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ABSTRACT : This research included study the effect of replacement a part of the traditional feed of rabbits with fenugreek

powder (4%) and mackerel fish (8%) for the period from 11/12/2019 to 20/12/2019 was studied on some physiological and /

biochemical characteristics of 30 rabbits (15 males and 15 females) After dividing them into six groups, (5) rabbits for each

group. The study showed that: i)The powder results showed a significant decrease in the (follicles stimulating hormone,

luteinizing and testosterone hormone), and increase the level of (prolactin hormone) in groups treated with fenugreek powder

,and groups treated with mackerel fishes powder of both males and females compared to control group, and ii) the results of liver

enzymes showed no significant differences in AST level in the both male groups (the fenugreek powder treated group, mackerel

fishes powder treated group), while there was a significant decrease in the females groups for both treatments. The results

showed a significant increase in ALT enzyme in the female groups (treated with fenugreek leaves powder and mackerel fishes

powder). In the male groups, there was a significant decrease in ALT enzyme in the group treated with mackerel fishes powder,

while there was no significant change in the group treated with fenugreek powder. For the enzyme ALP, there was no significant

difference in the concentration of this enzyme in the both females groups (treated with fenugreek powder and treated with

powder mackerel fishes powder), while the results showed a significant increase in the male groups for the same treatments.
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INTRODUCTION

All medicinal plants play an important therapeutic role

for many diseases by containing chemicals that have the

physiological ability to treat diseases, or to reduce the

incidence of many disease (Dabea and Khalidi, 1997).

The fenugreek is one of the most important plants of the

earlier, and has continued to be important to the present

time by containing the important food, medical and

pharmaceutical ingredients, including the various classics,

which are the most important because it enters in the

preparation of various industrial hormones (Newall et al,

1998; Barnes et al, 2002). The fenugreek has many

medical uses, including increasing the milk supply after

birth through the activation of the lactic glands, regulating

the unstable and unstable menstrual periods in adult girls.

It is also used to treat cases of anemia, general weakness

of the body, treatment of pertussis and chest diseases,

and reduce the Hemorrhoids pain and the use of diosgenin

in the fenugreek as a raw material in the synthesis and
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preparation of the sex hormones, which interfere in the

effect of medical materials used in the preparation of

cortisone, and its various derivatives that benefit in the

treatment of thoracic diseases, and rheumatism (Chahat,

1986).

Fish is an essential source of animal protein for a

large number of the world’s population. It is the main

dietary source of long-chain unsaturated fatty acids

(omega-3), especially EPA and DHA, which is important

for mental and physical health and plays an important

role in the development of the infant’s brain and eyes

(EFSA, 2014; Ciriminna et al, 2017). The importance of

polyunsaturated fatty acids (omega-3) in the protective

effect on the heart has also been shown to act as an

anti-heart beat disorder, anticoagulant, anti-inflammatory,

antihypertensive, and anti- blood lipid factor (Geleijnse

et al, 2002). One of the most widely traded food

commodities in the world is fish, which is widely

distributed in most countries of the world, including the
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Indian Ocean, Indonesia, Pakistan, India and Thailand

(Collete and Nauen, 1983; Devaraj et al, 1997; Mahdawi

and Mehanna, 2010; Jayabalan et al, 2014). The package

and fresh Mackerel are both good source of protein and

other nutrients. According to US Department of

Agriculture data, both fresh and canned mackerel have

a similar amount of omega-3 fatty acids important to

cardiovascular health.

MATERIALS AND METHODS

Animals used in the study

In this study, 30 female and male white rabbits were

used with weights ranging from 1000-1500 mg. After they

were purchased from the local markets, the animals were

divided and distributed evenly in weight; to six groups

and placed in wooden cages with dimensions of 125 × 60

× 50 cm) and wooden floor covered with sawdust, taking

into consideration the cleanliness and sterilization of cages

and the exchange of sawdust from time to time. The

animals were subjected to laboratory conditions of a light

cycle divided into 12 light and 12 hours of darkness. The

experiment animals left for two weeks to adapt to the

new conditions. To ensure that they were free from

disease or pregnancy, food and water were given

continuously and in sufficient amounts throughout the

period of breeding and treatment. The food was as

available in the local market after replacing part of it with

fenugreek leaves powder with and mackerel fishes with

keeping the same Calories of original feed. The material

was well milled and mixed together and added to the

water to become a cohesive paste, cut into small blocks

and placed in the caffeinated food area, giving water and

food continuously (Balducci and Roslind et al, 2001).

Design of experience

1. The experiment included, 30 laboratory rabbits (15

males and 15 females).

2. Divided into six groups (5) rabbits for each one,

taking into account weight and are fed as follows:

Group 1: Control group for male rabbits was given

only water and food.

Group 2: the male rabbits group which was given

water and a feed mixed with fenugreek powder.

Group3: Male rabbits group was given water and a

feed, mixed with mackerel fishes powder .

Group4 : Control group for female rabbits was given

only water and food.

Group 5: The group of females rabbit was given

water and feed mixed with fenugreek powder.

Group 6: The group of rabbit females was given

water and a fees mixed with mackerel fishes powder.

Collection of study samples

After 30 days of experimentation, the food was cut

off from the experimental animals for 24 hours with the

removal of the sawdust during this period. The blood

samples were then taken directly by Cardiac Puncture.

10 mL of blood was withdrawn and placed in the test

tubes which are free of coagulant material, and then left

for 15 menutes at room temperature. The serum was

then separated by a centrifuge of 3000 cycles/minute for

15 minutes and the serum was kept under freezing in

plastic tubes until the hormonal tests were carried out.

Hormones are (follicles stimulating hormone, luteinizing

hormones, testosterone and prolactin hormones). 

Determination of Follicle Stimulating hormone

The FSH is estimated by following the steps in a

leaflet, with the ready ELA kit and the instructions of the

manufacturer; Bio Kit -U.S.A by ELISA technique (Vitt

et al, 1998).

Determination of luteinizing hormone

LH was evaluated using the steps with to the LH

ELA kit and according to the instructions of the

manufacturer Bio Ki - USA using ELISA technique

(Lenton et al, 1982).

Determination of prolactin hormone

Prolactin was evaluated using the steps with to the

Prolactin ELA kit and according to the instructions of

the manufacturer Bio Ki - USA using ELISA technique

(Lenton et al, 2006).

Determination of testosterone hormone

The concentration of the testosterone hormone was

measured by following the steps described in the attached

leaflet with ready kits, as instructed by the manufacturer

Bio Kit - USA.

Determination of Aspartate Aminotransferase

activity AST (GOT)

The enzymatic method was used, the kit was used

by the French company Biolabo (Tietz, 1999).

Determination of Alanine Aminotransferase activity

ALT (GPT)

The enzymatic method was used, the kit was used

by the French company Biolabo (Tietz, 1999).

Determination of serum alkaline phosphates

activity ALP

The efficacy of serum alkaline phosphatase was

estimated using the kit prepared by the French company

Biolabo (Tietz, 1999).
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RESULTS AND DISCUSSION

Effect of fenugreek powder leaves and mackerel

fishes on levels of sex hormones:

Serum follical stimulating hormone concentration

of the of male and female rabbits

The results of Fig. 1 showed a significant decrease

in the concentration of follicle stimulating hormone in the

male group treated with fenugreek leaves powder and

mackerel fishes powder compared to control group. The

results showed a significant decrease (P ≤ 0.05) in FSH

concentration in the female group treated with fenugreek

leaves powder and Mackerel fishes powder compared

to control group.

FSH is the primary regulator of fertility in animals

(Haywood et al, 2002) and plays an important role in the

process of semen formation, especially in the latter

periods, and the evolution of the reproductive system, as

it stimulates the growth of seminiferous tubules (Grover

et al, 2005). Hormone LH, FSH may be the main cause

of infertility because the cycle may occur without the

occurrence of ovulation and this explains the incidence

of infertility in some cases of early marriage. The high

level of hormone prolactin may cause disorder in the

menstrual cycle and irregularity and lack of ovulation

because the hormone works directly on the hypothalamic

gland reducing the number of times the hormone secretion

is stimulated (GnRH) (Harborne et al, 2003). This is what

Jameson and Melmed (2004) were found.

Serum LH concentration of males and females white

rabbits

The results of Fig. 2 showed a significant decrease

(P ≤ 0.05) in the concentration of luteinizing hormone in

the female group treated with fenugreek leaves powder

and a high concentration of the hormone in the female

group treated with mackerel fishes powder compared

with the control group. The results showed significant

decrease in the male group treated with fenugreek leaves

powder, while there was no significant difference in group

treated with mackerel fishes powder compared to the

males control group.

This decrease in the LH hormone concentration in

treatment animals with fenugreek powder correspond

with the finding of Al-Roubai (2006). Maybe because

the effect of the powder in the cells which are responsible

of LH secretion in posterior parts of pituitary gland which

is effect passively on hormone secretion. The increase

of prolactin causes decreas in this hormone and inhibits

the ovulation process,this is consistent with Nilsen et al

(2001). The increase of LH levels in patients serum

(women) because the decrease E2 and progesterone,it

is known that LH inhibition by the increase of E2 and

progesterone by negative feedback mechanism.

Serum prolactin inconcentration of males and

females white rabbits

The results of Fig. 3 showed significant increase in

the concentration of prolactin hormone in females groups

treated with Mackerel powder and fenugreek powder

comparative with control group, for males group ther was

a signinficant difference in fenugreek abn Mackerel

vomparative with control group. There was a difference

between the two treatment for the fenugreek treatment

group.

Several researchers (Jensen, 1992; Basch et al, 2003;

Taylor, 2006) have reported that the fenugreek is a milk-

producing factor, because it contains oil that stimulates

the production of milk (lactation-stimulating oil) (Allen,

1981). This increase of hormone concentration occur

because the effect of the hormone to the effect of the

negative fenugreek powder in the secretion of dopamine,

which is one of the most important inhibitory factors of

prolactin secretion, which is produced by the hypothalamic

neurons, causing an increase in the secretion of this

hormone.

The results of the current study corresponding with

the results of Emokpase et al (2005), Jubouri (2006),

Goswami et al (2009), Kazem (2010), Jawad (2012), who

indicated a higher concentration of prolactin in women

with impaired fertility than control. High concentrations

of prolactin can inhibit the production of of gonadotrophins

in both males and females, although its secretion is very

common in women (Goblla et  al, 2001). High

concentrations of prolactin can also cause irregular

menstruation and decrease in corpus luteum.

Concentrations of androgens or male stimulants.

Androgens that increase the concentration of blood

prolactin lead to gradual changes in the lack of lutein

phase and to the lack of ovulation and menopause due to

the action of prolactin inhibitory secretion of GnRH

hormone, the abnormal lutein phase in the menstrual cycle

of women with high prolactin, is one of the reasons for

lack of progesterone production and result infertility (1-

3%) of infertility cases (Cavallaro et al, 2004).

Serum testosterone hormone concentration in

males and females of white rabbits

The results of Fig. 4 showed a significant decrease

(P≤ 0.05) in testosterone hormone in the male group

treated with Mackerel fishes and the male group treated

with fenugreek leaves powder compared to the control

group. In the female group there was a significant

difference of treatment with Mackerel fishes only
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compared to the control group of.

The fenugreek has a negative effect on fertility in

male white mice because of its effect on the production

and secretion of lactic acid hormone (Baglan, 2006). This

is consistent with the current study. And that the rise of

the hormone FSH leads to a high level of testosterone

(Speranda and Papic, 2004), the relationship is positive

between the (FSH and Testo. hormones), this explains

why the decline of the hormone testo. through the current

study; due to low of FSH hormone. Yasilada (2008) and

Cascella (2006) note that increased LH is considered as

a cause of increased testosterone. Both LH and

testosterone are increased in women with PCOS. This is

demonstrated by the reduced testosterone in the current

study due to low LH hormone, so the FSH, LH reduction

is ultimately due to increased prolactin hormone, that is,

the relationship between hormones (FSH, LH) and

hormone (Testo) is a direct relationship, and between

Fig. 1 : Demonstrates results of hormone measurement FSH.

Fig. 2 : Demonstrates results of hormone measurement LH.

Fig. 3 : Demonstrates results of hormone measurement prolactin.
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(FSH, LH) and hormone (PRl) inverse relationship. There

is also an inverse relationship testosterone hermone and

prolactin hormone, as the increase in prolactin is

associated with lower testosterone (Gill, 2008), which is

consistent with the current study.

Effect of fenugreek leaves powder and mackerel

fishes powder on the activity of liver enzymes

The activity of serum (AST) of males and females

white rabbits

The results of Fig. 5 showed that although the male

group did not show significant differences between the

fenugreek and Mackerel fishes compared with the control,

whil in the female group showed a significant difference

compared to control, although there were no significant

differences between the two treatments.

No significant decrease in liver enzyme (AST) in male

rabbits treated with fenugreek leaves powder showed

that the fenugreek leaves powder used in the experiment

had no toxic effect on hepatic cells, indicating that the

cells in the hepatic tissue retained their form and no

degradation occurred (AoAc, 1985), which showed that

the use of fenugreek leaves powder during a specified

period does not affect the level of the enzyme (AST) in

the homogeneity of the liver cells during the tests

(enzymatic tests) and this result was identical to the study

conducted by Muralidhara and others (AoAc, 1985),

which they noted that hepatic enzymes remain almost at

the level of proteins and cholesterol in the body when

this powder was used even showed changes, but they

are minor and insignificant, the decrease in the

effectiveness of the enzyme in the females treated with

fenugreek leaves powder may also be due to plant

containment of compounds that have the potential to

eliminate free radicals and reduce oxidative stress.

The results obtained indicate that the fenugreek leaves

powder has no toxic effect on the liver tissue and the

enzymes separated from it. The decrease in the level of

the enzyme (AST) was shown to be due to the fish content

of omega-3, which activate the process of oxidation of

fatty acids in pyroxesomes and mitochondria and reduce

the production of fatty acids, triglycerides and VLDL -C

(Lombardo and Chicco, 2006). Omega-3 acts on the

production of anti-inflammatory fatty acids drived from

Omega-3, namely risolphin E, D1 and proteectin that

protect liver cells from oxidative stress (Gonzalez, 2009).

Fig. 4 : Demonstrates results of hormone measurement testosterone.

Fig. 5 : Demonstrates results of measurement AST.
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The activity of serum (ALT) of males and females

white rabbits

The results of Fig. 6 showed a significant increase

(P≤0.05) in the ALT enzyme in the female groups treated

with fenugreek leaves powder and treated with Mackerel

fishes compared to the control group. The treatment of

the fenugreek leaves powder was higher than the

mackerel treatment in the male group; the mackerel

treatment was significantly lower than the control

treatment. The treatment of the fenugreek leaves powder

shows no significant difference compared to control.

The reason for the increase of ALT in the female

group treated with fenugreek leaves powder due to the

increase in milk production in the treatment resulted in

increased requirements of more amino acids for milk

production, which led to increase the activity of liver

enzymes (Vihan, 1987). These results were consistent

with what found (Abo El-Noor et al, 2007), when using

200 g of fenugreek seed in the feed / for each buffalo,

and with what (Al-Rawi, 2011) found, who indicated a

significant increase in the liver enzymes in the blood of

ewes fed on the 1.5 and 3% of the fenugreek leaves

powder, also the increase in milk production in the female

Fig. 6 : Demonstrates results of measurement ALT.

Fig. 7 : Demonstrates results of measurement ALP.

group treated with fish powder explained the increase in

the effectiveness of this enzyme.

Effect of serum alkaline phosphatase enzyme (ALP)

of males and females white rabbits

The results of Fig. 7 showed a significant increase

(P≤ 0.05) in the ALP in the two groups of males treated

with the fenugreek leaves powder and treated with

mackerel compared to the control group. The group of

females showed no significant difference between the

treatments.

The alkaline phosphatase enzyme is hydrolyzing

enzymes found in the liver, intestines, bones, heart and

kidneys (Al-Saayady et al, 2007). And the absence of

significant differences in the two groups of females

treated with fenugreek leaves powder compared to

control group shows that the fenugreek leaves powder

that was used in the experiment did not have a toxic effect

on the liver cells, indicating that cells in the hepatic tissue

has retained their form and did not occur any analysis of

heamolysis, this explain the elevation of enzyme (AST)

in the homogeneity of liver cells during tests (enzymatic

tests).
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This result was identical to a study conducted by

Muralidhara and others (AoAc, 1985), which showed that

the use of fenugreek leaves powder during a specific

period does not affect the level of hepatic enzymes, but

remains almost the level of proteins and cholesterol in

the body even if the changes showed but they are minor

and ineffective, elevation of the effectiveness of ALP is

usually due to many diseases such as liver or bile duct

disease or gallstones. Elevation of ALP may indicate bone

disease; such as Osteopenia or Osteoporou. Blood

disorders also increase ALP and some cancers (Martin,

1985; Fauci, 2008; Kumar, 2009).

Elevated levels of the ALP were also observed at 2-

3 times during the prenatal period compared to the normal

rate in non-pregnant women (Sembaj et al, 1999;

Vongthavaravat et al, 2000). In addition, there is a

contribution to the production of this enzyme from bone

and other organs such as kidney and liver (Alonso, 2006).

CONCLUSION

1. The fenugreek and Mackerel fishes powder have a

large capacity in the rise of milk hormone (Prolactin)

2. Large amounts of fenugreek and Mackerel fishes

powder have a negative effect on fertility.

3. The results showed that the fenugreek and Mackerel

fishes have no toxic effect on the liver.

REFERENCES

AboEL-Nor S A H, Khattab H M, AL-ALamy H A, Salem F A and

Bdou M M (2007) Effect of some medicinal plant seeds in the

rations on the productive performance of lactating buffaloes.

Inter. J. Dairy Sci. 2(4), 348-355.

Al-Mahdawi G J and Mehanna S F (2010) Stock assessment of the

Indian mackerel Rastrelliger Kanagurta (Cuvier, 1816) in the

Yemeni Coast of Red Sea, Al- Hodeidah region. In Proc. of the

3rd Global Fisheries and Aquaculture Research Conference. pp.

220-230.

Al-Saiady M Y, Al-Shaikh M A, Mogawer H H, Al-Mufarrej S I and

Kraidees M S (2007) Effect different level of fenugreek seeds

(Trigonella foenum-graecum) on milk yield, milk fat and some

blood hematology and chemistry of Ardi Goat. J. Saudi Soc.

Agri. Sci. 6(2), 62-70.

AOAC (1985) Association of official analytical chemists, official

methods of analysis, Washington, DC., U.S.A. 45, 804-811.

Balducci – Roslind E, Silvirio K, Gorge M and Gonazaga H (2001)

Effect of isotretion on tooth germ of palate development in

mouse embryos. Braz. Dent. J. 12(2), 115-119.

Barnes J, Anderson L A and Phillipson J D (2002) Herbal Medicines:A

Guide for Healthcare Professionals (2nd ed). Pharmaceutical

Press: London.

Basch E, ULbricht C, Kuo G, Szapary P and Smith M (2003)

Therapeutic applications of fenugreek. Alternative Medicine

Review 8, 20-27.

Cascella T, Palomba S, De Sio I, Manguso F, Giallauria F, De Simone

B, Tafuri D, Lombardi G, Colao A and Orio F (2008) Visceral fat

is associated with cardiovascular risk in women with polycystic

ovary syndrome. Hum. Reprod. 23(1), 153-159.

Cavallaro R, Cocchi F, Angelone S M, Lattuada E and Smeraldi E

(2004) Cabergoline treatment of risperidone- induced

hyperprolactinemia: a pllot study. J .Clin. Psy Chiatry 65.

Ciriminna R, Meneguzzo F, Delisi R and Pagliaro M (2017) Enhancing

and improving the extraction of omega-3 from fish oil. Sustainable

Chemistry and Pharmacy 5, 54-59.

Collette B B and Nauen C E (1983) FAO species catalogue. Vol. 2.

Scombrids of the World. An Waters. Jurnal Iktioologi Indonesia

11(1), 47-53.

Goswami B, Patel S, Chatterjee M, Koner B C and Saxena A (2009)

Correlation of Prolaction and Thyroid Hormone Concentration

with Menstrnal Patterns in Infertile Women. J. Reprod. Infertile

10(3), 207-212.

Crover S A, Coupal L and Zowall H (2005) Treating Osteoarthritis

With Cyclooxygenase-2- specific Inhibitors. Americ. Hear.

Associa. 45, 92.

EFSA (2014) Scientific Opinion on the substantiation of a health

claim related to DHA and contribution to normal brain

development pursuant to Article 14 of Regulation (EC) No 1924/

2006. 12(10), 3840–3847.

Emokpae M A, Vadiapo and Monammed A Z (2005) Hormonal

evalutions and endometrial biopsyin infertile women. Annals. A

frmed 4(3), 99-103.

Fauci A S, Braunwald E, Kasper D L, Hauser S L, Longo D L, Jameson

J L and Loscalzo J (2008) Harrison’s principles of internal

medicine. 17th ed.

Geleijnse J M, Giltay E J, Grobbee D E, Donders A R and Kok F J

(2002) Blood pressure response to fish oil supplementation:

metaregression analysis of randomized trials. J Hypertens 20,

1493-1499.

Goblla C, Bolognani F, Della-sota R L and Goya R G (2001)

Luteininzing hormone in an oestrous crossbred bitches. Reprod.

Domest. Anim. 36, 41-45.

Gonzalez-Periz A (2009) Obesity-induced insulin resistance and

hepatic steatosis are alleviated by omega-3 fatty acids: a role for

resolvins and protectins. Faseb Journal 23(6), 1946-1957.

Harborne L, Fleming R and Lyall H (2003) Descriptive review of the

evidence for the use of metformin in polycystic ovary syndrome.

Lancet 361(9372), 1894-1901.

Haywood M, Tymchenko N, Spaliviero J, Koch A, Joimenez M,

Gromoll J, Simoni M, Nordhoff V, Hundelsman D J and Allan C

M (2002) An Activeated Humah Follicle-Stimulating Hormone

(FSH) Receptor stimulates FSH-link activity in Gondotropin

efficient transgenic Mice. Molecular Endocrinology 16(11),

2582-2591.

Jayabalan N, Zaki S, Al-Kiyumi F, Al-Khadrusi L and Al-Habsi S

(2014) Age, growth and stock assessment of the Indian mackerel

Rastrelliger Kanagurta (Cuvier, 1817) along the Sohar Coast of

Oman. Indian Journal of Fisheries 61(1), 1-6.

Jensen R (1992) Fenugreek-overlooked but not forgotten. UCLA

Lactation Alumni Association Newsletter 1, 2-3.

Kumar V, Abbas A K, Fausto N and Aster J (2009) Robbins and

cotran pathologic basis of disease. 18th ed.

Lenton E, Meal L and Sulaiman R (1982) Plasma concentrations of



4588 Iman Ismail Khalil Abdullah et al

Human Gonadotropin from the Time of Implantation until the

second week of pregnancy. Fertility and Sterility 37, 773 – 778.

Lombardo Y B and Chicco A G (2006) Effects of dietary

polyunsaturated n-3 fatty acids on dyslipidemia and irnsulin

resistance in rodents and humans : A review. J Nutr Biochem. 17,

1-13.

Martin D W, Mayes P A, Rodwall V W and Cranner D K (1985)

Harpers review of biochemistry. 20th ed. Lange Medical

Publication Los Altos, California.

Muralidhara, Narasimhamurthy K, Viswanatha and Ramesh B S (1999)

Acute and Subchronic toxicity assessment of debitterized

fenugreek powder in the mouse and Rat. Food-chem.-Toxicol.

Department of Biochemistry and Nutrition, central Food

Technological Research in statute, Mysore, India. 37 (8), 831-

838.

Newall C A, Anderson L A and Phillipson J D (1998) Herbal Medicines:

A Guide For Health-Care Professionals (2nd Ed). London: The

Pharmaceutical Press, pp. 117-118.

Nielsen M, Barton S, Hatasaka H and Stanford J (2001) Comparison

of several one-step home urinary luteinizing hormone detection

test kits to OvuQuick. Fertil Steril. 76(2), 384 – 387.

Speranda Z and Papic Z (2004) Effect of increased Testosterone level

on woman´s fertility. Preliminary Communication  53-58.

Taylor C (2006) Increasing Milk Supply. Allen O N and Allen E K

(1981) The Leguminosae, Macmillan Co., London.

Tietz N W (2006) Fundamentals of Clinical Chemistry. 4th ed. Saunders,

Philadelphia. pp: 983 - 984 .

Tietz N W (1999) Textbook of clinical chemistry. 3rde C.A.Burtis, E.R.

Ashwood, W.B.Saunders. pp: 819-861,1245-1250.

VihanV S and Rai P (1987) Certain hematological and biochemical

attributes during pregnancy, parturition and post-parturition in

sheep and goats. Ind. J. Anim. Sci. 57, 1200-1204.

Vitt U A, Kloosterboer H J, Rose U M, Mulders J W, Kiesel P S, Bete

S and Nayudu P L (1998) Isoforms of human recombinant

Follicle –Stimulating in vitro. Biol Reprod. 59, 854-861.

Warren M P and Stiehl A L (1999) Exercise and female adolescents:

effects on the reproductive and skeletal systems. Journal of the

American Medical Women’s Association 54(3), 115-120.

Yesilada E, Sahin I, Ozcan H, Yildirim I H, Yologlu S and Taskapan C

(2006) Increased micronucleus frequencies in peripheral blood

lymphocytes in women with polycystic ovary syndrome.

European Journal of Endocrinology 154(4), 563-568.


