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ABSTRACT 

Objectives of this project were to study the effect of 60% crude alcoholic extract of the seeds of cyperus 

esculentuson induced endometritis in the mice . The plant of cyperus esculentuswas extracted by preparing 

Alcoholic extract 60% . One hundred microliters of saline containing Escherichia coli (10
4
cfu) was used to induce 

endometritis, by a single intracervicallyinjection, and endometritis  developed after 2 days from injection. The mice 

were divided into five groups, The first group were  treated with alcoholic extract of  cyperus esculentusextract 

150mg/kg body weight, the second group was treated with a daily 3mg per kg body weight of gentamicin given intra 

peritoneal,The third group was treated by 75mg/kg of cyperus esculentusextract and 1.5mg/kg of gentamicin, The 

fourth group was treated by distilled water given orally by stomach tube, treatment of mice in these groups 

continued for 14 days while the the fifth group was (negativecontrol group). The results of  the packed cell volume 

(P.C.V.)%, hemoglobin (Hb)g/dL of mice in alcoholic extract group(T1)after 7 days of treatment showed significant 

improvement as compared with mice in induction group (T4) andafter 14 days of showed no significant increase (P≤ 

0.05)as compared with mice in control group (T5). While in gentamicin(T2) treated group after 7 and 14 days of 

treatment showed significant decrease (P≤ 0.05) as compared with mice in (T4) and (T5)  , furthermore the mice in 

alcoholic extract and gentamicin treated group(T3) after 7 and 14 days showed significant decrease as compared 

with (T5) in addition showed significant increase (P≤ 0.05) as compared (T2). Total white blood cell count and all 

differential white blood cell of alcoholic extract group(T1)after 7 days of treatment showed significant improvement 

as compared with (T4) and after 14 days of treatment showed no significant increase (P≤ 0.05)as compared with 

(T5). While the (T2)after 7 and 14 days of treatment showed significant decrease (P≤ 0.05) as compared with (T4) 

and (T5)  while  the eosinophil percentage showed significant increase (P≤ 0.05) as compared with mice in (T5). 

While (T3)after 7 days showed no significant important as compared with control group, but after 14 days of 

treatment showed significant decrease as compared with control group, in addition showed significant increase (P≤ 

0.05) as compared with mice in (T2). the results of fertility index shown in alcoholic extract treated group (T1) and 

alcoholic extract and gentamicin treated group (T3) was increased as compared gentamicin treated group (T2). The 

results of body weight and uterine weight showed significant increase (P≤ 0.05) in alcoholic extract treated group as 

compared with control group and mice in gentamicin group.After  7 and 14days of induction with E.coli intrauterine 

infection revealed presence of  inflammatory cellswithin the endometrial glands and surrounding glands, glandular 

epithelium is degenerating and the lumen contains cellular debris) , while  the groups that  treated   with both extract 

and gentamicinshowed cellular debris within the glandular endometrium. group treated   with    the extract for 

14days  noticed cellular debris within the glandular endometrium and few inflammatory cells around the 

endometrial glands. Thegroup treated with Gentamicin for 14days of inductionshowed also degenerating of  

glandular epithelium and aggregates  of inflammatory cells surrounding degenerating glands and presence of 

hemosiderin around glands, the control group showed normal uterine tissue. 

 

1. INTRODUCTION 

Many disease were treated by administration the herbs and medical plant, Cyperusesculentuscontained high 

percentage of  alkaloids, saponins and tannins are known to have antimicrobial activity, as well as other 

physiological activities (1; 2). Cyperusesculentuswas reported as healthy and helps in preventing heart, thrombosis 

and activates blood circulation and are responsible for preventing and treating urinary tract infections and other 

bacterial infections (3). The Cyperus esculentusis rich in energy content (starch, fat, sugars and protein), mineral 

(phosphorus, potassium) and vitamins E and C (4). The researches indicated that the plant is play an important role 

in enhancement fertility so it might be improve reproductive system maturity(5), in addition the plant use for 

treating infections such as endometritis caused by bacteria (3). Endometritis was defined as  inflammation of the 

endometrium (uterine lining), the most common symptoms are abdominal distention or swelling, abnormal vaginal 

discharge, fever, uterine pain( 6 ) to treat endometritis we may use antibiotic e.g. tetracycline or gentamicin   and 

this groups cause side effect like nephrotoxicity, anemia and decrease immunity (7) , because of many studies have 

been found various constituents of Cyperus esculentusexhibit a variety of therapeutic effect with little or no 

http://en.wikipedia.org/wiki/Plasma_cells
http://www.rightdiagnosis.com/organ/endometrium.htm
http://www.nlm.nih.gov/medlineplus/ency/article/003122.htm
http://www.nlm.nih.gov/medlineplus/ency/article/003158.htm
http://www.nlm.nih.gov/medlineplus/ency/article/003158.htm
http://www.nlm.nih.gov/medlineplus/ency/article/003158.htm
http://www.nlm.nih.gov/medlineplus/ency/article/003090.htm
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associated toxicity so this herb was considered as potential therapeutic effect to treat endometritis without side effect 

(8). This study was aimed to treat of induced endometritis in mice by using 60% crude alcoholic extract of cyperus 

esculentusand to compare between treatment of endometritis of the cyperus esculentusand antibiotic (gentamicin) in 

addition to reduce the side effect of gentamicin by adding  the alcoholic extract. 

 

2. MATERIAL AND METHODS 

Extraction of cyperus esculentusnut: 

The nuts were cleaned from soils and dust and dried in shadow in room temperature and then converted to powder 

by grinder and then kept in plastic sac. hundred grams of the powder was dissolved in 200 ml of 60% methanol (v/v) 

and put in flask, The flask was placed on hot plate magnetic stirrer . The temperature of extraction was 40-45c°. The 

solution was left stirring for 72 hours and then sieved by using sterialguaze to get rid of coarse particles. The 

solution then filtered through Whitmannfliter . The filtrate was poured in clean and sterile petridishes (12x2 cm) and 

kept in incubator at temperature of 45c° until dryness (9). 

 

Preparation of stock solution for the extract of the plant and gentamicin : 

150mg of the dried extract were dissolved in distilled water until complete the volume to 10 ml to make a 

concentration of 15mg/ml, 0.1 ml of the stock solution was given to each 10gm mouse (5). Stock solution of 

0.3mg/ml of gentamicin was prepared from ampoule of 40mg/ml. 

 

Experimentally Animals: fifty seven albino Swiss mice weighting 30g were obtained from the animal house of 

Biotechnology central-Al-Nahrainuniversity. Mice were housed plastic cage 30x10x10 cm placing in the room until 

the beginning of experiments. Standard rodent diet (commercial feed pellets) and Tap ad.lib. Waterwas freely 

available.  

Induction of estrus cycle: After isolatedgrouped females for period 4-5 days from males (synchronization), the 

grouped females are exposed to male; the majority is stimulated into estrus with a high percentage occurring on the 

third day (10). Vaginal smear was taken to ensure and detect estrus cycle. 

Induction of endometritis: Mice were placed in a dorsal supine position and restrained with paper tape, and the 

perineal area was washed with 70% isopropanol.One hundred microliters of saline containing Escherichia coli 

(10
4
cfu), LPS (5 or 7.5 mg/kg), or sterile saline (vehicle), was injected intracervically by using a needle, attached to 

the syringe was guided through the vagina and visually advanced 3 mm into the cervix. After two days from injected 

of bacteria group of mice were killed and endometrial swabs were inoculated onto MacConkeys agar to confirm the 

presence of an Escherichia coli infection (11).  

Experimental designs : fifty seven mice were divided into five groups ( 15 mice in each one ), the period of 

treatment in all groups were (1-7) days and (1-14)days : 

1- The first group (T1) was treated by daily dose of 150mg/kg body weight of cyperus esculentusextract. given 

orally by stomach tube  

2- The second group (T2) was treated with a daily 3mg per kg body weight of gentamicin given intra peritoneal. 

3- The third group (T3) was treated by 75mg/kg of cyperus esculentusextract and 1.5mg/kg of gentamicin. 

4- The fourth group (T4) was treated by distilled water given orally by stomach tube. 

5- The fifth group (T5) was (negativecontrol group).  

Parameters used in this experiments: 

Blood tests : 

- Haemoglobintest : the procedure was according to the method mentioned by (12 ) .  

- Packed Cell Volume (P.C.V.) :this is according to the method mentioned by (13) . 

- White Blood Cells Counting : the procedure was according to the method mentioned by colse, (14) .  

- Differential Counting of WBCs : The method is mentioned by (14) .  

 

Fertility index: parameter was calculated according to (15): 

Fertility index= total numbers of females pregnant÷total numbers of females mated x 100.  
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Body weight and uterus weight: 

The body weight of females was measured at first day before dosage and after dosage for 14 days by using a 

balance. In addition the uterus was measured after dosage. 

Histological study: all groups were taken the parts from uterus after killed it. These samples were taken for 

histological study and these were kept in 10% formalin solution until the time of sections (16). The sections were 

worked in the dental medicine college, university of Baghdad. 

Statistical analysis: the ready program SAS (17) was used in statistical analysis for study the effect of different 

treated in adjective studies and the significant between medium was compared with less significant LSD. 

3. RESULTS 

Hematological parameters: 

The hematological parameters are shown in table (1), The results of  the packed cell volume (P.C.V.)%, hemoglobin 

(Hb)g/dL of mice in alcoholic extract group(T1)after 7 days of treatment showed significant improvement as 

compared with mice in induction group (T4) andafter 14 days of showed no significant increase (P≤ 0.05)as 

compared with mice in control group (T5). While in gentamicin treated group (T2) treated group after 7 and 14 days 

of treatment showed significant decrease (P≤ 0.05) as compared with mice in induction group (T4) and control (T5)  

, furthermore the mice in alcoholic extract and gentamicin treated group(T3) after 7 and 14 days showed significant 

decrease as compared with control (T5) in addition showed significant increase (P≤ 0.05) as compared gentamicin 

treated group (T2).  

Total white blood cell count and all differential white blood cell of alcoholic extract group(T1)after 7 days of 

treatment showed significant improvement as compared with induction (T4) and after 14 days of treatment showed 

no significant increase (P≤ 0.05)as compared with control (T5). While the gentamicin treated group (T2)after 7 and 

14 days of treatment showed significant decrease (P≤ 0.05) as compared with induction group (T4) and control (T5)  

while  the eosinophil percentage showed significant increase (P≤ 0.05) as compared with mice in control group (T5). 

While extract and gentamicin treated group (T3)after 7 days showed no significant important as compared with 

control group, but after 14 days of treatment showed significant decrease as compared with control group, in 

addition showed significant increase (P≤ 0.05) as compared with mice in gentamicin treated (T2). 

Table(1): Effect of alcoholic extract of cyperusesculentus, gentamicin, Cyperus esculentusextract with gentamycin 

and distilled water on P.C.V., Hb and total WBCs count : 

(A) : after 7 days of the treatment. 

groups P.C.V. Hb WBCs N% L% M% E% B% 

T1 31.4  ± 

0.34 c 

11.0± 

0.20 c 

7011 ± 

7.66 c 

59.7 ± 

0.59 c 

39.1 ± 

1.40 c 

5.4 ± 

0.51 c 

3.2 ± 

0.20 ab 

0.8 ± 

0.27 c 

T2 26.5 ± 

2.73 d 

8.6± 

0.47 d 

5311 ± 

8.42 d 

53.2 ± 

0.50 d 

34.3 ± 

1.90 a 

4.0 ± 

0.56 a 

3.4 ± 

0.31 cb 

0.5 ± 

0.23 d 

T3 28.0 ± 

2.10 b 

10.0 ± 

0.36 e 

6311 ± 

9.03 a 

54.0 ± 

2.21 d 

36.6 ± 

1.81 a 

5.1 ± 

0.70 a 

3.2 ± 

0.40 ab 

0.7 ± 

0.28 a 

T4 28.8 ± 

0.96 b 

9.5 ± 

0.39 b 

8301 ± 

8.91 b 

62.5 ± 

1.50 b 

42.8 ± 

0.32 b 

6.4 ± 

0.82 b 

3.3 ± 

0.28 b 

1 ± 

0.29 b 

T5 34.2± 

1.40 a 

12.0 ± 

0.31 a 

6210 ± 

12.58 a 

56.7 ± 

0.67 a 

35.2 ± 

0.51 a 

4.7 ± 

0.31 a 

3.1 ± 

0.26 a 

 

0.6 ± 

0.26 a 
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(B): After 14 days of the treatment. 

Groups P.C.V. Hb WBCs N% L% M% E% B% 

T1 35.0 ± 

0.52 a 

12.3 ± 

0.38 a 

6241 ± 

8.92 a 

56.9 ± 

0.58 a 

35.0 ± 

1.04 a 

4.1 ± 

0.55 a 

3.0 ± 

0.21 a 

0.6 ± 

0.25 a 

T2 25.0 ± 

2.59 c 

7.8 ± 

2.73 c 

4820 ± 

8.10 c 

51.9 ± 

0.52 c 

31.1 ± 

1.80 c 

3.4 ± 

0.52 c 

3.8 ± 

0.38 c 

0.4 ± 

0.22 c 

T3 32.9 ± 

2.10 d 

11.5 ± 

2.91 d 

5924 ± 

9.29 d 

54.8 1.90 

d 

33.0 ± 

1.73 d 

3.9 ± 

0.77 d 

3.6 ± 

0.40 d 

0.5 ± 

0.23 c       

T4 28.1 ± 

0.90 b 

9.3 ± 

0.46 b 

8704 ± 

7.96 b 

62.1 ± 

1.01 b 

41.9 ± 

0.26 b 

6.3 ± 

0.71 b 

3.3 ± 

0.27 b 

1 ± 

0.27 b 

T5 35.4 ± 

1.63 a 

12.7 ± 

0.42 a 

6121 ± 

12.49 a 

56.3 ± 

0.57 a 

35.9 ± 

0.52 a 

4.5 ± 

0.30 a 

3.1 ± 

0.24 a 

0.6 ± 

0.21 a 

⃰⃰⃰ T1= treated with cyperus esculentusextract  

⃰⃰⃰ T2=treated with gentamicin 

⃰⃰⃰ T3=treated with cyperus esculentusextract and gentamicin 

⃰⃰⃰ T4=treated with distilled water 

⃰⃰⃰ T5=control group (negative) 

 

Fertility index 
The result shown in table (2), Fertility index the result shown in table (2), the fertility index of mice in alcoholic 

extract treated group (T1) and mice in alcoholic extract and gentamicin treated group (T3) was increased as 

compared mice in gentamicin treated group (T2).  

Table (2): Effect of alcoholic extract of cyperusesculentus, gentamicin, Cyperus esculentusextract with gentamycin 

and distilled water on fertility index (%) after14 days of treatment: 

Group T1 T2 T3 T4 T5 

Fertility index 95% 30% 70% 0% 100% 

 

Body weight and uterine weight 

The result in table (3) showed significant increase (P≤ 0.05) in body weight and uterine weight of mice in alcoholic 

extract treated group as compared with mice in control group and mice in gentamicin group. 

Table (3): Effect of alcoholic extract of cyperusesculentus, gentamicin, Cyperus esculentusextract with gentamycin 

and distilled water on body weight and uterus weight after14 days of treatment: 

Group T1 T2 T3 T4 T5 

Body weight 33.308 ± 

0.70 c 

27.533 ± 

0.73 d 

29.051 ± 

0.74 a 

25.752 ± 

0.75 b 

30.102± 0.70 a 

Uterus weight 0.141 ± 

0.0022 c 

0.060 ± 

0.0012 d 

0.080 ± 

0.0011 a 

0.057 ± 

0.0017 b 

0.082± 

0.0024 a 

 

⃰⃰⃰ T1= treated with cyperus esculentusextract  

⃰⃰⃰ T2=treated with gentamicin 

⃰⃰⃰ T3=treated with cyperus esculentusextract and gentamicin 

⃰⃰⃰ T4=treated with distilled water 

⃰⃰⃰ T5=control group (negative) 

 

Histopathological changes: 

After  7 and 14days of induction with E.coli intrauterine infection revealed presence of  inflammatory cellswithin 

the endometrial glands and surrounding glands, glandular epithelium is degenerating and the lumen contained 

cellular debris(Fig.1,2) , in  (Fig.3) group treated   with    the extract for 14 days  noticed cellular debris within the 

glandular endometrium and few inflammatory cells around the endometrial glands. Thegroup treated with 

gentamicin for 14 days of inductionshowed degenerating of glandular epithelium and aggregates of inflammatory 

cells surrounding degenerating glands and presence of hemosiderin around glands in (Fig.4).while the groups that  

http://en.wikipedia.org/wiki/Plasma_cells
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treated   with both extract and gentamicin showed cellular debris within the glandular endometrium  (Fig.5).  the 

control group showed normal uterine tissue in  ( Fig.6  ) . 

 

                 
 

 

 

 

  

 

 

 

 

 

Fig 1  : Histopathological section in uterineof   mouse     

infected   with    E.coli    for one week showed 

distinguished by variable numbers of inflammatory 

cellswithin the endometrial glandsGlandular 

epithelium is degenerating and the lumen contains 

cellular debris ( ).(H&EX400). 

 
 

Fig 2 : Histopathological section in uterineof   

mouse     infected   with    E.coli    for 2  weeks 

showed dense   aggregates  of inflammatory cells 

surroundingglands (         )  ,glandular epithelium is 

degenerating and the lumen contains cellular 

debris ( ).(H&EX400). 

 

 

 

 
 

Fig 3: Histopathological section sectionin uterineof   

mouse     treated   with    the extract for 14 days 

showedcellular debriswithin the glandular 

endometrium( )and few inflammatory cells around 

the endometrial glands (     ) (H&EX400) 
 

 

Fig 4: Histopathological section in uterineof   mouse 

treated with  gentamicin after one week of 

inductionshoweddegenerating of glandular epithelium 

andaggregates  of inflammatory cells surrounding 

degenerating glands( ) and presence of hemosiderin 

around glans  

(       ).(H&EX400). 
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4. DISCUSSION 

The extract of cyperus esculentusmay have active constituents to inhibit inflammatory process with low toxicity as 

compared with antibiotics (35) , in addition the extract does not need sophisticated apparatus and complicated 

procedure , for the above mention reasons cyperus esculentuswas chosen to treat endometritis. The alcoholic extract 

of seeds of plant was dried and 12% of extract was used, as dark brown this result agreed with (9). 

In this study, injection Escherichia coli (10
4
cfu)intracervically to induce endometritis cause infection of uterus 

appeared when inoculated endometrial swabs onto MacConkeys agar as compared with control group, this results 

agreed with results reported by (11).  

After 7 and 14 days of endometritis induction the blood picture showed decrease in Hb and P.C.V. with increase in 

total white blood cells count and differential white blood cell might indicate that erythrocytes are being affected or 

destroyed with the infection to an important cell involved in the immune response lead to bacterial toxins circulating 

in blood results in some deformities in the shape of red cells so that it is entrapped in the spleen network and the 

animals go in regenerative anemia , the infection produces more white blood cells and differential cell as immune 

competent cells due to  invade the bacteria the body and is stimulated the bone marrow to produce large number of 

white blood cell and the blood rise dramatically (18). Also the presence of bacteria stimulate the immune system to 

produce more phagocytic cells such as neutrophils and monocytes  (19). 

The hematological parameters , total and differential white blood cells, hemoglobin and packed cell volume rate of 

mice in alcoholic extract group showed no significant difference as compared with control group this might be 

attributed to nutritional adequacy of the tuber extract and they did not indicate malabsorption or under nutrition (20). 

Other research had earlier recorded a strong influence of food components on hematological traits packed cell 

volume and hemoglobin concentration being very strong indicators of nutritional status of animals (21). It is well 

known that various antinutritional substances and xenobiotic could cause hemolysis, nutrients malabsorption and 

abnormal haemopoesis which could arise from liver damage (22) The result of the total and differential white blood 

cell count indicate that the animals were healthy because decrease in number of white blood cells is an indication of 

allergic conditions, anaphylactic shock and certain parasitism while elevated value indicate to the existence of a 

recent infection, usually with bacteria (23). 

The decrease in Hb, P.C.V., total WBCS and  some differential white blood cell as compared with control group 

might be attributed to  that gentamicin caused leukopenia, anemia, and decreased reticulocytecounts, 

thrombocytopenia, immunologic thrombocytopenia, and suppress or inhibit suppressor immunocytes by The 

inhibition of phospholipases activities accumulates phospholipids and formation of lysosomal myeloid bodies (24). 

Gentamicin inhibits mitochondrial respiration and Ca2+ transport or lipid peroxidation that causes irreversible cell 

damage Gentamicin was shown to chelate mitochondrial iron to catalyze the formation of free oxygen radicals, 

forming a very oxidant Fe (II)-gentamicin complex capable of causing cell death (25), while the blood picture of 

mice in gentamicin and alcoholic extract showed improvement as compared with gentamicin add alone this might be 

indicated to nutritional benefits of tiger nut on the immune cells in health and diseases by exhibits selective effects 

Fig 5: Histopathological section in uterineof   mouse     

treated   with    the extract and gentamicin showed 

few inflammatory cells around the endometrial 

glands ( ) (H&EX400). 

 

 

 

Fig 6: Histopathological section in uterineof control  

mouseshowednormal uterine tissue).(H&EX400). 
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on T lymphocytes, that was it inhibits the proliferation of the inflammatory lymphocytes, but increases the 

proliferation of naive lymphocytes (26 ). 

 

Fertility index: the increase fertility of mice in alcoholic extract group and in alcoholic extract with gentamicin 

group as compared with mice treated with gentamicin alone this might attributed to the seeds of cyperus 

esculentusestablished as a very nutritious (27) , rich mineral content especially vitamin E , phosphorus and 

potassium , oil resistance to peroxidation and fatty acid (palmitic acid, stearic acid, oleic acid and linoleic acid), 

alkaloids that prolonging the action of cAMP, they also affect glucagons and thyroid stimulating hormones, saponins 

and tannins are known to have antimicrobial activity, as well as other physiological activities (1; 2). The extract play 

an important role in enhancement fertility so it may be improve reproductive system maturity(5), while the 

gentamicin lead to inhibits spontaneous as well as oxytocin and PGF2_-induced  contractions of myometrium , this 

may be of importance considering the potentially negative effect of gentamicin sulfate on uterine with puerperal 

endometritis, resulting in impairment of fertility performance (28). While the fertility index of induction group 

might attributed to the bacterial products had adverse effect on the reproductive function via suppressed pituitary LH 

secretion and perturb postpartum ovarian follicular growth ,function and ovulation (29) The endometritis delays 

uterine involution and perturbs fertility (30). Thus, uterine disease is associated with lower conception rate, induce 

failure to conceive (31). 

 

Body weight and uterine weight: the increase in body weight and uterine weight might attributed to the nutrient 

rich extracts of the tigernut tuber extract might have allowed proper absorption of the nutrients which have allowed 

proper utilization of the nutrients. Low level of active/toxic principles may have stimulated appetite and increased 

feed utilization resulting in increased weight gain. (32). 

 While the gentamicin  suggested cause decrease in final weight gain percent, food intake, food efficiency ratio 

(FER) and protein efficiency ratio (PER) It has been demonstrated that gentamicin reduced cellular protein synthesis  

and total cellular proteins synthesis was inhibited to the same extent as brush border membrane protein synthesis in 

addition the inhibition of phospholipid degradation was quantitatively the major contributor to the effects of 

gentamicin on phospholipid metabolism (24). 

 

Histopathological change: After  one and two weeks of induction with E.coli intrauterine infection revealed 

presence of  inflammatory cellswithin the endometrial glands and surrounding glands may result from the bacteria 

stimulated the immune system to produce morephagocytic cells such as neutrophils and monocytes (19).In addition 

that inflammatory diseases are associated with enhanced oxidative reactions and reduced antioxidant defense 

capabilities lead to initiate tissue damage, these results are in agreement with (33). 

Whereas after studying histopathological change of uterine mice in   the extract group for 14 days  noticed cellular 

debris within the glandular endometrium and few inflammatory cells around the endometrial glands this may 

regarded to that extract contained alkaloids, saponins and tannins are known to have antimicrobial activity, as well 

as other physiological activities (1; 2). Saponins have been reported to be useful in reducing inflammation; tannins 

have astringent properties that hasten the healing of wounds and prevention of decay. Tannin compounds have 

antimicrobial activities and are responsible for preventing and treating urinary tract infections and other bacterial 

infections(34). 

The tissue section of uterine mice in the gentamicin group showed degenerating of  glandular epithelium and 

aggregates  of inflammatory cells surrounding degenerating glands might attributed to  gentamicin is bactericidal 

and acts by inhibiting protein synthesis in susceptible bacteria, Cell death results, furthermore it cause inhibition of 

phospholipases activities accumulates phospholipids and formation of lysosomal myeloid bodies (24). Furthermore 

it inhibits mitochondrial respiration and Ca2+ transport or lipid peroxidation that causes irreversible cell damage and 

chelate mitochondrial iron to catalyze the formation of free oxygen radicals, forming a very oxidant Fe (II)-

gentamicin complex capable of causing cell death (25). 

The histopathological change of groups that  treated   with both extract and gentamicin might be indicated to effect 

of extract in reduce side effect of gentamicin by it possess some biologically active compounds which could serve as 

potential source of vegetable drugs in herbal medicine. These phytochemicals exhibit diverse pharmacological and 

biochemical actions when taken by animals (35). 
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