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Israa M. AL- chalabii * M.B.Ch.B , MSc. 
 
Summary: 

Background:  Fenugreek herb is one of the most abundant plants in our country. The dried 
ripe seeds of this plant are the effective medicinal part the plant. 
A i m  o f  t h e  w o r k :  The aim of this study is to determine the pharmacological effect of a new 
chemical substance that has been extracted from crude fenugreek seeds which has a hormonal like 
action and to assess the safety of this experimental material in order to recommend it 
in future as a stimulator for ovulation or a contraceptive pill. 
Mater ia l s  and  Methods:  Sixty uncoupled female rats and mice were enrolled in this study, 
categorized into groups as mentioned in the text. Prolactin, estradiol and progesterone serum levels 
where measured for all groups. Histological and statistical analytical methods were applied to 
identify the increase in the folliculogenis process within the ovaries of the studied animals. 
Results: There was an increase in folliculogenesis process in all experimental groups studied 
when compared to the control (group II, then group III respectively in ascending way). These 
findings were confirmed histologically as shown in the figures presented in the text showing the 
mean number of various ovarian components of experimental groups69.2±8.2 in groupli and 
103.9 ±14.7 counted as the mean values these componentsand compared to the mean values of the 
control group which is equal to35.2 t 10.3. Hormonal assay levels, showed increase in the serum 
levels of hormones studied (prolactin, estradiol & progesterone) in all the experimental groups 
with percentage in elevation of prolactin in groups II and III were 
(57% and 44.3% respectively). While the percentage of elevation of estradiol in groups II and 
III were (76% and 65% respectively). And the percentage of elevation in progesterone 
hormone in groups II and III were (78% and 73% respectively). The significancy of 
this elevation was more significant in groups IIR and IIM than. As shown in Figures (12, 
13, & 14). 
Conclusion: It has been concluded that fenugreek oil has a significant effect on 
folliculogenesis process within the ovary and it increases sex hormones level in the 
blood due to its wide biochemical effective components. 
Key words: Fenugreek herb(Trigonella-foenum graecum). Fenugreek oil Rats(Rattus 
norvegicus). Mice. Ovaries. Folliculogenesis. Crude Fenugreek seeds. a contraceptive pill. 
Hormonal Assay. mini VIDAS technique. electrone microtome. light microscope. Histological 
morphometry. H & E stain (Haematoxylin&Eosin stain). Statistical analysis. Photography. 
Prostaglandins. tocopherol (vitamin E). haematoxylin and eosin stain. 

_________________________________________________________________________________________ 
Introduction: ______________________________ 
 
        Fenugreek herb is one of the most abundant 
plants in our country. Its botanical name is 
(Trigonella-foenum Qraecum) and its family name 
is Leguminosae, Known in Iraq as Helba (in 
Arabic) and Shimli (in Kurdish). The dried ripe 
seeds of this plant are the effective medicinal part 
the plant (1), (2), (3) & (4). 
Fenugreek oil, which is the extract concerned in 
this study has foetid odor and bitter taste. Has fatty 
acid components: 9.6% palmitic, 4.9% stearic, 2% 
arachidic , 0.9% behenic , 35.1% oleic , 33.7% 
linoleic and 13.8% linolinic acid (1), (5) & (6). 
While the non-saponifiable part of this oil is 
composed of 35% sterols (1.5% ergosterol), 3% 
phospholipids, 30% thick oil, 20% tocopherol and 
12% a matter that revealed an inflexion in UV 
region spectrum near 330nm by chromatographic 
adsorption (7)&(8). 
_________________________________________ 
* Department of Anatomy, College of Medicine, University of 
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         In general all the rats (or mice) ovaries have 
the same shape and structure. Both have similar 
inside structures and cells (geometric form and 
number). Those ovaries have a smooth surface and 
are friable in touch in addition, to the scanty fatty 
tissue around them (9), (10) (11) & (12). 
A process of folliculogenesis leads to many types 
of ovarian follicles microscopically. In addition to 
the appearance of small number of Graafian 
follicles can be seen within the cortex of the ovary 
(13) & (14). 
         This work summarizes the relevant work 
covering different aspects in the ovarian histology 
after Crude Fenugreek seeds' and Fenugreek oil 
feeding to the subjects studied. The aim of this 
study is to determine the pharmalogical effect of a 
new chemical substance that has a hormonal like 
action and to assess the safety of this experimental 
material in order to recommend it in future as a 
stimulator for ovulation or a contraceptive pill. 
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Materials and Methods 
Materials 
        A total of sixty adult uncoupled subjects were 
used in this study (30 Norway albino female rats 
(Rattus norvegicus) and 30 female mice). Both had 
regular estrous cycle, and age range between 7-11 
weeks. They were obtained from the animal 
breeding center of the drugs and biological quality 
control laboratory/Baghdad. Animals were grouped 
according to the substances that have been given via 
oro -gastric tube daily for 14 days in addition to the 
normal range of tap water and food as shown in 
table (1). 
 

Table (1): Animal grouping according to the 
substances they received 

 
GROUP 

S 
NUMBER 

SUNBSTANCE 
RECIVED 

DOSAGES /DAY 

RATS IR 10 Distilled water 4-5 drops 

 IIR 10 
Crude Fenugreek 

seeds' 
powder 

1.6 mg/kg B.Wt. suspended 
in 

DW 

 IIIR 10 Fenugreek oil 4-5 drops 

MICE IM 10 Distilled water 4-5 drops 

 IIM 10 
Crude Fenugreek 

seeds' 
powder 

1.6 mg/kg B.Wt. suspended 
in 

D W 

 HIM 10 Fenugreek oil 4-5 drops 

 
Methods 
1. After anaesthetizing each animal by open ether 
[diethyl ether;], for about 90 seconds , the ovary with 
its surroundings fatty tissue was removed and 
immediately fixed for two hours in Carnoy's fluid [6 
volumes absolute alcohol: 3 VOLUMES 
CHLOROFORM : 1 volume Glacial acetic acid]. 
2. Hormonal Assay: Blood was taken by intra-
cardiac aspiration before animal sacrifice for 
hormonal assay. Hormones included in this study 
were estradiol, progesterone and prolactin. All these 
hormones were assayed using mini VIDAS 
technique. The instrument used is shown in Figure 
(1). 
 

Figure (1): mini VIDAS apparatus 
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3. Histological morphometry: The fixed tissue 
specimens were processed for routine paraffin-wax 
embedding. This includes: Dehydration, Clearing, 
Infiltration and Embedding. Sections were cut at 
4-5 µm thickness, using electrone microtome 
(Reichert-Jurg, 2030 MOT). Tissues were 
processed for routine haematoxylin and eosin 
stain (15). Later on the animals were sacrifices by 
cutting the abdominal aorta. 
4. Statistical analysis: t- Test and histogram 
representations for the results obtained in this work 
was done by applying the excel program (16). 
5. Photography: The pictures were taken by S.G. 
35 Camera attached to the light microscope of 
Olympus type . 
 
Results 
1.  Histological morphometry: 
a. Control group I (R & M) 
Ovaries showed, smooth surface, friable on touch 
surrounded by small amount of fatty tissue. By light 
microscope: we can observe different types of 
follicles (folliculogeneses process). In addition, one 
or two growing (Graafian) follicles and also one or 
two corpora lutea may be found (Figure 2). 
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b.Crude Fenugreek seeds' treated group II (R & M) 
The folliculogenesis process elicited in this group was 
enhanced more than the group 
III by comparison to the control as shown in figures 
(6, 7, & 8) below: 

 

 
 

 

 

c. Fen ugreek oil treated group III (R & M) 
By considering both groups I (R&M) and II 
(R&M) as a control for group III, the 
ovaries of group III elicited increase in the 
fatty tissue around them with a slight increase 
in their size (Figure 9). 

 

 
 
Microscopically; many growing follicles are 
found as shown in figure 10 and 11, with 
increase in granulosa and theca interna cells 
that surround those follicles. The atretic 
follicles and corpora lutea were more than the 
control group, but less than crude fenugreek 
treated group. 
 



The effect of Fenugreek oil (Iraqi fenugreek seeds' extract) on Adult  …..                                                                                                 Israa  

 

 

J Fac Med Baghdad                                                       458                                                  Vol. 48 , No. 4 , 2006 

 
2. Hormonal Assay: 
There is an increase in the serum levels of 
hormones studied (prolactin, estradiol & 
progesterone) in all the experimental groups as 
compared to the control one. The percentage 
of elevation of prolactin in groups II and III 
were (57% and 44.3% respectively);while the 
percentage of elevation of estradiol in groups 
II and III were (76% and 65% respectively). 
But the percentage of elevation of 
progesterone in groups II and III were (78% 
and 73% respectively). This elevation was 
significant in both experimental groups, but it 
was more significant in groups IIR and IIM, as 
shown in Figures (12, 13, & 14). 

 
 

 
 
Discusion 
1. Histological morphometry: 
a. Control group I (R & M) 
The results shown in this group, was due to the 
fact that the animals are young adults uncoupled 
animals and the folliculogenesis process begins 
newly at this young age of around 7-11 weeks, so 
it is difficult to identify large number of Graafian 
follicles and corpora lutea. While by the end of 
treatment with distilled water only and even by 
increasing the time of treatment it can be 
recognized the increase in the number of growing 
follicles (folliculogenesis process) and corpora 
lutea in addition to other ovarian tissue structures 
which is found normally, as many estrus cycles 
occur during the time of the experiment (Figures 
3, 4, & 5) and table (2). 
b. Crude Fenugreek seeds' treated group II (R & 
M) 
      The outcome reached is due to the presence 
of diosgenin which is a saponifiable material that 
can be considered as a precursor for steroid 
hormones(28), in addition to the presence of 
fenugreek oil which is believed to have a vast 
range of substances that are suspected to have the 
same effect of diosgenin regarding sex hormone 
effect resemblances as been documented by 
several workers since many years ago (7), (17), 
(18), (19), (20), (21), (22) & (23). 
c. Fenugreek oil treated group III (R & M) 
Recently the galactogogual role of fenugreek oil 
was identified by histological and histochemical 
studies (8). The effect of the whole fenugreek oil 
component was investigated in this study because 
of the difficulty of separating these components 
as pure compounds. It has been concluded that 
fenugreek oil has a significant effect on 
folliculogenesis process within the ovary & it 
increases sex hormones level in the blood due to 
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its wide biochemical effective components. 
Precursors are sometimes of considerable 
advantage, because they also provide access to a 
natural analogs and derivatives which may 
exhibit a superior spectrum of properties 
referring to the demands for a successful drug 
development and applications (6). 
2.  Hormonal  Assay:  
As fenugreek oil components contains different 
types of lipids saturated and unsaturated. 
The latter includes (wt% of total acids): 35.1% 
olieic acid; 33.7% linoleic acid and 13.8% 
linolinc acid; while the saturated fatty acids are: 
9.6% palmetic acid; 4.9 stearic acid; 2% 
arachidic acid and 0.9% behnic acid. Each has in 
addition to the nutritional value, there are other 
physiological significances specially the 
unsaturated type for example y -homo linolenic 
acid (which is a derivative of linolenic acid) is a 
prostaglandin (24) & (25). Prostaglandins 
originally discovered in seminal plasma but are 
now known to exist in virtually every mammalian 
tissue, acting as local hormones; they have 
important physiological and pharmacological 
activities (26). 
       In the non-saponifiable part of the fenugreek 
oil there is 35% sterols (1.5 ergo sterols) which 
acts as precursor for steroid hormones, that can 
be biosynthesized within the liver or the affecting 
organ or could be acting on the hormone 
receptors directly without any metabolism and 
giving the same hormonal effect as their 
chemical structures are compatible with the type 
of hormonal receptors. Also there is 20% 
tocopherol (vitamin E) within this non-
saponifiable part, which has the widest natural 
distribution and the great biologic activity 
specially type 
D,a-Tocopherol. Its other type's (3, 7, and 6 have 
dietary significance, and it is known that; vitamin 
E is the first line of defense against peroxidation 
of poly unsaturated fatty acids that contained in 
the cellular and subcellular membrane 
phospholipids. The phospholipids of 
mitochondria, endoplasmic reticulum and plasma 
membranes, possess affinities for aTocopherol, 
and the vitamin appears to concentrate at these 
sites (24), (25) & (26). 
         Although there is no scientific justification 
for self-medication with vitamin E in the belief 
that this will increase energy and virility, this 
substance indicated as dietary supplement and for 
prophylactic use in haemolitic anemia, 
intermittent claudication, (3-lipoproteinemia, 
congenital hematological disorders (G6 P 
deficiency, thalassemia, sickle cell anemia) as 
well as to meet the raised requirements (e.g. due 
to high dietary intake of poly unsaturated fats) 
(27). 
 

In conclusion: 
Fenugreek oil treated group(G-III); showed less 
in percentage of significance than group(G-II); as 
this experimental material has various types of 
fatty acids (saturated & unsaturated) and the non-
saponifiable matters, which can be 
biosynthesized to the above mentioned hormones 
in different pathways and as mentioned may 
cross-react each other or negotiate them (28). 
While the effect of crude fenugreek seeds treated 
(G- II), was more than group III, as the crude 
seeds contain both diosgenin which, serves as 
starting material for the partial synthesis of the 
medicinal steroids(28), and the fenugreek oil , in 
addition to many other nutritional materials (7,2 
&8).As a result of that, all the histological 
changes in this work in both(G-II&III) 
experimental groups regardless to the 
significance were mostly due to the elevation of 
the estrogen, progesterone and prolactin 
hormones with in the blood serum. 
 
References: 
I. Watt LM and Mc-Breyer-Brandwi J (1962): Leguminosae. 
In: the medical and poisonous plants of southern and 
eastern Africa. Second edition. Pub. Livingstone Ltd, 
Edinburgh and London; pp: 666-667 
2. The Wealth of India (1976): Publication and information 
directorate CSIR. New Delhi; vol.10. pp298-306 
3. Kotb F. (1985): Trigonella foenum-graecum:Medicinal 
plants in Libya. Arab Encyclopedia House. First edition. 
pp:85-86 
4. Al-Rawi A and Chakravarty H (1988): Trigonella foenum 
graecum. In: Medicine plants of Iraq. Second edition. Al-
Yaqda Press, Baghdad; 94 
5. Newall C.A., Anderson L.A. and Phillipson J.D. (1996): 
Fenugreek in Herbal Medicine: A guide for health care 
professionals. The Pharmaceutical Press, London; pp: 
114&118 
6. Grabley S. and Thiericke R. (2000): New drug 
from plant: the impact of natural products on drug 
discovery, drug discovery from nature. Springer-
Verlarge. New York: (21) 
7. El-Ridi M. and Shahat M. (1944): A preliminary note 
on a fat-soluble lactation factor. J. Egypt Med. Ass. (27): 
pp: 199-200 
8. Al-Chalabii I. (2000): The effect of various 
Fenugreek seeds, extracts on the adult virgin rat's 
mammary glands, histological and histochemical studies. 
MSc thesis, Department of Anatomy, University of Baghdad 
9. Richter C. P. (1954): the effects of domestication and 
selection on the behaviour of the Norway rat. J. Nat. Cancer 
Inst. (15):pp 729-738 
10. Grady A. G. and Smith D. E. (1963): the ovary. 
Int.  Acad. Of Patho. Monogr. Williams and Wilkins. 
(No.3) 
11. Norrevang A. (1968): Electron Microscopic morphology 
of oogenesis. Int. Rev. Cytol. (23):pp 114-186 
12. Ham A. W. (1974): the female reproductive system. 
Histology. J. B. Lippincott co; Philadelphia. Seventh edition; 
pp 874-922 
13. Merk F. B., Botticelli C. R., Albright J. T. (1972): 
An intercellular response to estrogen by granulosa cells 
in the rat ovary, an Electron Microscopy study. 
Endocrinology. (90); pp 992-1007 
14. Richards J. S., Ireland J. J., Rao M.C., Bernath G. A., 
Midgley J., Reichert J. (1976): Ovarian follicular development 
in the rat: hormone receptor regulation by estradiol, follicular 
stimulating hormone and leuteinizing hormone. 
Endocrinology. (99); pp 1562-1570 15. Bancroft-JD and 



The effect of Fenugreek oil (Iraqi fenugreek seeds' extract) on Adult  …..                                                                                                 Israa  

 

 

J Fac Med Baghdad                                                                            460                                                                             Vol. 48 , No 4  2006 

Stevens-A (1987): Theory and Practice of Histological 
Techniques. Edinburgh: Churchill Livingstone. 
16. Danial WW (1995): Biostatistics. A foundation for 
analysis in the health sciences. In: 
Danial W W (Ed.). Sixth edition. John Wiley &Sons, Inc. 
17. Wilson S. and Gisvold S. (1998): Textbook of organic 
medicinal and pharmaceutical 
chemistry. Tenth edition. Lippincott Williams. Philadelphia; 
796 
18. Bruneton J. (1999): Pharmacognecy, phytochemistry, 
medicinal plants. Second 
edition. Intercept. Ltd. Andover, England, UK 
19. Al-Ayadi M (1944): The nutritional value of breads 
made from grain mixtures. J. Egypt Med. Ass. ;27: 248-
257 
20. Hassan A and Al-Ayadi (1944): The presence of a 
lactation stimulating factor in the fenugreek oil. J. Egypt. 
Med. Ass. , 27;pp:236-247 
21. Al-khateeb H. (1996): Some morphological and 
histochemical studies on rat's mammary gland. Ph.D. 
thesis. Department of Anatomy, College of Medicine, 
University of Baghdad 
22. Sakran A. (1999): The effect of Fenugreek seeds 
on rat's ovary histological and histochemical studies. 
M.Sc. Thesis, Department of Anatomy, College of 
Medicine, University of Baghdad 
23. Ganong F. W. (1993): Review of medical physiology; 
the female reproductive system, the gonads: development 
and function of the reproductive system. Sixteenth edition. 
Pub. Appleton and Lange, Prentice-Hall International Inc. 
USA; 39411 
24. Hobbs J (1993): Fatty acids and their derivatives. In: 
Mann J., Davidson R.S. Hobbs J.B., Banthorpe D.V. and 
Harborne J.B. Natural products, their chemistry and 
biological significance. PP: 239-288 
25. Van Middlesworth F. and Cannell R.J.P. (1998): 
Biochemical /Chemical Tests for some commo27. 
Christopher E. and Ian B. (1993): Davidson's Principles 
and Practice of Medicine. Seventeenth edition. Churchill 
Livingstone. 
28. Evans, W.C.(2001): Saponins, Cardioactive drugs 
and other steroids. In: Part 6; Pharmacopial and related 
drugs of biological origion . In: Evans W.C., Trease and 
Evans, Pharmacognesy. Fifteenth ed. PP: 289-315 W.B. 
Sanders. Edinburgh London, New York Philadelphia St. 
Lauis Sydney Toronto. 
n nonselective bioactive methods in biotechnology. In: 
Natural product isolation.Ch. Dereplication and partial 
identification of natural products. Glasxo welcome 
Research development UK ; P 291 
26. Mays PA (1988): Lipids of physiological significance. 
In: Murray R.K., Granner D K, Mays P A, and Rodwell V W. 
Harper's biochemistry. Twenty-fifth editions. A Lange 
medical book. London; pp: 160-171 
 


