tumor 

necrosis factor-alpha; TNF-α) and surrogate 

marker of tissue damage (lactate 

dehydrogenase; LDH) when compared to 

normal control group (group I). 

Ginger treatment of diabetic group (group 

III) showed a significant decrease of serum 

glucose and kidney function biomarkers (serum 

urea and creatinine levels, and urine albumin 

concentration). Improved renal tissue 

homogenate parameters evidenced by an 

increase in GSH with significant decrease in 

TNF-α and LDH when compared to group II. 

Ginger administration before and after 

induction of diabetes (prophylactic group IV) 

showed a significant decrease of serum glucose 

and kidney function biomarkers (serum urea and 

creatinine levels, and urine albumin 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Emery%20AE%5Bauth%5D
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concentration). Improved renal tissue 

homogenate parameters evidenced by an 

increase in GSH with significant decrease in 

TNF-α and LDH when compared to both group 

II and group III. 

However, this improvement demonstrated 

with ginger intake did not reach normal control 

values. 

 

Table (1): The effect of ginger extract (GE) administration on serum glucose, urea, creatinine 

levels, urine albumin concentration, and renal tissue GSH, TNF-α and LDH of different studied 

animal groups. 
 

Groups 

 

 

Parameters 

Normal control 

group (I) 

Mean 

± SEM 

Diabetic control group (II) 
GE treated diabetic group 

(III) 
GE prophylactic pretreated diabetic group (IV) 

Mean 

± SEM 

P- value 

Vs control 
Mean 

± SEM 

P- 

value Vs 

(II) 

 

Mean ± SEM 

P- value Vs 

(II) 

P- value Vs 

(III) 

Serum glucose 

(mg\dl) 
80.27±1.30 316.86a±11.26 0.05 179.31b ±5.64 0.05 135.27b,c±3.06 0.05 0.05 

Serum urea 

(mg/dl) 
31.00±0.94 102.25a ±2.38 0.05 67.90 b±1.71 0.05 52.90 b,c ±1.70 0.05 0.05 

Serum 

creatinine (mg/dl) 
 

0.11±0.00 

 

1.75 a ±0.09 

 

0.05 

 

0.68 b ±0.01 

 

0.05 

 

0.39 b,c ±0.01 

 

0.05 
 

0.05 

Urinary 

albumin (mg/24h) 
 

19.29±0.87 

 

88.18 a ±4.33 

 

0.05 

 

66.29b±1.40 

 

0.05 

 

50.60 b,c ±1.78 

 

0.05 
 

0.05 

Renal GSH 

(mmol\mg 

protein) 

 

48.80 ±1.07 

 

19.31 a ±0.77 

 

0.05 

 

31.98b±1.26 

 

0.05 

 

40.75 b,c ±0.44 

 

0.05 
 

0.05 

Renal TNF-α 

(pg\mg protein) 
 

31.23 ±0.76 

 

192.01 a ±8.62 

 

0.05 

 

101.71b±3.4 

 

0.05 

 

75.93 b,c ±2.85 

 

0.05 
 

0.05 

Renal LDH (μ\mg 

protein) 
109.07±2.99 207.98 a ±5.41 0.05 178.87 b ±1.41 0.05 156.27 b,c ±2.43 0.05 0.05 

a: significant values compared to normal control. b: significant values compared to diabetic control. c: 

significant values compared to diabetic treated group. 

 

Histopathological results of the current 

study as demonstrated in figure (1) showed 

marked alteration of renal architecture of 

diabetic rats where glomerulomegally, fibrosis 

as well as degeneration and dilatation of tubules 

were observwed. There were inflammatory 

cells, hemorrhage and marked thick arterioles in 

other areas. 

On the other hand, diabetic rats treated with 

ginger showed improvement of the destructive 

effect induced by alloxan but, there was mild 

inflammation, fibrosis and hemorrhage. 

Moreover, administration of ginger before and 

after induction of diabetes showed better 

improvement than ginger treatment with scanty 

edema and inflammation also, the arterioles in 

few cases are still thickened. 
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Histopathology of the Kidneys (Fig.1): Micrograph of transverse section of kidney in control 

group (Group I) revealed normal glomerular (G) and tubular 

 

(T) pattern without any inflammatory changes 

(Fig.4:a & b). (c & d) Renal sections of diabetic 

rats ( Group II), showed mild glomerulomegally 

and most of glomeruli are hyperemic with 

thickened arterioles; Some tubules show 

vacuolar degeneration, others are cystically 

dilated with hyaline cast in some and debris in 

others; The interstitial tissue shows mild 

mononuclear inflammatory cellular infiltrate. (e 

& f) Renal sections of diabetic rats treated with 

EGE (Group III) for 4 weeks depicting partial 

regression in the histopathological changes 

noticed in Group II: glomeruli show slight 

mesangial expansion and some glomeruli look 

normal;The tubules show slight cloudy swelling 

and the interstitial tissue shows mild focal 

mononuclear inflammatory cellular 

infiltrate. (g & h) Renal sections of Group IV 

rats treated with EGE for 6 weeks (i.e. one week 

before and continued after induction of diabetes 

till the  end of experimental protocol) displayed 

maximum improvement in the kidney tissue 

which showed almost the normal structures of 

glomeruli, tubules and interstitial tissues.(H and 

E×100 &200) 
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DISCUSSION 

In the present study induction of diabetes 

of adult rats by alloxan injection produced a 

significant increase in serum glucose level as 

compared to normal control rats. These results 

were supported by the studies of Ghaisas et al. 

(2010) and Pourghasem et al. (2014). The 

observed data suggests that the increase in 

serum glucose level may be due to the 

diabetogenic action of alloxan. Angothu et al.( 

2010) demonstrated direct damage of β-cells by 

alloxane -related free radicles due to the 

reduction processes of alloxane upon its uptake 

by pancreatic beta cells. Rohilla and Ali (2012) 

mentioned that the disturbance in intracellular 

calcium homeostasis has also been reported to 

constitute an important step in the diabetogenic 

action of alloxan. 

Administration of ginger to diabetic 

treated (III) and prophylactic pretreated (IV) 

groups showed a significant decrease in serum 

glucose level when compared to diabetic 

control. These results are in accordance with 

Sultana et al. (2014). Salim (2014) 

demonstrated that serotonin receptors may be 

involved in hypoglycemic effect of ginger. 

Serotonin receptors mediate suppression of 

insulin release and ginger can antagonize this 

suppressive effect. Also, Eleazu et al. (2013) 

explained hypoglycemic effect of ginger by 

inhibition of the glycolytic activity of brush 

border enzymes of the small intestine by 

polyphenolic compounds of ginger (alkaloids, 

tannins and flavinoids). Flavinoids as 

antioxidants may prevent the progressive 

impairment of pancreatic beta cell function due 

to oxidative stress, thereby reducing 

hyperglycemia of diabetes. Abdulrazaq et al. 

(2012) suggested that the anti- hyperglycaemic 

action observed was as a result of increased 

glucose utilization at the liver as well as skeletal 

muscle by the virtue of its inorganic 

components. Moreover, the dietary fibers of 

ginger may help to delay the digestion and 

conversion of starch to simple sugars, an 

important factor in the management of diabetes 

(Jafri et al., 2011). In contrast to the present 

data, Sani et al. (2014) who did not observe any 

hypoglycemic effect of ginger in diabetic rats. 

This may be due to difference in dose, duration 

and/ or of preparation adopted in this study. 

Kidney function biomarkers (serum urea 

and creatinine, and urinary albumin 

concentration) were improved with partial 

reversal of renal microarchitecture in both 

ginger treated and pre-treated diabetic rats 

compared with diabetic control rats. Ginger 

administration produced reduction of blood 

glucose level which is associated with reduction 

of gluconeogenesis though proteolysis and 

thereby reduction of serum urea and creatinine 

level which are the waste products of protein 

catabolism. these findings were in agreement 

with studies of Hanna et al., (2014) and Tzeng 

et al., (2013). 

Rafeian-Kopaei and Nasri (2014) 

mentioned that ginger extract ameliorate 

proteinuria and diabetic kidney injury though 

prevention of adenosine mononophosphate - 

activated protein kinase dephosphorylation 

(which is highly expressed in the kidney where 

it is reported to be involved in a variety of 

physiological and pathological processes 

including ion transport, podocyte function and 

diabetic renal hypertrophy). In addition, Tzeng 

et al. (2013) suggested that ginger might 

alleviate downregulated expression of renal 

nephrin and podocyte which could be a main 

contributor reducing proteinuria in diabetic 

kidney disease. Moreover, Thomson et al. 

(2013) mentioned that the anti- inflammatory 

effect of ginger extract is related to inhibition of 

cyclooxygenase (COX-1), a key enzyme leading 

to the formation of prostaglandins that cause 

inflammation and swelling resulting in 

improvement of renal tubular injury and 

proteinuria. 

The present study showed a significant 

increase in renal GSH level versus marked 

reduction of renal TNF-α and LDH levels of 

diabetic rats treated (group III) and pretreated 

(group IV) with ginger compared to diabetic 

control ones. Similar findings were reported by 

studies of Roufogalis. (2014), Attyah & Ismail 

(2012), and Morakinyo et al. (2011). Ginger 

may carry out its protective properties on renal 

tissue cells either by preventing the production 

of free radicals or by neutralizing/scavenging 

free radicals produced in the body (Kazeem et 

al., 2012). Also, phenolic compounds have 

inhibitory effect on lipid peroxidation. 

The raised levels of antioxidant enzymes 

together with serum GSH participate directly in 

the neutralization of free radicals and reactive 

oxygen compounds (Mashhadi et al.,2013). 

Moreover, Tzeng et al. (2013) 

demonstrated that ginger extract has 

renoprotective effect through the inhibition of 

macrophage infiltration in the glomeruli of 

kidney tissue. Inhibition of macrophage 

activation is followed by a significant decrease 

in albuminuria and extracellular matrix 

http://ascidatabase.com/author.php?author=M.&amp;amp%3Blast=Thomson
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mashhadi%20NS%5Bauth%5D
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accumulation. Indeed, reduction of macrophage 

infiltration can reduce a variety of substances 

which can promote renal injury [TNF-α, ROS 

and IL-1] and inhibiting the action of some of 

these molecules reduces kidney damage (Wang 

et al., 2014). Also, hypoglycemic effect of 

ginger is followed by reduction in the elevated 

levels of mitogen-activated protein kinase (p38) 

which participates in the intracellular signal 

transduction and production of TNF-α (Bak et 

al., 2012). Furthermore, Ramudu et al. (2011) 

reported that hypoglycemic effect ginger is 

followed by decreased accumulation of pyruvate 

and decrease its conversion to lactate resulting 

in decrease in LDH activity indicating decrease 

in tissue damage. 

 

CONCLUSION 

Ginger is a safe herbal medicine. Ginger 

extract might be a useful prophylactic and 

curative tool against development of diabetic 

kidney damage. GE may offer a potential 

adjuvant to antidiabetic medications to reduce 

the oxidative stress, inflammation and tissue 

damage. Further detailed studies are required to 

establish the clinical application of ginger 

ethanol extract and to identify the molecules 

responsible for the pharmacological activity. 
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تأثيز عهى اإلخهبد انتأكسذي، : فً انفئزان (انشودجيم)تخفيف انضزر انكهىي انمستحث ثأنىكسبن ثىاسطخ خذور سوديجز أوفيسيىبل 

انسيتىكيىبد االنتهبثيخ وأضزار األوسدخ 

فبته إثزاهيم عهً ، عشح حبمذ عجذ انىهبة 

 (انقبهزح- ثىبد)كهيخ طت األسهز - قسم انفسيىنىخً

 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

  :خهفيخ انجحث
.. اإلخهبد انزأكغذٌ انُبخى عٍ اسرفبع انغكش فٍ انذو َهعت دوسا زُىَب فٍ رطىس اعزالل انكهُخ انغكشٌ واألضشاس انكهىَخ 

. وقذ أخشَذ هزِ انذساعخ العزكشبف آنُخ عًم يغزخهض انضَدجُم عهً زًبَخ انكهً رسذ ظشوف يشع انغكشٌ

  :مىاد وطزق انجحث

فٍ هزِ انذساعخ، رى دساعخ انزأثُش انىقبئٍ نهكهً يٍ يشع انغكشٌ انُبخى عٍ أنىكغبٌ ثبعزخذاو يغزخهض صَُدُجش أوفُغُُبل 

خشاو و رى  رقغًُهى إنً أسثع يدًىعبد 180-150َزشاوذ وصَهى ثٍُ  (40= عذدهى )رى رقغُى ركىس انفئشاٌ انجُضبء . (انضَدجُم)

 : يزغبوَخ عهً انُسى انزبنٍ

 (انًدًىعخ انضبثطخ) انمدمىعخ األونى 

 طشَق عٍ األنىكضاٌ ثبعزخذاو انًدًىعخ هزِ فٍ انغكشٌ يشع اعزسذاس رى وقذ: (يدًىعخ انغكشٌ) انمدمىعخ انثبويخ   

. وازذح يشح اندغى وصٌ يٍ كدى نكم يدى 160 ثدشعخ أنجشورىٍَ انسقٍ

ثًغزخهض  يعبندزهب ورى ثبنغكشٌ يظبثخ فئشاٌ :(يدًىعخ انغكشٌ انًعبندخ ثًغزخهض انضَدجُم) انمدمىعخ انثبنثخ  

. يعىَخ أَجىثخ طشَق عٍ إعطبؤهب ورى اندغى وصٌ يٍ كدى نكم يدى 300 ثدشعخ انضَدجُم

يدًىعخ عجق يعبندزهب ثًغزخهض انضَدجُم أعجىع  قجم اعزسذاس انغكشٌ ثُفظ طشَقخ انًدًىعخ  ) انمدمىعخ انزاثعخ           

واعزًش انعالج ثًغزخهض انضَدجُم فٍ كم انًدًىعبد نًذح أسثعخ أعبثُع ثعذ انزأكذ يٍ يشع  (انثبنثخ

 .انغكشٌ

 عبعخ فٍ أقفبص انزًثُم انغزائٍ ندًع انجىل نهفسض 24فٍ َهبَخ انفزشح انزدشثخ رى االززفبظ خًُع انسُىاَبد ثشكم فشدٌ  

رى طشد عُُبد انذو ورى اعزخذاو انًظم .  عبعخ12رى عست عُُبد انذو يٍ انىسَذ اندُجٍ انعٍُُ نهفئشاٌ ثعذ طُبو . انجُىكًُُبئٍ

ثى رى انزضسُخ ثبنفئشاٌ ورى رششَر انكهً وإعذادهب نهذساعخ انجُىكًُُبئُخ واألَغدخ انًشضُخ . نهذساعخ انجُىكًُُبئُخ

  :انىتبئح
وكزنك انًدًىعخ انشاثعخ انزٍ أعطُذ  (انًدًىعخ انثبنثخ)إعطبء يغزخهض انضَدجُم ثعذ اعزسذاس يشع انغكشٌ ثأنىكضاٌ  

يغزخهض انضَدجُم أعجىعب قجم اعزسذاس انغكشٌ ثهب   خفف ثشكم كجُش يٍ اإلخهبد انزأكغذٌ انُبخى عٍ يشع انغكشٌ، واإلنزهبة، 

يع . وقذ ثجذ هزا انزأثُش عٍ طشَق انسذ يٍ اندهىكىص فٍ انذو وانُىسَب وانكشَبرٍُُُ، ورشكُض األنجىيٍُ انجىنٍ. ورهف األَغدخ فٍ انكهً

اعزعبدح انزىاصٌ انزأكغذٌ، واَخفبع دالئم  انزهبة ورهف األَغدخ انكهىَخ يًثهخ فٍ صَبدح يغزىي اندهىربثُىٌ انكهىٌ يقبثم اَخفبع  

TNF-α  و LDH . ٍوعالوح عهً رنك، أظهشد انذساعخ انُغُدُخ نهكهً اَعكبط خضئٍ نهعاليبد انُغُدُخ يٍ األضشاس انكهىَخ ف

انفئشاٌ انًظبثخ ثبنغكشٌ يع رسغٍ أكثش أهًُخ واعزعبدح انعًبسح انكهىَخ نىزع فٍ انًدًىعخ انشاثعخ نهدشراٌ انزً أعطُذ يغزخهض 

  .انضَدجُم يغجقب

  :االستىتبج

وفقب نهُزبئح انزٍ رى انسظىل عهُهب فٍ انذساعخ انسبنُخ ًَكٍ أٌ َغزُزح أٌ يغزخهض انضَدجُم قذ َكىٌ أداح وقبئُخ وعالخُخ  

 .يفُذح ضذ رطىَش يشضً انكهً انغكشٌ

 


