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This study screens the phytochemicals present in and 

evaluates the effect of aqueous and methanolic leaf extracts 

of Pteridium acquilinum (dennstaedtiaceae) [Linnaeus] on 

some reproductive hormones; follicle stimulating hormone 

(FSH) and luteinizing hormone (LH) in female Albino rats. 

Twenty female Wister albino rats weighing 120-140g (12 – 

13 weeks old) were used. They were divided into four 

groups of five rats each. The rats in groups I and II were 

given 50 mg/kg body weight of aqueous and methanolic 

leaf extract respectively orally using orogastric tube. Group 

III served as negative control while group IV were treated 

with standard drug. Blood sample was collected from the 

rats weekly for four weeks (twenty eight days). The 

methods of Microwell (Sigma, USA) enzyme linked 

immunoassay (ELISA) were employed to estimate the 

serum levels of follicle stimulating hormone (FSH) and 

luteinizing hormone (LH). The result shows that both the 

aqueous and methanolic extracts of the plant significantly 

(p< 0.05) increased the level of FSH throughout the period 

of the experiment. Similarly, the extracts also significantly 

(p< 0.05) increased the level of LH at week 2, but continue 

to decline at week 3 and 4 which show a similar pattern 

with the standard drug used. It can be concluded that, P. 

acquilinum leaf extracts have the potential to enhance 

fertility by increasing serum levels of FSH and LH which in 

turn increases the number of oocytes released at ovulation 

possibly through its antioxidant properties.  
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INTRODUCTION 
 
Fertility hormones regulate the reproductive cycle and are 
used to test for various associated conditions including 
infertility, menopause, early or delayed puberty as well as 
non-reproductive disorder. Female fertility is a biological 
process regulated by female hormones. The brain uses 
hormones to send signals to the body to trigger events. 
The body returns feedbacks to the brain to help regulate 
these events. This process repeats every cycle in women  

 
of child bearing age. The most common causes of female 
infertility are hormones commonly associated with 
ovulation, polycystic ovarian syndrome, pre-mature 
ovarian failure, damage to the fallopian tube or uterus 
and problem with cervix (Egba et al., 2014).                                                                                                  

Endocrine disorder results from excessive production of 
hormones or insufficient production of one or more 
hormones or the lack of the tissues  response  to  normal  



 
 
 
 

circulating hormones (Michael, 2007). The female 
reproductive cycles function primarily by the interplay 
between the luteinizing hormone and follicle stimulating 
hormone. Also the female reproductive organs can be 
assayed by the serum level of these hormones. A large 
number of plant species have been screened for their 
anti-fertility efficacy. A review of reported that 577 plant 
species have been used traditionally in fertility regulation 
in females (Kumar et al., 2012). Reports have shown that 
women are increasingly using herbs amongst other 
things to combat the negative effect of industrial 
pollutants of fertility (Lans, 2007). Pteridium aquilinum, 
(Linnaeus). [dennstaedtiaceae], (bracken, brake or 
common bracken). Also known as "eagle fern," is a 
species of fern occurring in temperate and subtropical 
regions in both hemispheres. The extreme lightness of its 
spores has led to its global distribution, (Alonso-Amelot 
Avendano 2001). It is an herbaceous perennial plant, 
deciduous in winter. The large, roughly triangular fronds 
are produced singly, arising upwards from an 
underground rhizome, and grow to 1–3 m (3–10 ft) tall; 
the main stem, or stipe, is up to 1 cm (0.4 in) diameter at 
the base. An adaptable plant, it readily colonies disturbed 
areas. It can even be invasive in countries where it is 
native, such as England, where it has invaded heathers 
(Whitehead and Digby, 1997). 

The subject of this research is to determine the 
phytochemical content of the medicinal extract of bracken 
plant harvested from Michika LGA Adamwa, Nigeria and 
to ascertain the its fertility boost on some female albino 
rat `s reproduction. 
 
 
MATERIALS AND METHODS 
 
Sample collection and extraction process 
 
Matured green leaves of P. acquilinum were collected in 
and around Michika Local Government Area, Adamawa 
State on 21 July 2015. Plant species was authenticated 
by Mr. T. M. Adamu in the state Ministry of Forestry, Mubi 
Adamawa State and a specimen of the plant was kept in 
the laboratory. 400 g of dried powdered leaves of P. 
acquilinum accurately weighed and percolated with 10L 
of distilled methanol for 72hrs.  After which there was 
decantation, filtration, and concentration using rotary 
evaporator (R110) at 35

0
C to obtain methanol soluble 

fraction, (Fm01).  [30.5g], then, the  process repeated on 
another crude sample for water and fraction Fw01 [35.6] 
obtained.  These were kept in the refrigerator for further 
separation and analysis.  
 
 
The experimental animals 
 
The animals used in this study were female Wistar albino 
rats   weighing   120-140 g  (12 – 13 weeks old)  obtained  
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from Vetinary Research Institute Vom (Jos). Plateau 
State, Nigeria, and housed in a standard cage with free 
access to standard dry pellet diet, cabbage, apple, 
banana, bread and water ad libitum. 
 
 
Experimental design 
 
Before the beginning of the experiment, all the rats were 
separated into four groups of three each and kept in 
different cages for two weeks for environmental 
acclimatization. Serum was collected from each of the 
groups for the preliminary quantitative hormones (FSH 
and LH) test and results noted. Groups 1 aqueous extract 
and Group 2 methanolic extract were treated with 50 
mg/kg/day methanolic extract of P. acquilinum while 
group 3 which served as control was given normal feed 
and group 4, standard drug, 20 mg/kg/day of a prescribed 
hormone boosting drug as the positive control, all of 
them, for 28 days. After treatment, serum was collected 
from each group and tested for the quantity of hormones 
again. 
 
 
Specimen collection:  
 
On the 28th day, the rats from each group were 
anaesthetized in chloroform. Under anaesthesia, their 
blood was collected and poured into EDTA bottles at very 
low temperature. It was centrifuged and the serum 
collected and preserved in plane bottles, for analysis. 
 
 
Serum Sample  
 
Blood samples were collected through cardiac puncture 
in centrifugal tubes at interval of seven days each and the 
serum separated by centrifugation. The Serum was then 
aspirated into blood sample bottles for use in the 
experiment. 
 
 
Phytochemical screening  
 
The phytochemical screening of the extracts were carried 
out as described by Nweze et al., (2004) and 
Senthilkumar and Reetha (2009). The samples were 
screened for its carbohydrates, saponins, alkaloids, 
flavonoids, steroids, anthocyanins, phenols and tannins, 
glycosides and terpenoids contents.  
 
 
 Luteinizing hormone concentration determination 
 
The desired number of coated wells of microtiter was 
secured in the holder. 50 μL of specimens were 
dispensed   into  appropriate   wells. 100 μL   of  enzymes  
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conjugate reagent was dispensed into each well, and 
then mixed gently for 30 seconds. The mixture was 
incubated at room temperature for 45 min. The incubation 
mixture was removed by flicking the contents into sink, 
the microtiter wells were rinsed and flicked 5 times with 
distilled water, and the wells were stricked sharply onto 
absorbent paper to remove residual droplets. 100 μL of 3, 
3, 5, 5-Tetramethylbenzidine or TMB reagent was 
dispensed into each well and gently mixed for 10 
seconds. It was incubated at room temperature in the 
dark for 20 min. The reaction was stopped by adding 100 
μL of stop solution to each well and gently mixed for 30 
seconds to ensure that all blue colour changed to yellow 
completely. The optical density was read at 450 nm with 
a microplate reader within 15 min. 
 
 
Determination of follicle stimulating hormone 
concentration 
 
The desired number of coated wells of microtiter was 
secured by the holder. 50 uL of specimens were 
dispensed into each well. 100 μL of enzyme conjugate 
reagents was dispensed into each well and mixed 
thoroughly for 30 seconds to have a complete mixing in 
the step. It was incubated at room temperature for 45 
min. The incubation mixture was removed by flicking the 
plate contents into a waste container. The microtiter wells 
were rinsed and flicked 5 times with distilled water, and 
were sharply striked onto absorb paper to remove all 
residual water droplets. 100 μL of 3, 3, 5, 5-
Tetramethylbenzidine or TMB reagent was dispensed 
into each well and gently mixed for 10 seconds. It was 
again incubated at room temperature in the dark for 20 
min. The reaction was stopped by adding 100 μL of stop 
solution into each well and mixed gently for 30 seconds 
to ensure that all blue colour changed to yellow 
completely. The absorbance was read at 450 nm with a 
microplate reader within 15 min. 
 
 
Statistical analysis 
 
The results are presented as mean ± SD / SEM.  Data 
from hormonal test were analyzed statistically using 
ANOVA followed by a post test (Turkey-kramer Multiple 
Comparison Test). Differences between means were 
considered significant at 1% and 5% level of significance, 
p< 0.01 and 0.05. 
 
 
RESULTS 
 
Table 1 shows the qualitative phytochemical screening 
results. Most of the phytochemicals analyzed for were 
present; steroids, alkaloids, saponins, tannins, 
anthocyanins, carbohydrates, flavonoids, glycoside and  

 
 
 
 

Table 1. Results of qualitative phytochemical 
screening of the aqueous and methanolic leaf 
extracts of P.   aquilinum 
 

Phytochemicals 
Aqueous  
Extract 

Methanolic 
Extract 

Tannins + + 
Alkaloids + + 
Phenol  - - 
Terpenoids + + 
Steroid + + 
Anthocyanins + + 
Flavonoid + + 
Glycoside + + 
Carbohydrate + + 

 

+   means present, -   means below detectable limit. 

 
 
 
terpenoids.  Phenols where below detectable levels.The 
results of the effects of P. aquilinum extract on follicle 
stimulating hormones (FSH) levels are presented in 
(Table 2). It was observed that aqueous extract of the 
leaf within one week one (day 7) did not caused a 
significant (p> 0.05) increase in the level of FSH (0.7196 
± 0.2693) as compared to the normal control group 
(0.3662 ±0.1251) and the group treated with   standard 
drug (0.5384 ±0.1653). In the same week, the methanolic 
leaf extract significantly (p> 0.05) increased the FSH level 
(1.3246 ± 0.5053) as compared to the two control groups. 
At week 2 (day 14) the aqueous leaf extract (ALE) 
caused a significant increase in the level FSH, higher 
than at week 1 which is contrary to what was observed in 
the control groups. In the methanolic leaf extract (MLE) 
group the level of the hormone dropped though not to a 
significant level , from 1.3246 ± 0.5053 at week 1 to  
0.9232 ±0.0556 at week 2, this is similar to what was 
observed in the normal control and the standard control 
groups. It was observed that at week 3 (day 21). while 
the ALE decreased the level of the hormone significantly 
(p>0.05) from 0.7196 ± 0.2693 at week 1 to 0.5806 
±0.1830, in the MLE group, on the other hand, there was 
a    significant (p>0.05) increase in the level of the 
hormone (FSH) from 1.3246 ± 0.5053 (week1) to 2.4764 
± 0.2380 (week 3). This is similar to what was observed 
in the group treated with standard drug (increased from 
0.5384 ±0.1653 to 0.7392 ± 0.0210). The effects of the 
ALE and MLE on the levels of FSH at week 4 (day 28) 
showed a similar pattern. All the extracts caused a 
significant increase in the level of the hormone at week 4 
as compared to what was observed at week 1; from 
0.7196 ± 0.2693 to 1.6148 ±0.1802 and 1.3246 ± 0.5053 
to 3.6758 ± 0.2066 for ALE and MLE respectively; this is 
contrary to what was seen in the group treated with the 
standard drug which was a decrease from 0.5384 ± 
0.1653 to 0.3528 ± 0.0276. 

Table 3 below shows the effects of ALE and MLE of P. 
aquilinum on Luteinizing hormones (LH) level. The results  
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Table 2. Effect of the plant extract P. aquilinum on F S H in milli international unit per milliliter (Miu/mL). 
   

Group Week 1 Week 2 Week 3 Week 4 

(50mg/kgbwt) 0.7196 ± 0.2693
a
 0.9014 ± 0.0620

b
 0.5806 ± 0.1830

b
 1.6148 ± 0.1802

b
 

MLE    (50mg/kgbwt) 1.3246 ± 0.5053
b
 0.9232 ± 0.0556

b
 2.4764 ± 0.2380

c
 3.6758 ± 0.2066

c
 

Control normal (1ml of normal saline) 0.3662 ± 0.1251
a
 0.2586 ± 0.1564

a
 0.2956 ± 0.1006

a
 0.4086 ± 0.0634

a
 

Standard control  (clomiphene at 20mg/kgbwt) 0.5384 ± 0.1653
a
 0.3700 ± 0.0233

a
 0.7392 ± 0.0210

b
 0.3528 ± 0.0276

a
 

 

All values are present as mean ± SEM. Values with different superscript are significantly different at (P> 0.05). 
ALE: aqueous leaf extract. 
MLE: methanolic leaf extract. 

 
 

Table 3. Effect of the plant extracts p. aquilinum on Luteinizing Hormones in (Miu/ml). 
 
Group Week 1 Week 2 Week 3 Week 4 

Aqueous Extract (50mg/kgbwt) 3.7204 ± 2.0983
a,b

 8.2830 ± 0.6775
d
 1.7860 ±  0.0963

a
 3.4014 ± 0.1459

b
 

Methanolic Extract (50mg/kgbwt) 4.3116 ± 0.3796
a,b

 5.5666 ± 0.3266
b
 2.4358 ± 0.1758

b
 2.6572 ±0.1223

a
 

Control (1m of normal saline) 6.0700 ± 2.0430
a
 0.4022 ± 0.0752

a
 1.4598 ± 0.1258

a
 2.7094 ± 0.1204

a
 

Standard Control (20mg/kgbwt) 3.8684 ± 2.1542
a,b

 7.2380 ± 0.4439
c
 5.5154 ± 0.2769

c
 3.7790 ± 0.1547

c
 

 

All values are present as mean ± SEM. Values with different superscript are significantly different at (P> 0.05). 
ALE: aqueous leaf extract. 
MLE: methanolic leaf extract. 

 
 
 
showed that at week 1(day 7) the group treated with ALE, 
MLE and the standard drugs showed lower values 
(3.7204 ± 2.0983, 4.3116 ± 0.3796, 3.8684 ± 2.1542 
respectively). When compared with the normal control 
group (6.0700 ± 2.0430).  It was observed that at the end 
of week 2 day (14) the extract caused a significant (p> 
0.05) increase in the levels of LH in groups 1 and 2 
(8.2830 ± 0.6775 and 5.5666 ± 0.3266) which is similar to 
what was observed in the group that was given the 
standard drug (7.2380 ± 0.4439). In the same period, the 
level of the hormone decreased significantly (p> 0.05) in 
the untreated group. As seen in (Table 3), the extracts 
(ALE and MLE) and the standard drug decreased the 
level of the hormone (LH) to significant (p> 0.05) level at 
weeks 3 and 4 (day 21 and day 28). While the level of the 
hormone decreased in all the treated groups, it was 
observed to have increased in the control group within 
the same period as compared to the level of the hormone 
in week 1 (day 7). 
 
 
DISCUSSION 
 
The use of herbs in the management of ailment has been 
a regular practice in Africa with considerable therapeutic 
success. P. aquilinumis a plant highly praised for its 
nutritional and therapeutic benefits. Phytochemical 
screening has revealed many bioactive agents of plant 
extract that can affect the regulation of oestrous cycle, 
conception and reproduction (Orafidiya et al., 2000; 
Olufisayo and Oluremi, 2008). Therefore the presence of 
these phytochemicals may account for the alterations in 
the levels of the circulating hormones observed in this 
study. Administration of the plant extract can influence 
hormonal response in host animals (Egba et al., 2014). 

The result showed that oral administration of the plants 
extract significantly (p< 0.05) increased the levels of 
follicles and the luteinizing hormones which also show 
similar activity or effect with the standard drug in the test 
groups compared to the negative control. This findings 
are in accordance with study of (Hafez and Hafez, 2000) 
who showed that alcoholic and aqueous extracts of 
celery leaves when administration at two dose (500 and 
100 mg/kg) to the female mice lead to the significant (p< 
0.05) increase in FSH and LH because these leaves 
contain chemical compounds that induce gonadotroping 
release in hormone (GnRH) from Hypothalamus which 
stimulate pituitary gland secretion. 

The increase in the levels of FSH by the extract is 
obviously due to folliculogenesis and quickening of 
maturation of the follicle in the pre-ovulatory phase 
(Kumar et al., 2012). It is possible that the extract might 
have exerted its effect on the anterior pituitary or the 
hypothalamus since the secretion of stimulating hormone 
is regulated by the gonadotropic releasing hormone 
secreted by the hypothalamus. The increase observed in 
the level of this hormone may adversely affect conception 
in female animals. Other researchers had earlier 
observed the inhibitory effect of other plant parts on the 
release of the gonadotropins (Benie et al., 1990; Banerje 
et al., 1999; AL-Qarawi et al., 2000 and Gonzales et al., 
2003). 

Lutenizing hormone stimulates secretion of sex steroids 
from the gonads. In females, ovulation of matured 
follicles in the ovary is induced by a surge of luteinizing 
hormone secretion during the pre-ovulatory periods. 
Several researchers have demonstrated that luteinizing 
hormones release surges at the pre-estrous stage which 
are responsible for ovulation (Gallo,1981; Hashimato 
1987). Any substance capable  of  inhibiting  this  release  
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could provoke disruption of ovulation by decreasing the 
number of mature follicles or induce an oestrous cycle 
disruption at rest (Gonzales et al., 2003). The increase in 
level of serum lutenizing hormone indicates the inhibitory 
effect of the extract on the release of lutenizing hormone 
which may trigger disruption of ovulation. This may result 
in impairment of the oestrous cycle; hamper conception 
and normal reproduction in the females. It is therefore 
possible that P. acquilinum contains anti-gonadotropic 
substance(s) which may affect the oestrous cycle and 
alter reproduction in females. 

The result of this study indicates that aqueous and 
methanolic extracts of P. acquilinum significantly (p> 
0.05) increased serum follicle and lutenizing hormones in 
female rats. Phytochemical constituents of P. acquilinum 
are alkaloids, saponins, tanins, phenols, anthraquinones, 
steroids, flavonoids, carbohydrates and cardiac 
glycosides (Prasad et al., 2012, and Okoli et al., 2010).  
Yu et al. (2003) had reported that saponins lower serum 
androgens and 17β-estradiol, but elevate progesterone 
levels, suggesting that saponins modulate 
steriodogenesis in the ovary.  Estradiol stimulates the 
growth of the uterine lining, causing it to thicken during 
the pre-ovulatory phase of the cycle. It is well established 
that estradiol is directly responsible for growth and 
development of reproductive organs. In synergy with 
follicle stimulating hormone, estradiol stimulates 
granulose cell proliferation during follicular development 
(Alfa and Rasheed, 2008). Plants with estrogenic 
property can directly influence pituitary action by 
peripheral modulation of lutenizing hormone and follicle 
stimulating hormone, decreasing secretion of these 
hormones and blocking ovulation (Brinker, 1997) thus, 
the increase in the serum concentration of estradiol 
observed in the 50 mg\kg of the plants extract in groups 1 
and 11 may be attributed to a decreased aromatase 
activity or substrate supplementation during estrogen 
synthesis (Hsia et al., 2007). Consequently such 
decreased in estradiol levels may hamper ovulation 
preparation of the reproductive tract for zygote 
implantation and the subsequent maintenance of 
pregnancy (Hsia et al., 2007). Kadohama et al., 1993, 
had reported that several plant alkaloids inhibit 
aromatase activity. 

Thus it is possible that the aqueous and methanolic 
extracts of P. acquilinum contain biologically active 
phytochemicals which may be endocrine disrupting. Such 
substances in the plant extract may induce hormonal 
imbalances or disorders such as anti-fertility and 
contraception in hormone dependent organs like the 
ovary and mammary glands. 

 
 
Conclusion 

 
The findings in this study have important implications for 
female contraceptive  development.  Both    the  aqueous  

 
 
 
 
and methanolic extracts of the plants significantly (p < 
0.05) increased the level of FSH throughout the period of 
the experiment. Similarly, the extracts also show 
significant (p< 0.05) increased  levels of LH at week 2, 
but continue to decline at week 3 and 4 which showed a 
similar pattern with the standard drug used. It can be 
concluded that, P. acquilinum leaf extract has the 
potential to enhance fertility by increasing serum levels of 
FSH and LH which in turn increases the number of 
oocytes released at ovulation possibly through its 
antioxidant properties. Plant products as contraceptives 
will be more acceptable for economic reasons and for the 
fact that they are associated with fewer side effects than 
synthetic agents. 
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