
Journal of Natural Sciences Research                                                                                                                                                www.iiste.org 

ISSN 2224-3186 (Paper)   ISSN 2225-0921 (Online) 

Vol.4, No.19, 2014 

 

39 

Histological Study of Aqueous Extracts Leek Allium porrum L. in 
Female Reproductive System of Laboratory White Rats 

 

Shorooq W . Al-Shaibani 

Assist Lecturer, M.SC., Basic Science Department , College of Dentistry , University of Kufa 

 

Wafaa H.AL-hashimhi 

Assist Lecturer, M.SC., Basic Science Department , College of Dentistry , University of Kufa. 

 

Hawraa S. Bshibash,  

Assist Lecturer, Ph.D. Student  , Hussein College- University. 

Physiologist_hs@yahoo.com 

Abstract  
The aim of this study is to evaluate The effect of aqueous extracts of Allium porrum leafs on Reproductive 

system in female albino rats.  

This study was conducted in laboratories of  physiology and chemistry which belong to the College of 

Veterinary Medicine / University of kufa and laboratory of  physiology of Faculty of Dentistry / University of 

kufa for period from 17/12/2013 to 25/11/2013 .It was used female white rats giving deferent dosages with 

deferent concentration (400,800) mg/kg for 20 days. It shows significantly decreased (p≤ 0.05) In the weights of 

ovaries of white female rats for both concentrations (400,800) mg/kg and the concentration 800 mg/kg is the 

more significant in reducing the weights of the ovaries comparing with control group . It also shows significant 

increase (p≤ 0.05) in the weights of uterus for both concentrations 400,800 mg/kg and the concentration 800 

mg/kg is the more significant in increasing the weights of the uterus comparing with control group. 

The histological study showed significant decrease (p≤ 0.05) in the number of the primary , secondary follicle 

and graffian follicle after dosing for both concentrations and duration , the reveals significant increase (p≤ 0.05) 

in the thickness of endothelium of the uterus in the female white rats after dosing for treatment by this was 800 

mg/kg for period of 20 days compared with the control group. 

In short , the aqueous of leek extract acts as anti- fertility in white female rats through its negative effects on the 

genitals ovaries and uterus, Effect of aqueous of leek extract for two concentration on the weight of ovaries and 

uterus , Also effect in the numbers of primary , secondary and graffian follicles and the effect of aqueous of leek 

extract in the thickness of endometrium and myometrium. 

Keywords : Allium porrum , Reproductive system, Albino Rats.  

 

Introduction  
The leeks Allium porrum L. was used by the ancient Arabs as a sexual stimulant for males (Akil, 2003) . So this 

is the first study about using leek Allium porrum L. on female reproductive system and studying its effect on 

histological changes in Iraq and other countries according to our opinion. Leek Allium porrum L belong to 

Alliaceceae  family , were related to garlic , onion , shallots , and scallions , Leeks look like large scallions , 

having a very small bulb and a long white cylindrical stalk of superimposed layers that flows into green , tightly 

wrapped , flat leaves (Seberg,2003) Leeks contain several vitamins, the most important is Vit B6 (pyriodoxal 

phosphate), Vit B9(folic acid), C and E. Also contain saponin and flavonoids (keampferol, querecetin), these 

compounds , flavonids material have been used as preventing pregnancy material (Breinholt et al, 2000; Iris, 

2004). Leeks contain important amounts of the flavonoid(keampferol) , which has repeatedly been shown to help 

protect our blood vessel linings from damage , including damage by overly reactive oxygen molecules ,so it has 

cardiovascular support properties (Xiao et al 2009 ) . Ibn sina d.488e has mentioned that the leeks were used to 

cut nosebleed and the vaporizes seeds with tar for teeth in which contain worms and this kill it when draw the 

urine when used menstrual and stirbeh (Ibn sina, 1986).So the leeks was firstly used to see the effects on the 

female reproductive system for the following: 

1- Weights of genital (ovaries and uteruses ) 

2- Histological study included calculating of primary, secondary and graffian ovarian follicles and 

measuring the thickness of two layers of the uterus (myometrium and endometrium ). 

 
Materials and Methods: 
Preparation of Laboratory Animals 
The study included 30 female white rats type rattus ratus age average between 8-12 week, the animals were 

obtained from College of Veterinary Medicine / University of Kufa . The animals were kept  in animal house in 

the College of Veterinary Medicine / University of Kufa . The animals were put  under suitable laboratory 

conditions, temperature  is around 21-30 degree, at fixed rate of lighting system 13 hour lightness and 11 hour 
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darkness .It happens to get the animals increased to get the required numbers. 

Preparation of warm aqueous extract for leeks plant: 
Prepoving the aqueous extract warm for leeks plant, taking 100 groups of powder dry leaves of plant and put it in 

glass beaker capacity of it 1000 ml containing 1000 ml of boiled distilled water with mixing well for a period of 

10 minutes and left the flask and its contents for a period of 30 minutes, filtering the solution through a clean 

cloth and put the filter to a centrifuge 3000 r/min for 15 minutes, then put the filter in glass bottles and put it in 

oven at temperature 40C. To dry the extract , It goes through paper filter containing Millipore for sterilization, 

then retain it to oven to obtain dry extract of the plant sample. Then kept it in refrigerator until use. 

Method of dosage with aqueous extract of leek plant: 
Drinking female animals with aqueous extract of leek plant by two concentrations in the process of proestrus for 

the purpose of the following up the process of the follicles and the ovulation under the influence of extract, 

drinking the animals orally for period of 20 days. 

Animals sacrifice 
Sacrifice female animals after drugged textured chloroform day atheist twenty one with two concentrations of 

aqueous extracts dosage and duration of 20 days. 

Measure the weights of the genitals: 
Weights of the genitals organs (ovaries and uterus) were measured after it has been eradicated after the killing, 

weighted by using sensitive balance, the study conducted on the left ovary and uterine horns. 

Measure the diameters of the ovaries: 
It has been Used a compound microscope (ALTAY, CH3O, NOVAL) To measure the rates of the diameters of 

the ovaries of female rats using the extract scale of the lens kind ocular micrometer scale calibrated after careful 

theater stage and enlarge 4x and strength compared with control group. 

Calculate the number of ovarian follicle primary, secondary and graffian ovarian follicles: 
Numbers of ovarian follicle primary, secondary and graffian ovarian follicles were calculated in sequential 

segments and all the slide for all extract concentrations according to the rates in the ten female rats drinking the 

same concentration itself and compared to the control group. 

Measuring the thickness of the two layers of the uterus (myometrium and endometrium) 
Measured the thickness of the two layers of the uterus of female rats using the extract scale of the lens in kind 

after the calibrated scale of the theater and the exact magnification power 10x and compared to the control 

group. 

Preparation of histological sections  
The histological sections were prepared attended in laboratories city alsder medicine / department histological 

diseases and followed the method of Bancroft and Steven in 1982 by placing models of the first experiment in 

formation for 24 hours and then carried out the steps dehydration, clearing, infiltration, embedding, sectioning, 

staining and mounting. 

Statistical analysis: 
The results of experiments for the warm aqueous extract were analyzed for two concentrations 400, 800 mg/kg 

for a period of dosage 20 days after the replications ten for each concentration, using design complete 

randomization factorial experiments with completely randomized design, this design has been used least 

significant deference (L.S.D.) under standard test probability of 0.05 with standard error. 

Results: 
Effects the interference of different two concentrations of warm aqueous extract of leek plants in the 
weight of ovarian and uterus of female white rats (the weight of organ (gram)) 
The table (1) refers to the presence of significant decrease ( in the weights of the ovaries after treatment with the 

aqueous extract of the leeks plant for both concentrations 400, 800 mg/kg, amounting to (0.08 ± 0.03) and (0.07 

± 0.01)g. respectively compared with the control group reaching (0.54 ± 0.14)g has expressed his focus 800 

mg/kg significant decreased (p≤ 0.05) higher in weights of the ovaries. 

The results showed the same table and having significant increase ( in the weight of the uterus after treatment 

with the aqueous extract of the leeks plant for both concentrations 400, 800 mg/kg, amounting to (0.43 ± 0.04), 

(0.56 ± 0.20) compared with the control group reaching  (0.23 ± 0.03).It has shown the concentration 800 mg/kg 

significant decreased (p≤ 0.05) higher in weights of the uterus. 

Table (1) effect of the interference of two different concentration for the aqueous extract of the leeks plant 
in the weight ovaries and uterus in the female white rats (weight of organ g/100g of body weight) 

Weight of uterus Weight of ovaries Concentration 
Mg/kg SD ±Mean SD ±Mean 

 0.43 ± 0.04  0.08 ± 0.03 400 
0.56 ± 0.20  0.07 ± 0.01 800 
0.23 ± 0.03 0.54 ± 0.14 Con. 

L.S.D = 2.25 
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L.S.D =5.45 

Effect of the interference between concentration and period of the dosing for the aqueous extract of the 
leeks plant in the weight ovaries and uterus in the female white rats (weight of organ g/100g of body 
weight) 
The results of the figure (1) shows that there is significant decrease ( in the weights of the ovaries for both 

concentrations and duration of dosing , the concentration 800 mg/kg showed higher significant ) decrease in the 

weights of the ovaries where as figure (2) refers to the presence  of high significant )  in the weight uterus in the 

female white rats for both concentrations , the concentration 800 mg/kg showed higher significant ) increased in 

the weights of the uterus. 

 

 

 
Figure (1) effect of the interference between concentrations and duration of dosing of aqueous extract of 
the leeks plant in the weight ovaries in the female white rats (weight of organ g/100g of body weight) 
* Represents a different significant (p≤ 0.05) between the concentrations and control group. 

 
Figure (2) effect of the interference between concentrations and duration of dosing of aqueous extract of 
the leeks plant in the weight uterus in the female white rats (weight of organ g/100g of body weight) 
*Represents a different significant (p≤ 0.05) between the concentrations and control group. 

 

Histological study  
The effects of different interference for two different concentrations of aqueous extract of leek plants in 
the number of primary , secondary and Graff follicles 
The table (3) shows that there is significant decrease (p≤ 0.05) in the number of primary follicle for both ( 400 , 
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800 ) mg / kg a mounting (2.00 ± 1.41 ) and (1.00± 0.00 ) respectively , compared with the control group , a 

mounting (4.50 ± 4.94 ) , and the concentration ( 800 ) mg / kg has showed  significantly higher decrease in the 

primary ovarian follicles . the results of this table also refers to a significant decrease (p≤ 0.05) in the number of 

secondary ovarian follicles for both concentrations , as was (1.50 ± 0.70) and (0.50± 0.70) compared with 

control group reaching  (2.5 0 ± 2.10) . The concentration (800) mg / kg has shown significantly lower decrease 

(p≤ 0.05) higher in the number of secondary ovarian follicle . 

The results showed significant  decrease (p≤ 0.05) in the number of Graff follicles for both concentrations ( 400 , 

800 ) mg / kg  a mounting ( 1.50±0.70 ) and ( 0.00± 0.00) as compared with control group , amounting ( 2.00± 

1.41 ) . and the concentration of ( 800 ) mg /kg has showed highly significant decreased (p≤ 0.05) in the number 

of Graff follicles . 

Table (3) : The effect of different interference for two different concentrations for aqueous extract of leek 
plants in the number of primary , secondary and Graff follicles in the female white rats. 

Graff 
follicles 

Secondary  
 follicles 

Primary follicles  Concentration 
Mg/kg 

SD  ±Mean 

1.50±0.70 1.50 ± 0.70 2.00 ± 1.41 400 
0.00± 0.00 0.50± 0.70 1.00± 0.00 800 
2.00± 1.41 2.5 0 ± 2.10 4.50 ± 4.94 Con. 

 

L.S.D = 5.21 

L.S.D = 4.04 

L.S.D = 3.71 

 
  Figure (3) : The effect of interference between two concentrations and duration of dosage for aqueous 
extract of leek plants in the rate number of primary follicles in the female white rats . 
$Represents a different significant (p≤ 0.05) between the concentrations and control group. 

 

 
Figure (4) : The effect of interference between two concentrations and duration of dosage for aqueous 
extract of leek plants in the rate number of secondary follicles in the female white rats . 
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$Represents a different significant (p≤ 0.05) between the concentrations and control group. 

 
Figure (5) :The effect of interference between two concentrations and duration of dosage for aqueous 
extract of leek plants in the range number of Graff follicles in the female white rats . 
$Represents a different significant (p≤ 0.05) between the concentrations and control group. 
Effects of interference of two different concentrations for aqueous extract of leek plants in the diameter 
range of ovaries in the female white rats. 
  From figure (6) the results refers to the presence significant decrease  (p≤ 0.05) in the diameters of the ovaries 

after treatment for both concentrations of aqueous extract of leek plants ( 400, 800) mg/kg . a mounting ( 

200.00±88.38) and ( 153.1±22.06) respectively compared with control group is a mounting ( 252.8 ± 67.1) . the 

concentration ( 800) mg /kg shows highly significant (p≤ 0.05) decrease in the ovaries diameters . 

 

 
Figure (6) :The effect of interference between two concentrations and duration of dosage for aqueous 
extract of leek plants in the diameter range of ovaries in the female white rats . 
*Represents a different significant (p≤ 0.05) between the concentrations and control group. 
The effect influences of two different concentration of aqueous extract of leek plants in the thickness of 
two layers of the uterus in the female white rat (thickness of layer in micrometers). 
  The results of table (4) refers to the presence of high significant increase (p≤ 0.05) in the thickness of 

endometerium layer of uterus for both concentrations ( 400 ,800) mg/kg respectively is a mounting ( 81.00 

±41.01) and ( 100.00±7.07) compared with control group , a mounting              ( 77 .00± 31.11) , The results 

showed significant decrease (p≤ 0.05) in the thickness of myometrium layer of uterus for both concentrations ( 

400 ,800) mg/kg respectively is a mounting (42.50±10.06) and (35.00±7.07) compared with control group , a 

mounting (227.22± 37.90). 

 



Journal of Natural Sciences Research                                                                                                                                                www.iiste.org 

ISSN 2224-3186 (Paper)   ISSN 2225-0921 (Online) 

Vol.4, No.19, 2014 

 

44 

 
Table (4) : The effect of interference of two concentrations of aqueous extract of leek plants in the both 
two thickness of uterus in the female white rats ( thickness of layer in micrometers). 

Myometrium Endometerium Concentration 
Mg/kg SD ±Mean SD ±Mean 

 42.50±10.06  81.00 ±41.01 400 
35.00±7.07  100.00±7.07 800 

227.22±37.90 77 .00± 31.11 Con. 
L.S.D = 28.7 

L.S.D = 29.1 

Histological changes  
Ovaries  
Histological changes occurred clearly in the ovaries tissues after treatment for both two different concentrations 

of aqueous extract of leek plants as compared with control group image (1) those influences were clear in both 

concentration (400, 800) mg/kg , and the most important of these histological changes : decrease in the average 

diameters of the ovary range and the number of ovarian follicles primary and secondary image (2)-(4)  as 

compared with control group image (1) . 

 
Fig.(1) :- Section of ovary for control group H&E (4x) appears of primary follicles (p)  , secondary follicles (s) 

and Graff follicles (G). 

 
Fig.(2) :- Section of ovary after dosage with 400 mg/kg for 20 days notice of  decreasing in the number of 

primary follicles (p)  , secondary follicles (s) and absence of Graff follicles (G). H&E (4x) 
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Fig.(3) :- Section of ovary after dosage with 800 mg/kg for 20 days notice the absence of primary follicles (p)  , 

secondary follicles (s) and Graff follicles (G). H&E (4x). 

 
Fig.(4) :- Section of ovary after dosage with 800 mg/kg for 20 days notice of  decreasing in the number of 

primary follicles (p)  , absence secondary follicles (s) and absence of Graff follicles (G). H&E (4x). 

 
 
Uterus 
Histological changes occurred clearly in the proportion of uterus that treated with two different concentrations of 

uterus that treatment with two different concentrations of aqueous extract of leek plants , these effects in 

observed the concentration of (800) mg/kg for 20 days and one of these changes , an increase in the thickness of 

layer ( endometrium) of uterus and decrease in the thickness of myometrium , image (6)-(8) .as compared with 

control group image (5) . 
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Fig.(5) :- Section of uterus for control group H&E (4x) appears of endometrium layer (E)  and myometrium 

layers (M) with normal thickness. 

 
Fig.(6) :- Section of uterus after dosage with 400 mg/kg for 20 days notice of   

increasing in the thickness of endometrium layer. 

 
Fig.(7) :- Section of uterus after dosage with 800 mg/kg for 20 days notice of  increasing in the thickness of 

endometrium layer. 
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Fig.(8) :- Section of uterus after dosage with 800 mg/kg for 20 days notice of  increasing in the thickness of 

endometrium layer. 

 
Discussion 
From the results of the current study observed the presence of a significant decrease in the weights of the ovaries 

after treatment with aqueous extract of leek plants for both concentrations. It may be due to a decrease in the 

level of follicle stimulating hormone as it is an important hormone in the development and completion of 

maturation of ovarian follicles . the results of the study agreed with al- shaibani (2011) , but with different plant , 

she used the carrot seed and noted its role in reducing the weights of the ovaries and the level of follicle 

stimulating hormone . 

It also agreed with the results of number of researchers ( Azadeh ,1999 ; Amira , 2006) , they used 

seeds , leaves and other effective parts of different plants and noticed the roles in reducing the weights of the 

ovaries and this may be due to the suppressed effect on the axis of the hypothalamus – pituitary – ovary and this 

due to decreasing in secretion follicle stimulating hormone and this study indicated by ( Sellear & Wonda , 2001 

; Zhonghua , 2007 ) while the significant increase in the weights of the uterus after treatment with a  queous 

extract of leek plants may be attributable to contain this plant on compound like ( Keampferol , Quercetin ) and 

this plant have esrogenic activity because it contains  compounds and material like flavonids this compounds 

similar to phytoestrogenic plant , which work to increase the level of estrogens and thereby increase the weights 

of uterus and this results agreed with study of ( Mitsutoshi et al , 2004) .the significant decrease in the number of 

ovarian follicles ( primary , secondary and Graff) in the results of the current  study are described in histological 

image (2 and 3   ) for both concentrations . that those results may be due to the role of the aqueous extract of the 

leek plants in reducing the level of follicle stimulating hormone (FSH) and leutinizing hormone (LH) . leeks may 

work to change the hormonal balance resulting in an increase in the phase of proestrus as a result of an increase 

of estrogen level. Which is reflected on the development of ovarian follicles and Graffian follicles as a result of 

negative feedback ( Richard , 2001 ; Susun , 2007 ) and also in the current study , results of presence of a 

significant decrease in the rate of ovarian diameters explain this decline on the basis of reduction achieved in the 

preparation of ovarian follicle (primary , secondary and Graff) , ovarian diameter depends on the contents of the 

number of vesicles and follicles and their direct relationship correlation on the other hand a significant increase 

in the thickness layer of uterus and the development can be explained on the basis of what it plant contains of 

flavonied compounds that have estrogenic activity as well as material such as folic acid , which all operate to 

increase the thickness of endometrium layer of uterus , this has periously signaled a number of researcher ( Al- 

hasnawi , 2002 ; Al- shaibany , 2005 ; Diepl et al 2004 ) in the field of plant extracts of estrogen content and 

using different effective material and roles of these plants in increase the thickness of endometrium layer of 

uterus . 

 
Arabic reference 
1- Ibn Sina , Abu ali al-hasan ibn abdullah (1986) . The law of Medicine. Knowledge Foundation publications 

for printing and publishing 

2- Al- Hasnawi , Suad mohamed gouda (2002) . Effect of gonadotropin on functions of Albino mice female , 

Master Thesis , Faculty of Science / University of Kufa . Number of Pages 102 



Journal of Natural Sciences Research                                                                                                                                                www.iiste.org 

ISSN 2224-3186 (Paper)   ISSN 2225-0921 (Online) 

Vol.4, No.19, 2014 

 

48 

3- Al- Shibani , Athraa baqir hassan (2005) . Study the effect of ethyl acetate and ethanol extract plant of the 

fruits of black pepper Piper nigrum in the fertility of white female mice , Master Thesis , Faculty of Science 

/ University of Kufa . Number of Pages 76 

4- Al- Shibani , Shorooq wessam abiad ( 2001) . Study the sexual and physiological variation that causes by 

extract ofCarrot plant seeds Dacus carota L. on laboratory white rat , Master Thesis , Faculty of Science / 

University of Kufa . Number of Pages 75 

5- Akil , Mohsen (2003) . Herbal medication . Second edition . Publications kin. 

 

Foreign reference 
1- Amira , A.A.;M.A. and Mohammed (2006) . Evalution of the potential antifertility effect of fenugreek seeds 

in male and female rabbits orginal research article; 73 (3) : 301 -306 . 

2- Azadeh , M.P. ;M.K.and Rostam (1999). Antifertility effect of aqueous extract of seeds of cassia fistula in 

female rats . 15(4) : 293 – 301. 

3- Bancroft , J.D and Stevens , A. (1982) . theory and practic of histological techniques . Churchill  living  ston , 

New York ; 76(2) : 351 – 356. 

4- Breinholt, A.H. , G.W Sevend sen , C Brouwer , S .Eand Nielsen(2000). Estrogenic activity of flavonoids in 

mice . the importance of estrogen receptor distribution , metabolism and bioavailability . Food and chemical 

toxicology ; 38(7):555-564 .  

5- Dielp , Geis RB ; Caldarelli A; Schmid S Leschowsky UL; Voss A and Vollmer G. (2004) .The differential 

ability of the phytoestrogen genistein and of estradiol to induce uterine weight and proliferation in the rat is 

associated with a substance specific modulation of uterine gene expression ; 30:221(1-2) : 21-32. 

6- Iris , E.(2004). Review of the flavonoids quercetin , hespertin and naringenin . Dietary sources , bioactivities , 

bioavaibility and epidemiology . 24(10) : 851-874. 

7- Mittutoshi , S.D; S.S.;K.Oand Serdar E (2004) .Estrogen up – regulates cyclooxygenase – 2 via estrogen 

receptor in human uterine microvascular endothelial cell . Reproductive biology ; 18(5) :1351-1356. 

8-Richard , J.Misicek (2001) .Estrogenic flavonoids : structural requirements for biological activity , new york 

11794-8651. 

9-Seberg , Ole (2007) . " Alliacea" . In Heywood , Vernon H .; Brummitt, Richard K . &Chulham , Alastair . 

flowering plant families of the world .  

10- Sellear and Wanda , (2001). The Directory of  Essential oils ; Saffron Walden . 

11- Susun , W (2007). Traditional medicine in Asian ; 246 -8081 . 

12- Xiao HB , Jun- Fang , Lu XY et al . Protective effects of kaempferol against endothelial damage by an 

improvement in nitric oxide production and a decrease in asymmetric dimethyl arginine level . European journal 

of pharmacology Vlume 616, Issues 1-3 , 15 August 2009 , page 213 -222 .  

13-Zhonghuua , Fu(2007). Effects of gonadotropin releasing hormone analogues on chemotherapy –induced 

ovarian function damage in rats ; 42(8):546-500. 

 



The IISTE is a pioneer in the Open-Access hosting service and academic event 

management.  The aim of the firm is Accelerating Global Knowledge Sharing. 

 

More information about the firm can be found on the homepage:  

http://www.iiste.org 

 

CALL FOR JOURNAL PAPERS 

There are more than 30 peer-reviewed academic journals hosted under the hosting 

platform.   

Prospective authors of journals can find the submission instruction on the 

following page: http://www.iiste.org/journals/  All the journals articles are available 

online to the readers all over the world without financial, legal, or technical barriers 

other than those inseparable from gaining access to the internet itself.  Paper version 

of the journals is also available upon request of readers and authors.  

 

MORE RESOURCES 

Book publication information: http://www.iiste.org/book/ 

 

IISTE Knowledge Sharing Partners 

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 

Archives Harvester, Bielefeld Academic Search Engine, Elektronische 

Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial 

Library , NewJour, Google Scholar 

 

 

http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/

