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Abstract 
 

   Uranium from the environment enters the human body by ingestion with food and drink, and by 

inhalation of air borne U containing dust particles or aerosols. 

  The digestive tract is the entry for radionuclide’s following the ingestion of contaminated food 

and small intestine is the main area of U absorption through out the gastrointestinal tract. 

   The study demonstrate the apoptosis in digestive organs (stomach, small intestine, large 

intestine and liver), and found clove oil reduce apoptotic numbers where Uranium elevated the 

number of apoptotic cells. The results showed an increament significant (P < 0.05) in apoptosis 

cells in animals treated with 75 mg /kg UN (22.8%) in liver , and showed a reduction significant 

(P < 0.05) in apoptosis cells in animals treated with 500mg /kg clove oil ( 2.04 %) in small 

intestine compare with control. 
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الخلاصة 

 

          ٌؤدي الخؼشض للٍْساًٍْم الى حجوغ كوٍاث كبٍشة هٌَ فً هؼظن الاػضاء  الحٌٍْت للجسن ّلقذ حن افخشاض 

ًظشٌت الضشس الزي حسببَ الجزّس الحشة كسبب ّساء حلف الاًسجت ًخٍجت الخؼشض للٍْساًٍْم حٍث حكْى حالت فشط 

حن حصوٍن ُزٍ الذساست لخقٍٍن الخاثٍش الْقائً لجشػخٍي هخخلفخٍي هي . الاكسذة ًُ الوٍكاًٍكٍت الوخْقؼت لوثل ُزا الخاثٍش 

هي  (كغن/ هلغن 75)هي ّصى الجسن فً الجشراى البٍط الوؼاهلت بـ  (كغن/ هلغن 750كغن ّ/ هلغن500)صٌج القشًف  

ّصى الجسن هي ًخشاث الٍْساًٍْم الخً حذػن حسون اػضاء الجِاص الِظوً ّدساست ػذد الخلاٌت الخً حؼاًً الوْث 

. للجشراى  (الوؼذة ّالاهؼاء الذقٍقت ّ الاهؼاء الغلٍضت ّالكبذ  )الوبشهج فً الوقاطغ الٌسٍجٍت فً   

ًخشاث  (كغن / هلغن 75 ) فً اّصاى الحٍْاًاث الوؼاهلت بـ ( P< 0.05)     ّأظِشث الذساست اًخفاض هؼٌْي 

ّ . ًخشاث الٍْساًٍْم  (كغن/ هلغن75)كوا اظِشث اسحفاع هؼٌْي فً رٌّالخلاٌا فً الحٍْاًاث الوؼاهلت بـ .الٍْساًٍْم

كن صٌج /هلغن500) فً هؼذلاث رّي الخلاٌا  فً الحٍْاًاث الوؼاهلت بـ (P< 0.05)أظِشث الذساست اًخفاض هؼٌْي 

 .هقاسًت هغ هجوْػت السٍطشة (     (2.04بٌسبت  (القشًفل

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 



3 

 

Introduction 

    Uranium from the environment enters the human body by ingestion with food and drink, and by 

inhalation of air borne U containing dust particles or aerosols (1). 

The digestive tract is the entry for radionuclide’s following the ingestion of contaminated food and 

small intestine is the main area of U absorption through out the gastrointestinal tract (2 ; 3). 

     Apoptosis is a highly regulated physiologic cell death process that is critical for development, 

host defense, and the prevention of malignancies throughout the body (4: 5 ; 6). 

     There are two major mechanism regulating apoptosis: (1) in mitochondria – regulated 

pathway. And (2) the death receptor path way induced by death signaling legends, such as tumor 

necrosis factor – α or fas-L and subsequent caspase 8 activation (4; 7) . 

Oxidant-induced DNA damage which occurs after U exposure . 

     Apoptosis occurs when internal monitors recognize damage or malfunction and initiate 

signaling cascade that eventually activate the cell (8). 

One of the important function of apoptosis is the elimination of preneoplastic cell (9). 

     
    The first modern usage of the term apoptosis comes from a 1972 edition of British Journal of 

cancer (10). 

  John kerr used the word (which in ancient Greek means "to prune" or the failing of leaves) to 

describe an unusual form of cell death, he encountered while studying a cute liver injury in rat 

models during the early 1960s. 

  Kerr first called the phenomenon " shrinkage necrosis " because the dying cells some how 

convert themselves into small round masses of cytoplasm, often containing tiny specks of 

condensed nuclear chromatin. These masses have their organelles intact and are eventually 

phagocytized and eaten by nearby cells, leaving no trace of the inflammation that accompanies 

classic necrotic cell death. The cells simply fold up and die as shown in (Fig.1) Seemingly of their 

own accord (11). 
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Fig. (1): Programmed cell death (11). 

 

     Today, apoptosis–sometimes called programmed cell death, is one of hottest areas of study 

in cellular biology. Why? Although there are countless ways to kill healthy functioning cells, in 

apoptosis many of most universal pathologies act through common pathways to do so. This rays 

the hope that by modulating apoptosis and the common pathways that lead to it, a wide variety of 

diseases–such as auto– immune disorders, cancer, neurodegenerative diseases and more–may 

be treated (12). 

     Eventually, the cell ingests its own DNA along with its structural proteins and phagocytizes 

itself ( 13). 

     Apoptosis, or programmed cell death is normal component of the developmental and health of 

multicellular organisms.Cells die in response to variety stimuli and during apoptosis they do so in 

controlled , regulated fashion ( 14 )This makes apoptosis distinct from another form of cell death 

called necrosis , in which uncontrolled cell death leads to lysis of cells ,inflammatory responses 

and potentially , to serious health problems (15) . 

http://en.wikipedia.org/wiki/Image:Apoptosis.png
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  Apoptosis by contrast , is a process in which cells play an active role in their own death which is 

why apoptosis is often referred to as cell suicide (16 ) .  

     There are a number of mechanisms through which apoptosis can be induced in cells. The 

sensitivity of cells to any of these stimuli can the expression of pro- and anti – apoptotic proteins, 

the severity of the stimuli and the stage of the cell cycly ( 17 ). 

    Some of the major stimuli that can induce apoptosis are:  

     In some cases the apoptotic stimuli comprise extrinsic signals such as the binding of death 

inducing legends to cell surface receptors called death receptors (12). 

    These legends can either be soluble factors or can be expressed on the surface of cells such 

as cytotoxic T- lymphocytes (18). 

 

Characteristic morphology of apoptosis 

    A cell undergoing apoptosis shows a characteristic morphology that can be observed with 

microscope: 

1. Cell shrinkage and rounding due to break down of the proteinaceous cytoskeleton by 

caspase. 

2. The cytoplasm appears dense, and the organelles appear tightly packed. 

3. Chromatin undergoes condensation into compact patches against the nuclear envelopes 

in a process known as pyknosis, ahall mark of apoptosis ( 19). 

4. The nuclear envelope becomes discontinuous and the DNA inside it is fragment in a 

process refered to as karyorrhexis. The nucleus breaks into several discrete chromatin 

bodies or nucleosomal units due to the degradation of DNA (20). 

5. The cell membrane shows irregular buels known as blebs. 

6. The cell breaks apart into several vesicles called apoptotic bodies, which are then 

phagocytosed ( 20 ). 

Why should a cell commit Suicide? 

       There are two different reasons. 

1. Programmed cell death is as needed for proper development as mitosis is, as in the 

formation of the fingers, and by apoptosis, of the tissue between them (21). 

2. Programmed cell death needed to destroy cells that represent a threat to the integrity of 

the organism (10). 
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Materials and methods      

 120 male rats divided into six groups as follow. 

    
G1                      G2                 G3                   G4                 G5            G6 

  

 

 

 

G1A  G1B    G2A G2B        G3A   G3B    G4A G4B     G5A  G5B   G6A   G6B  

Group 1:  Includes 20 animals administrated orally with ,two ml of, physiological saline PBS 

(Phosphate Buffer Saline ) and used as negative control. 

Group 2: Included 20 animals administrated orally with two ml  of 75 mg/kg body weight UN and 

served as positive control  

Group 3:  Included 20 animals administrated orally with two ml  of 500mg /kg  body weight clove 

oil. 

Group 4:   Included 20 animals administrated orally with two ml  of 750 mg /kg body weight clove 

oil 

Group 5:  Included 20 animals administrated orally with two ml  of 500 mg / kg body weight  

clove oil + 75m g UN /kg body weight. 

  Group 6: Included 20 animals administrated orally with two ml  of 750 mg / kg body weight 

clove oil + 75m g UN /kg body weight. 

1. The body weight of each animal were measured each week. 

2. Animals treated with clove oil or UN were treated between one day and another. 

3. After one month we divided each group into two subgroups (A* and B*). 

4. Before sacrificing the animals their body weight were measured and the blood samples were 

obtained by heart puncture to use in other biochemical studies. 

5. The animals were sacrificed by anesthetized with ether (twenty four hour after the last 

treatment). 

6. Digestive system was obtained for the assessment of tissue sections. 

7. The remain animals of groups B* were left for another month and used the same treatment of 

groups A* after two months of the experiment this treatment added as long term study. 
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Ag – Nor Staining: 

 Sections: 

   Four μm paraffin section were stained with silver nitrate and according to the (22) modification 

as follows: 

  

 

Statistical Analysis:  

        The data of this study were complied into the computerized data file and the frequency, 

distribution and statistical description (mean, rang, and SD) were derived using SPSS statically 

software.   

   We used statistical analysis of variance (ANOVA) test and least significantly difference (LSD) 

test by probability of less than  0.05 (P<0.05) according to (Duncan et al ,1983). 
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              Results&Discussion 

Effects of clove oil used of 500 mg / kg 0r 750 mg/kg on apoptosis in stomach , small intestine , 

large   intestine and liver of male rats treated  with 75 mg /kg UN for one  month and for two 

months:        

      The data in (table 4-4 Appendix), showed significant  increment (P<(0.05) in  animals group 

G2 ( 75mg /kg UN)in apoptotic index in all organs (Stomach , S.int.,L.int and Liver )  after one 

month administration, so more significant  increment after two months of  administration. 

However ,groups treated with clove oil aloneG3(500mg /kg clove oil ) and G4 (750mg /kg clove 

oil ) and in group G5 ( 500mg /kg clove oil +75mg/kgUN ) showed significant  reduction (P<(0.05) 

decrease in apoptotic index after one month and after two months of administration compare  

with G2 (75mg /kg UN)  show in ( Fig .4-10 and Fig.4-11 ). 

 

 

 (Fig . 2) Effects of clove oil used of 500 mg / kg or 750 mg/kg apoptosis in digestive system   of 

male Rats treated with 75 mg /kg UN for one month. .( G1:Administrated with saline , G2: 75 mg 

/kg UN, G3:500 mg / kg clove oil,G4:750 mg/kg clove oil,G5: 500 mg / kg clove oil+75 mg /kg 

UN,G6: 750 mg/kg clove oil+75 mg /kg UN). 
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(Fig 3) Effects of clove oil used of 500 mg / kg or 750 mg/kg apoptosis in digestive system   of 

male rats treated with 75 mg /kg UN for two months.( G1:Administrated with saline , G2: 75 mg 

/kg UN, G3:500 mg / kg clove oil,G4:750 mg/kg clove oil,G5: 500 mg / kg clove oil+75 mg /kg 

UN,G6: 750 mg/kg clove oil+75 mg /kg UN). 

 

 

Apoptotic Examination    

     All stained sections that stained with silver nitrate AgNOR stain this study showed adequate 

staining , but variation in number of AgNOR stained nuclei was seen among the different  

administrated groups ,as shown in Fig. (4) .            

     The tissue sections prepared from small intestine of rats treated with saline only as control 

group G1 showed apoptotic cell with crescent shape  normal epithelial mucosa as shown in 

Fig(4).  

     The tissue sections prepared from liver of rats treated with UN G2  (75 mg /kg UN) showing 

high number of apoptotic cells Fig(7), The tissue sections prepared from small intestine  of rats 

treated with clove oil lone showing low number of apoptotic cells as illustrated in 

 Fig( 5) Fig6),and Fig7). 
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(Fig. 4): Section of small intestine of rat treated with saline for one month in G1A* Showing 

isolated apoptotic surface epithelial mucosa cell (         ). : 200 x  (AgNOR stain) . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Fig 6): Section of liver of rat treated with (75mg /kg UN )for one month in G2A* Showing isolated 

apoptotic of hepatic cells severe apoptotic cells (             ) ,mitotic division (          ) : 400 x  

(AgNOR stain) . 
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Fig. (40): Showing liver tissue in rat treated with 750 mg / Kg clove oil + 75mg / Kg UN two 

months G5B. Magnification: 200 X (AgNOR stain). 

 

 

(Fig 7): Section of liver of rat treated with 500 mg /kg clove oil )for one month in G3A* Showing 

isolated apoptotic of hepatic cells   (         ). Magnification : 400 x  (AgNOR stain) . 

 

http://en.wikipedia.org/wiki/Image:Apoptosis_stained.jpg
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(Fig. 8): Section of liver of rat treated with 750 mg / kg clove oil for two months G6B*Showing rat 

liver tissue apoptotic of hepatic cells (         ) Magnification: 200 x  (AgNOR stain). 

 

      The death of higher cells according to genetically predetermined program probably has the 

biological aim of preventing cell compound from being released in a completely uncontrolled 

fashion which could lead to local inflammatory reaction , for example (24) . This avoided by the 

cells disintegrating into small pieces which are enclosed by the still intact cell membrane (so 

called apoptotic particles). The presence of cell membrane not only prevents the cell contents 

being released but is also a condition for effective phagocytosis of these particles by 

macrophages (25).   

    Apoptotic death may be initiated or modulated by the presence of some exogenous factors, 

such as drugs, radiation and also diet (26).  

    In the present study we reported that clove oil reduced apoptosis, however the role of the 

spice, clove, in regulating the balance between cell proliferation and apoptosis via modulating the 

expression of proliferation and apoptosis regulating genes in tumor cells, is not yet revealed. 

    It is clearly conceivable that increased or uncontrolled proliferation and an impaired apoptosis 

play a decisive role in the accumulation of malignant cells and eventually in the genesis of 

multistage carcinogenesis (27) . 

 

 

 

 

 

 

 

http://en.wikipedia.org/wiki/Image:Apoptosis_mouseliver.jpg
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Table (1):- Effects of clove oil used of 500 mg/kg or 750 mg/kg on apoptosis 
digestive system (stomach , small intestine , large intestine and liver) , of male rats treated with 

75 mg/kg UN for one month and for two months 

 

- Different small letter (a,b,c,d,e,f,) represent significant differences(P≤0.05) between 
means of the same column . Different capital letter (A,B,C,D,E<F,) represent significant 
differences(P≤0.05) between means of the same rows.  A* for one month of 
administration, B* for two months of administration. 

 

 

 

 

Referances 

 Treated 

groups 

n G1  

Saline 

µ+SD 

G2  

75 mg/kg 

UN 

µ  

G3 

500mg/kg 

Clove oil 

µ+SD 

G4 

750mg/kg 

Clove oil 

µ+SD 

G5 

500mg/kg 

Clove 

oil+ 

75 mg 

UN 

µ+SD 

G6  

750 

mg/kg 

Clove oil+ 

75 mg 

/kgUN 

µ+SD 

 

Stomach 

 

A* 

 

10 

A,a 

4.2+0.83 

A,d 

19.0+1.0 

A,b 

3.00+0.70 

A,a 

5.4+0.54 

A,a 

5.4+0.54 

A,c 

12.0+1.58 

 

B* 

 

10 

A,a 

4.2+0.44 

B,f 

22.6+1.94 

A b 

2.4+0.54 

A,d 

6.2+0.44 

A,d 

6.2+0.44 

A,e 

13.8+1.30 

 

Small 

intestine 

 

A* 

 

10 

A,a 

5.20+0.44 

A,d 

17.8+1.48 

A,b 

3.00+0.70 

A,a 

5.6+0.54 

A,a 

5.6+0.54 

A,c 

10.2+1.3 

 

B* 

 

10 

A,a 

4.6+0.89 

B,d 

21.0+1.58 

A,b 

2.4+0.54 

A,a 

5.8+0.44 

A,a 

5.8+0.44 

B,c 

13.6+1.14 

 

Large 

intestine 

 

A* 

 

10 

A,a 

4.2+0.44 

A,d 

17.8+0.44 

A,b 

2.6+0.54 

A,a 

5.2+0.83 

A,a 

5.2+0.83 

A,c 

10.4+1.14 

 

B* 

 

10 

A,a 

4.4+0.54 

B,f 

20.8+2.16 

A,b 

2.6+0.89 

A,d 

6.0+1.22 

A,d 

6.0+1.22 

B,e 

13.6+1.14 

 

Liver 

 

A* 

 

10 

A,a 

4.4+0.54 

A,f 

19.4+0.89 

A,b 

2.6+0.54 

A,d 

5.8+0.44 

A,d 

5.8+0.44 

A,e 

13.0+0.70 

 

B* 

 

10 

A,a 

4.8+0.83 

B,e 

22.8+0.83 

A,b 

2.8+0.83 

A,c 

6.6+0.54 

A,c 

6.6+0.54 

B,d 

14.6+0.54 
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