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ABSTRACT 

 Background and goals. Obesity is one of the major health problems and is 

considered as pandemic disorder all over the world. GC/HCA is one of the 

commonly used natural products for losing weight. In this study we evaluated 

efficacy of GC/ HCA in controlling body weight and lipid profile as well as 

potential hepatic and testicular toxicity. Methods. Animals were divided into 

three groups. Group 1 (C) control treated with D.W. Group 2 (HCA-I) treated 

with GC/HCA 200 mg/kg by gavage for three weeks. Group 3 (HCA-II) treated 

with GC/HCA 400 mg/kg by gavage for two weeks.  Results. Present study 

revealed significant reduction of plasma TG in HCA-I group. However, we 

found significant elevation of CRP, TG and TC levels, reduction in TBW as well 

as LDL/HDL ratio in HCA-II group. Moreover, significant rise of plasma ALT 

and AST and reduction in free testosterone (FTs), FSH, and LH were found in 

HCA-II. Histological examination of the liver showed hazy foamy cytoplasm of 

hepatocytes with some eccentric nuclei, congested portal vein, dilated central 

vein and portal tract in HCA-I group. Histological examination of the testes 

showed increased interstitial space with reduced interstitial cells and 

seminiferous tubules not much affected in HCA-I group.  Conclusion. The 

results of present work revealed that the effect of GC/HCA on body weight and 

lipid profile is dose and duration dependent. Although higher dose of GC/HCA 

is more effective in reducing TBW and LDL/HDL ratio, it might cause 
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functional impairment as well as structural changes of both liver and testis. List 

of abbreviations: Garcinia cambogia/Hydroxycitric acid (GC/HCA), Total body 

weight (TBW), Triglycerides (TG), total cholesterol (TC), low density 

lipoproteins (LDL), high density lipoproteins (HDL), C-reactive protein (CRP), 

Alanine transaminase (ALT), Aspartae transaminase (AST), Free testosterone 

(FTs), Follicle stimulating hormone (FSH), and Luteinizing hormone (LH). 

Key words: GC/ HCA, Hydroxycitric acid (HCA), Liver, Testis, Alanine 

transaminase (ALT), Aspartae transaminase (AST), Lutenizing hormone (LH), 

Follicle stimulating hormone (FSH), Testosterone.  

INTRODUCTION 

Dyslipidemia is a metabolic condition that affect not only obese or adults 

but also thin and young. It presents clinically with different pictures however a 

common finding is the disturbed lipid metabolism causing changes in lipids and 

lipoproteins in blood (Vázquez et al 2009). Lipid profile is a screening tool for 

abnormalities in lipids, such as cholesterol and triglycerides that can diagnose 

the potential risks for cardiovascular as well as other disease. A generalized pro-

inflammatory condition is precursor for arthrosclerosis and cardiovascular 

disease (Libby, 2002). C reactive protein (CRP) is an inflammatory marker that 

is associated with dyslipidemia, type 2 diabetes, metabolic syndrome, and the 

risk of cardiovascular diseases (McDade et al. 2009). There are a limited 

number of drugs in the market to control body weight however, their safety and 

efficacy need to be evaluated. Garcinia/HCA (GC/HCA) is commonly used 

herbal supplement for controlling body weight. HCA is considered as the major 

acid extracted from the fruit rinds of GC (Jena et al. 2002; Heymsfield et al. 

1998) that is responsible for reducing weight through inhibition of ATP citrate 

lyase enzyme (Deore et al. 2011).  
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 Previous studies showed conflicting results about the efficacy and side 

effects of GC/HCA use especially with high and prolonged use (Saito et al 

2005). Various in vivo studies showed that GC/HCA helps to enhance fat 

oxidation and reducing de novo lipogenesis however, hepatotoxic effect of 

GC/HCA has been reported in previous clinical trials (Dara et al. 2008). On the 

other hand, Mahendran and Devi reported that high consumption of HCA didn't 

cause any signs of inflammation or hepatotoxicity in both animal and clinical 

trials (Mahendran and Devi, 2001). Testes are targeted by many natural and 

synthetic products causing disturbed hormonal level or spermatogenesis. 

Previous literature showed conflicting results concerning GC/HCA on testis. 

Saito et al reported reduction of testicular weight by half, marked atrophy, and 

impairment of spermatogenesis with high dose HCA administration (Saito et al. 

2005). Ohia and his colleagues showed safe use of up to 5gm/kg of natural 

extract of (-)-hydroxycitric acid (HCA-SX) given orally by gavage to fasted rats 

that is equivalent to 233 times the human dose of 1.5 g/day (Ohia et al.2002). 

Moreover, another study observed no side effects of use of HCA-SX at doses of 

100, 1000, and 2500 mg/kg in rats for 3 months on liver and testis weight, 

hepatic and testicular DNA fragmentation morphology (Shara et al. 2003). 

Another study done by Hayamizu and his group showed that oral intake of GC 

At the daily recommended dose levels does not affect serum sex hormone levels 

(Hayamizu et al. 2008).  

AIM OF STUDY 

 The aim of this study is to investigate the effect of GC/ HCA (50% HCA) 

administration at two different regimes on total body weight, lipid profile, 

plasma levels of inflammatory marker (CRP), liver enzyme; ALT, AST, free 

testosterone and pituitary hormone; LH and FSH as well as structural changes in 

the liver and testis in healthy adult male rats. 
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MATERIALS AND METHODS 

Drugs and chemicals 

 GC/ HCA (Garcinia Cambogia Fruit Extract containing- NLT 50 % w/w of 

Hydroxycitric acid; 1,2-Dihydroxy-1, 2, 3-propanetricarboxylic acid and 

Chromium (as picolinate) 281.569 mcg equivalent to chromium 35 mcg) used 

by dissolving one capsule in 10 ml D.W, each capsule containing 500 mg, EVA 

Pharma for Pharmaceuticals & Medical Appliances Batch No. 405928) (Amin 

et al., 2011) given at two different  doses of 200 mg.kg-1 daily by gavage for 3 

weeks and 400 mg.kg-1 for 2 weeks (Ohia et al. 2002).  

Animal preparation and experimental approach:  

 A total of 18 adult male Albino rats weighing 200-300 g. Rats were kept 

under observation for one week before onset of experiment to be acclimatized 

and housed in metal cages at room temperature 25°C, normal light dark cycle in 

the Animal Laboratory Facility at Faculty of Medicine-Assiut University during 

the period of the research. Water and food (standard rat chow) were allowed to 

rats ad libitum. The experiments were carried out according to the protocol 

approved by the Local Ethical Committee of the Faculty of Medicine, Assiut 

University in accordance with the ethical guidelines for scientific research in 

conscious animals. 

 Animals were divided into three groups (6 rats each). Control group (C) 

received D.W. daily orally by gavage for 2 or 3 weeks. HCA-I received GC/ 

HCA 200 mg/ kg orally by gavage for three weeks. HCA-II received GC/ HCA 

400 mg/ kg orally by gavage for two weeks. After 24 hours fasting, rats in all 

groups were anaesthetized with ether, scarified by decapitation. Blood samples 

were collected from the three groups of rats into heparinized tubes by retro 

orbital puncture. Plasma was separated by centrifugation at 3000 rpm for 10 min 

and stored at -80°C in aliquots until analysis before animal sacrifice. Target 
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tissues (testis and liver) were excised from animals at the time of sacrifice, 

washed with ice-cold physiologic saline solution for further processing. 

Biochemical parameters  

 AVITEX CRP (Ref OD073/OD023/ OD023/E) Omega Diagnostics; 

Triglycerides FL (TR F100 CH), Cholesterol FL (CT F100 CH), LDL-

Cholesterol FL (DL F080 FH), HDL-Direct FL (HD F080 CH) (TR, CT, and 

HDL kits purchased from Chemica Diagnostica Via Campania 2/4, 60030 

Mansano (AN) - ITALY – EU); Alanine aminotransferase (ALT) and Aspartate 

aminotransferase (AST) were estimated in plasma by using diagnostic kit ALT 

(EC 2.6.1.2) liquiUV test and AST (EC 2.6.1.1) liquiUV test; both ordered from 

Human Gesellschaft für Biochemica und Diagnostica (mbH, Wiesbaden, 

Germany) following the manufacture instructions and using Auto Biochemistry 

analyzer (Robonite Prietest-touch-India. Parameters of testicular function; LH 

and FSH plasma levels were estimated by using LH ELIZA kit (Cat. No. PT-

LH-96) and FSH ELIZA kit (Car. No. PT-FSH-96) both supplied by Pishtaz 

Teb Diagnostics (JTC Diagnosemittel UG Schulweg 8 D-34516 

Voehl/Germany), free testosterone plasma levels was estimated using DBC 

Testosterone ELIZA KIT (Cat. No. CAN-TE-250; version 5.1) supplied by 

Diagnostic Biochem Canada Inc. (41 Byron Ave, Dorchester, Ontario, Canada, 

N0L 1G2) following manufacture instructions. Absorbance read using 

Automated ELIZA plate reader (Robonite-Readwell-India).  

Histology 

 Testis and liver samples were taken for histological evaluation. Slices from 

these organs were fixed in 10% neutral buffered formalin for 24 h. After 

automated dehydration through agraded alcohol series, the slices were 

embedded in paraffin, sectioned at 5 µm. Then, sections were stained with 

hematoxylin and eosin, before being evaluated using a Leitz light research 
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microscope (Leitz Wetzlar, Germany). Blind analysis of morphological changes 

was performed.  

Statistical analysis 

GraphPad Prism 5 (GraphPad Software Inc., La Jolla, CA, USA) was used 

for data analysis. Data were presented as mean +/-SE. Data were compared 

among the two groups using unpaired two tailed t-test. Data were compared 

among the three groups using One Way ANOVA with Bonferroni Multiple 

Comparison test. A (P) value of less than 0.05 was considered to represent a 

statistically significant difference. 

RESULTS 

Effect of treatment with GC/ HCA on total body weight (TBW): treatment with 

GC/ HCA 200 mg/kg (HCA-I ) orally by gavage for 3 weeks caused 

insignificant change of TBW compared to control group (C).  However, 

treatment with GC/ HCA 400 mg/kg orally by gavage for 2 weeks caused 

significant reduction in TBW compared to both C group and HCA-I group (Fig. 

1, n=6).  

 

Figure (1). Effect of treatment with GC/ HCA on total body weight: % change 

in total body weight (TBW): final weight minus initial weight over initial 

weight multiplied by 100, HCA-I group treated with GC/ HCA 200mg/kg for 3 

weeks, HCA-II group treated with GC/ HCA 400mg/kg for 2 weeks. All values 
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are expressed as mean +/-SEM, One Way ANOVA with Bonferroni's Multiple 

Comparison Test was used, (*) HCA-II compared to both control and HCA-I 

groups (P< 0.05, n = 6). 

 Effect of treatment with GC/ HCA on lipid profile: treatment with GC/ 

HCA 200 mg/kg (HCA-I) orally by gavage for 3 weeks caused significant 

reduction of plasma TG however, It caused insignificant change in plasma TC, 

LDL, HDL levels, or LDL/HDL ratio compared to control (Fig. 2A & 2C, n=6).  

However, treatment with GC/ HCA 400 mg/Kg (HCA-II) for 2 weeks caused 

significant elevation of TG and TC levels, insignificant change in LDL or HDL, 

and significant reduction LDL/HDL ratio compared to both control and low 

dose HCA-I groups. (Fig. 2B & 2C, n=6).  

 

 



Ghada S. Mahmoud and Ayman S. Amer 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

168 

 

Figure (2). Effect of treatment with GC/ HCA on lipid profile: A; HCA-I group 

treated with GC/ HCA 200mg/kg for 3 weeks, B; HCA-II group treated with 

GC/ HCA 400mg/kg for 2 weeks, control group (C), hydroxycitric acid groups 

(HCA), total cholesterol (TC), triglycerides (TG), low density lipoproteins 

(LDL), high density lipoproteins (HDL), mg/dl (milligram/ deciliter). All values 

are expressed as mean +/-SEM, Unpaired two tailed t test was used for 

comparison in Fig.2A & 2B. One Way ANOVA with Bonferroni's Multiple 

Comparison Test was used in Fig. 2C (*P<0.05; **P<0.05; n=6).  

 Effect of treatment with GC/ HCA on C reactive protein (CRP): treatment 

with GC/ HCA orally by gavage for 2 or 3 weeks caused significant increase in 

plasma CRP level at both the high and low dose of GC/ HCA (Fig. 3) compared 

to controls, significantly higher level of CRP in HCA-I compared to HCA-II 

(n=6). 

 

Fig. (3): Effect of treatment with GC/ HCA on plasma C reactive protein 

(CRP): control (C), HCA-I group treated with GC/ HCA 200mg/kg for 3 weeks, 

HCA-II group treated with GC/ HCA 400mg/kg for 2 weeks, all values are 

expressed as mean +/-SEM, One Way ANOVA with Bonferroni's Multiple 

Comparison Test was used. (*) HCA compared to control, (+) HCA-I compared 

to HCA-II (*P<0.05; n=6).  

 Effect of treatment with GC/ HCA on liver function: treatment with GC/ 

HCA 400 mg/kg orally by gavage for 2 weeks caused significant rise in plasma 

ALT and AST levels (Fig. 4) compared to controls (n=6).  
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Figure (4). Effect of treatment with GC/ HCA on plasma alanine transaminase 

(ALT) and aspartate transaminase (AST) levels: control group (C), 

hydroxycitric acid treated group (HCA), International unit/ liter (IU/L). All 

values are expressed as mean +/-SEM, Unpaired two tailed t test was used for 

comparison. (**P>0.01;n=6).  

 Effect of treatment with GC/ HCA on testicular function: treatment with 

GC/ HCA 400 mg/kg orally by gavage for 2 weeks caused significant decrease 

in plasma testosterone level, FSA and LH levels (Fig. 5) compared to controls 

(n=6).  

 

 

 

 

 

 

 

Figure (5), Effect of treatment with GC/ HCA on plasma level of free 

testosterone (FTs), luteinizing hormone (LH), and follicle stimulating hormone 
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(FSH): control group (C), hydroxycitric acid (HCA), picogram/ milliliter 

(pg/ml), international unit/ liter (IU/L). All values are expressed as mean +/-

SEM, Unpaired two tailed t test was used for comparison. (*P>0.05; **P>0.01; 

***P>0.005 compared to controls; n=6).  

 Histological analysis of the liver tissues: control group treated with saline 

showed hepatocytes having normal morphological appearance (fig.6A1-

A4).Treatment with GC/ HCA 200 mg/kg orally by gavage for 3 weeks caused 

some histological changes in the hepatic lobules including dilation of central 

vein, congested dilated portal tract. Hepatocytes showed hazy foamy cytoplasm 

with some eccentric nuclei indicating early fatty change (fig.6B1-B4). 
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Fig. (6): Photomicrographs of the liver sections with the same staining (H&E) 

and different magnification in the control and treated groups. A1, 2, 3 & 4: 

Control group (left panel) showing hepatocytes that have normal morphological 

appearance showing the central vein (arrow) with radiating cords of 

hepatocytes with narrow sinusoids in between, basophilic bodies and portal tract 

present at the periphery of the lobules (*). B1, 2, 3 & 4: GC/HCA treated group 

(right panel) showing dilated central vein, dilated portal tract with congested 

portal vein, hazy foamy cytoplasm  indicating fatty change (star), and some 

eccentric nuclei (arrow heads). (Magnification A1: X40, A2: X100, A3400, A4 

&A5 X1000; B1: X40, B2: X100, B3400, B4 &B5 X1000). 

 Histological analysis of the testis tissues: control group treated with saline 

showed seminephrous tubules having normal morphological appearance 

(fig.7A1-A5).Treatment with GC/ HCA 200 mg/kg orally by gavage for 3 

weeks caused increased interstitial space with reduced interstitial cells, 

however, seminiferous tubule not much affected. (fig.7B1-B5). 
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Figure (7). Photomicrographs of transverse sections of rat testis with the same 

staining (H&E) and different magnification in the control and treated groups: 

A1, 2, 3 & 4: control group (left panel) showing seminiferous tubule (ST) 

containing different types of germ cells; spermatogonia (Sg) lying on the 

basement membrane (Bm), spermatocytes (Sc), spermatids spermatozoa(Sp) 

and sertoli cells nuclei (Sn). The interstitial tissues found between seminiferous 

tubules contain interstitial cells; leydig cells (LC). B1, 2, 3 & 4: garcinia/HCA 

group (right panel) showing an increased interstitial space with reduced 
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interstitial cells (IC), seminiferous tubule (ST) not much affected. 

(Magnification A1: X40, A2: X100, A3400, A4 &A5 X1000; B1: X40, B2: 

X100, B3400, B4 &B5 X1000).  

DISCUSSION 

 

The results of the present work showed that treatment with GC/ HCA at 

400 mg/kg for 2 weeks caused significant decrease of TBW while treatment 

with 200 mg/ kg for 3 weeks doesn't change the body weight. In support with 

our finding, a previous study showed that HCA is an effective herbal 

supplement as weight-loss formula that can facilitate a reduction in excess body 

weight and body mass index (Preuss et al. 2004). Moreover, the effectiveness of 

the higher dose of GC/ HCA in reducing the body weight in rats is supported by 

the work of Saito and his group (Saito et al. 2005). On the other hand, the 

failure of GC/HCA at low dose to reduce the TBW is supported with many 

clinical trials that do not support HCA as an effective weight-loss aid. A 

previous clinical study has demonstrated that HCA has no effect in the reduction 

of both TBW and fat mass (Heymsfield et al. 1998). Meta-analysis done by 

Onakpoya and his group reported a small change in body weight that has 

borderline or no statistical significance between the HCA and placebo groups 

(Onakpoya et al. 2011). This can be explained on the basis of difference in 

experimental design including dose, duration, animal species as well as form 

thence, bioavailability of the active ingredient. 

Several laboratory and animal studies of HCA have produced results that 

indicate a potential for modulation of lipid metabolism. Our results showed that 

treatment with GC/HCA at low dose for 3 weeks caused significant reduction in 

plasma level of TG however it doesn't change other parameters of lipid panel. In 

agreement with this result, Preuss and his group reported decreased TG level 

with HCA administration (Preuss et al. 2005). Meanwhile, GC/HCA given at 
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higher dose for 2 weeks, although, significantly reduced LDL/HDL ratio, it 

raised TC and TG levels, and doesn't significantly change LDL or HDL plasma 

levels. In agreement with this result, one study revealed that GC/ HCA had 

insignificant effect on glucose metabolism, body weight, serum lipids, or 

measures of inflammation and oxidative stress (Iqbal et al. 2009). Another study 

done on female rats revealed rise in plasma free fatty acids with 25 days of 

GC/HCA administration that is explained on the basis of increased lipolysis. In 

contrast to us, previous studies reported decreased levels of total cholesterol, 

LDL, and serum leptin as well as increased HDL level and fat metabolites 

excretion in urine with HCA supplemenation (Preuss et al. 2005; Ohia et al. 

2002). These apparently conflicting results could be explained on the basis of 

difference in dose, duration and form of HCA used. 

 Moreover, we showed a significant rise in plasma CRP level in GC/HCA 

treated group compared to controls at both low and high dose. In agreement 

with our result Bilal and his group reported insignificant difference in CRP level 

with large dose of Garcinia cambogia administered for 25 days in high fat diet 

fed female rats (Bilal et al. 2012). In contrast to us, previous studies reported a 

decrease in plasma level of two inflammatory markers; CRP and IL-6 in Super 

CitriMax (HCA-SX) treated  male Zucker rats for 7 weeks compared to control 

animals (Stohs et al 2010; Asghar et al. 2007). This discrepancy could be 

explained on the basis of different form of HCA used.   

 Present study showed impaired liver function in HCA-II group manifested 

by significant elevation in ALT and AST plasma levels. In line with our results, 

previous clinical studies reported that administration of HCA caused elevated 

plasma level of liver enzymes and induced hepatotoxicity without explaining the 

underlying mechanisms (Jones et al. 2009; Shim et al. 2009; Stevens et al. 

2005). Histological examination of liver showed that GC/HCA administration 

for three weeks at low dose caused early fatty change of hepatocytes as 
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indicated by hazy foamy cytoplasm with some eccentric nuclei of liver cells, 

dilation of central vein and congested dilated portal tract.  

 Concerning testicular function, we found significant decrease in plasma 

testosterone, FSH, and LH levels in GC/HCA treated (HCA-II) group compared 

to their controls. Up to our knowledge, no previous study looked at the effect of 

GC/ HCA on male sex hormones in rats. One study done in human reported that 

intake of GC at a dose equivalent to 1gm/kg/day HCA for three months does not 

alter plasma testosterone level in overweight subjects (Hayamizu et al. 2008). 

For further investigation of the effect of GC/HCA on the testis histological 

examination was done. Although, histological examination of the testes showed 

healthy morphology of seminiferous tubule, an increased interstitial space with 

reduced interstitial cells was seen in GC/HCA treated (HCA-I group) compared 

to their controls. The testicular toxicity of HCA is supported by the study of 

Saito and his group reporting that high doses of HCA caused testicular atrophy 

and impaired spermatogenesis (Saito et al. 2005). 

CONCLUSION 

 The present study revealed that oral administration of GC/HCA at low dose 

for 3 weeks is associated with reduction of plasma levels of TG. However, 

insignificant changes in total body weight and other lipid panel parameters were 

found. On the other hand, administration of GC/HCA at higher dose for two 

weeks caused significant reduction in TBW and LDL/HDL ratio. However, 

significant rise of TC and TG, CRP, liver enzymes as well as reduction of LH, 

FSH, and testosterone level with high dose GC/HCA for two weeks were found.  

The impaired parameters of liver and testicular function are associated with 

histopathological changes of liver and testis.  The results of present work 

showed that efficacy of GC/HCA as herbal supplement to reduce total body 

weight is dose and duration dependent. Our finding suggested that GC/HCA is 
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not considered as safe weight losing dietary aid because of the drug-induced 

functional impairment as well as structural changes of liver and testis. 
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صٚادة انحٛض عٍ نخظٛخٍٛ لأظٓش انفحض انُسٛدٙ كًا  ، فٗ انًدًٕعت انثاَٛتانٕسٚذ انًشكض٘ 

 . فٗ انًدًٕعت انثاَٛت ةانخالنٙ يع اَخفاع انخالٚا انخالنٙ

 

:االستىتاج  

انًسخخهظت يٍ َباث انداسسُٛٛا  يادة انٓٛذسٔكسٙ سٛخشاث ٔكشفج َخائح ْزا انعًم أٌ أثش   

عهٗ انشغى يٍ أٌ . انعالجدة واندشعت ٔ ٚعخًذ عهٗ انٕصٌ ٔانذٌْٕ فٙ اندسى اَخفاععهٗ 

انبشٔحُٛاث انذُْٛت يُخفؼت خفغ َسبت  ٔاَقاص انٕصٌ فعانٛت فٙ حعذ أكثش  انعانٛتخشعت ال

 .انكبذ ٔانخظٛت حشكٛبٛت فٗحغٛٛشاث ٔ أَّ قذ ٚسبب إعاقت ٔظٛفٛت ف، عانٛت انكثافت / انكثافت 
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 الملخص العربى

تأثير مستخلص طبيعي مه حامض الهيذروكسيسيتريت  علي وسب الذهىن فى الذم والكبذ 

 والخصية فى  ركىر الجرران البالغة

** أيمه صالح الذيه عامر * –غادي سعذ زغلىل أحمذ محمىد

 خايعت أسٕٛؽ –كهٛت انطب  **اٜديٙ ٔعهى األخُت ٔ قسى انخششٚح* قسى انفسٕٛنٕخٛا انطبٛت

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

: الهذف

. س بًثابت ٔباء فٙ خًٛع أَحاء انعانىانسًُت ْٙ ٔاحذة يٍ انًشاكم انظحٛت انشئٛسٛت، ٔٚعخب   

يٍ انًُخداث انطبٛعٛت  أاحذانًسخخهظت يٍ َباث انداسسُٛٛا ٚعذ  يادة انٓٛذسٔكسٙ سٛخشاث

أٌ انٓذف . يسأنت ْايت ْزِ انًادةحقٛٛى انسًٛت انًحخًهت لنزا فاٌ . سخخذاو نفقذاٌ انٕصٌألأاسعت 

فٙ خشعاث  حخذاو يادة انٓٛذسٔكسٙ سٛخشاثانداَبٛت ألطثاس يٍ اٜيٍ ْزِ انذساست انخحقق 

انخظٛت، فؼال عٍ  ٔ انكبذ ٔٔ ظائف ،فٗ انذو  اد انذُْٛتٔانى َسبعهٗ يخخهفت يخخهفت ٔيذة 

 . انخغٛشاث انٓسخٕنٕخٛت فٗ انكبذ ٔ انخظٙ

: الطريقة

يدًٕعت ػابطت حعطٗ ياء يقطش (  1)انًدًٕعت . قسًج انحٕٛاَاث إنٗ ثالثت يدًٕعاث   

 200 بدشعت انٓٛذسٔكسٙ سٛخشاث حعطٗ خالطت انداسسُٛٛا (  2)انًدًٕعت  انفى ، عٍ ؽشٚق

انٓٛذسٔكسٙ  حعطٗ خالطت انداسسُٛٛا (  3)انًدًٕعت . عٍ ؽشٚق انفى كغ نًذة ثالثت أسابٛع/يغ

 . عٍ ؽشٚق انفى كغ نًذة أسبٕعٍٛ/يغ 400 بدشعت سٛخشاث

: الىتائج

 نبالصيا فٙ انًدًٕعتا نهذٌْٕ انثالثٛت فٗ سع كبٙاخفعٍ أٌكشفج انذساست انحانٛت   

ٔ عانٛت انكثافت / انبشٔحُٛاث انذُْٛت يُخفؼت انكثافت انثاَٛت، كًا ٔخذَا اَخفاع يهحٕظ فٗ َسبت 

انبشٔحٍٛ  يسخٕٚاث فٗيع رنك ٔخذَا اسحفاع كبٛش عت انثانثت، ٔٔٔصٌ انحٕٛاٌ انكهٗ فٗ انًدى

ٔعالٔة عهٗ رنك،   ،انثانثت فٙ يدًٕعت ة انكٕنٛسخٛشٔل ٔ ياد، ٔ انذٌْٕ انثالثٛت، ج انًخفاعم 

ألَضًٚاث انكبذ فٗ اسحفاع انكبٛش  أثبخج ْزِ انذساست أٌ اعطاء خالطت انداسسُٛٛا ٚؤدٖ انٗ

ٔ ْشيَٕاث انغذة انُخايٛت ،   انخسخٕسخٛشٌٔيسخٕٚاث ْشيٌٕ انزكٕسة فٙ  اَخفاعٔ انبالصيا

عٍ صٚادة فٗ نكبذ انُسٛح انًدٓشٖ انفحض كًا أظٓش . انثانثتيدًٕعت الفٙ نهخظٛت  انًحفضة

  ٔانٕسٚذ انبابٙ احساع فٗ إَٚت خالٚا انكبذ ، انخغٛشاث فٗ بعغ ٔخٕد انسٛخٕبالصو يع  انذٌْٕ فٗ


