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ABSTRACT
Background and Objective: Herbal substances are used by many societies to treat health challenges and
curb fertility issues. This study evaluated the efficacy of three different male fertility herbal supplements
(Libron herbal, Mascum herbal pride and Energy 3000) in ameliorating lead acetate-induced infertility in
adult male albino rats. Materials and Methods: Twenty male rats were grouped  A  (negative  control),
B (positive control), C (Libron-treated), D (Mascum-treated) and E (Energy 3000-treated).  Lead  acetate
(60 mg/kg) was used to induce male infertility in all groups except the negative control. The tars were
treated with the herbal supplements for 28 days after which they were sacrificed. Blood samples were
collected for analysis using standard laboratory methods while the testes were harvested for histological
examination. Semen analysis was microscopically evaluated. Data obtained were statistically analyzed
using  SPSS  version  25.  Results:  The  mean  testosterone  values  for  Mascum  treated  group
(3.65±0.79 ng/mL) and Energy 3000 treated group (3.56±0.56 ng/mL) were significantly (p<0.05) higher
than the positive control group (1.58±0.22 ng/mL) but significantly (p<0.05) lower than the negative
control (p<0.001). The mean LH levels of Libron herbal (37.10±2.93 mIU/mL) and Mascum herbal
(32.53±2.92 mIU/mL) were not significantly higher than that of the positive control whereas, FSH and
Inhibin B levels of the treated groups were significantly (p<0.05) higher than that of the positive control
apart  from  mean  values  of  FSH  in  Energy  3000  treated  group.  Conclusion:  Mascum  herbal  and
Energy 3000 used in this study showed some ameliorative potential in the management of male
reproductive challenges. It is thus recommended that studies be done to establish the efficacy of different
herbal supplements out there in the open market.
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INTRODUCTION
Infertility  refers  to  the  biological  inability  of  an  individual  to  achieve  pregnancy  following  at  least
12 months of unprotected sexual intercourse1.  Infertility in males appears to contribute approximately
20-50% of the population and this is associated with abnormal results of semen analysis2. Infertility in men
occurs when a man fails to achieve pregnancy in a fertile female whose fertility status is proven
satisfactory3.

Globally, herbal supplements are an integral part of traditional medicine developed by a group of people.
It is unique, adapted and defined by their culture and beliefs to satisfy the health needs of their
communities4. These supplements are consumed alongside other diets to meet daily body needs for
optimal function or to aid in the treatment of a particular ailment5.

Herbal substances are used by many societies to maintain health and treat health challenges. Plants
generally contain active ingredients that are being used in producing conventional drugs6. For example,
salicylic acid, a precursor of aspirin was originally derived from white willow bark and meadow sweet plant
(Filipendula ulmaria). As such its usage and sale are approved since it seems to be derived basically from
a natural source7.

These herbal supplements are made up of several plants that contain different phytochemicals that has
been shown to be of enormous benefits in biological system. Mascum herbal, Libron herbal and Energy
3000 have been shown to contain various phytochemicals as seen in a study by Nwogu et al.8. Studies
show that these phytochemicals may possess good antioxidants, antibacterial, anticarcinogenic,
antimutigenic, antiviral and anti-inflammatory activities because they act as free radical scavengers as they
are potentially reducing agents protecting organs from oxidative damage due to the presence of hydroxyl
groups9,10.

Research shows that 80% of people in developing countries rely on herbal supplements for the treatment
of different ailments which is believed to be safe11. Herbal supplements have been reported to be used
by the populace. Its safety has remained untested, hence, lacks suitable quality controls. Due to this, there
is a need to assess its suitability and obtain appropriate information on its usage12.

Recently, there has been an upsurge in the usage of these herbal supplements and this has prompted
WHO to integrate herbal supplements into the national healthcare system and to set out a policy to
regulate their usage in some countries13. Therefore, this study is aimed at evaluating the ameliorative
potential of some herbal supplements namely Libron herbal, Mascum herbal pride and Energy 3000 in
lead acetate induced alteration in male fertility hormones.

MATERIALS AND METHODS
Study area: The study was carried out in the Animal House of the Department of Pharmacology,
University of Port Harcourt, Choba, Nigeria from July, 2022 to September, 2022.

Experimental animals: Twenty-eight male albino rats, weighing 150-250 g were purchased from the
Pharmacology Department of the University of Port Harcourt, Rivers State. The rats were allowed access
to standard feed (finisher) manufactured by Top Feeds Nig. Ltd and water ad libitum. They were housed
in compartmentalized cages and allowed to acclimatize for two weeks.

Experimental drugs: Lead acetate, a product of Kermel Pharmaceuticals, China, was purchased from a
chemical  shop  in  Port  Harcourt,  Rivers  State.  The  three  herbal  supplements  used  in  this  study,
(Libron Herbal Capsule, Mascum herbal pride and Energy 3000), were purchased from commercial herbal
stores in Port Harcourt, Nigeria and they are all made up of various medicinal plants.

https://doi.org/10.3923/tmr.2024.103.111  |                 Page 104



Trends Med. Res., 19 (1): 103-111, 2024

Determination of LD50 of lead acetate14: This was done using the two stages of Lorke’s method. Upon
calculation, 49 mg/kg was obtained.

Pilot study: Eight male Wistar albino rats weighing 150-250 g were purchased from the animal house in
the Pharmacology Department, University of Port Harcourt. They were grouped into four groups of two
rats each. Lead acetate was administered at the following doses: 9 mg/kg was given to Group A, 18 mg/kg
to Group B, 30 mg/kg to Group C and 60 mg/kg to Group D for three weeks to determine the
concentration that would bring about the lowest sperm concentration. Sixty mg/kg gave the lowest sperm
concentration of semen parameters.

Induction of infertility using 60 mg/kg lead acetate:  All the rats in Groups B, C, D and E were given
60 mg/kg of lead acetate for 3 weeks to induce infertility based on the pilot study result obtained. This
was similar to the method of Ibrahim et al.14 and Owumi et al.15.

Determination of therapeutic doses of herbal drugs: The therapeutic doses of the herbal drugs were
determined based on the method of Paget and Barnes16. The doses on a daily basis were determined
using the OECD’s guidelines as reputed by Odinga et al.17.

Treatment  of  the  rats:  After  induction  of  infertility,  the  albino  rats  in  Group  C  were  treated  with
20.3 mg/kg of Libron Herbal, Group D with 17.6 mg/kg  of  Mascum  Herbal  Pride  and  Group  E  with
0.81 mg/kg Energy 3000 herbal supplements. The supplements were given orally by gastric lavage to the
albino rats daily for 28 days.

Experimental design: The experimental animals (20) were grouped into five Groups containing four rats
each. The grouping was thus:

C Group A: Negative control; Normal diet+water.
C Group B: Positive control; 60 mg/kg lead acetate+normal diet+water
C Group C: 60 mg/kg lead acetate+20.3 mg/kg Libron herbal supplement
C Group D: 60 mg/kg lead acetate+17.6 mg/kg Mascum herbal
C Group E: 60 mg/kg lead acetate+0.81 mg/kg Energy 3000 herbal

Biochemical analysis: At the end of the 28 days,  the  rats  were  anaesthetized  and  sacrificed  on  the
29th day. Blood samples were collected via cardiac puncture into plain containers and allowed to clot for
the collection of serum for biochemical analysis. Testosterone, FSH, LH and inhibin B were estimated
quantitatively by the sandwich Enzyme-Linked Immunosorbent Assay (ELISA) technique using Auto Elisa
P microplate reader (Labtech). Semen analysis was carried out microscopically and the testes were
harvested and stored in 10% formalin for histological analysis.

Statistical analysis: All data generated from this study were analyzed using Statistical Package for Social
Sciences (SPSS) version 23. Results were expressed as Mean±Standard Deviation. Comparison of means
was made for the various parameters using the One-way Analysis of Variance (ANOVA). The post hoc was
done with Tukey’s Multiple Comparison Analysis Test. Results were considered statistically significant at
95% confidence interval (p#0.05).

RESULTS
Table 1 describes the values of the reproductive hormones. The results indicate that herbal supplements
had ameliorative effects on the lead acetate-induced toxicity of the reproductive system of the rats apart
from Libron herbal.
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Table 2 describes the values of the semen parameters. The results indicate significant improvements in
the semen parameters in the treated groups when compared to the positive groups apart from group
treated with Libron herbal.

Histological examination: Figure 1a indicates the presence of vacuolated seminiferous tubules
containing spermatogonia (SPG) and few spermatocytes (SPC) with surrounding basement membrane
(BM) and Interstitial space (ISS) containing Leydig cells. Figure 1b shows normal seminiferous tubules with
a non-distorted basement membrane (BM), containing normal spermatogonia (SPG), spermatocyte (SPC),
spermatozoa (SPZ) and interstitial space (ISS) containing Leydig cells.

Table 1: Comparison of hormone levels
Testo (ng/mL) LH (mIU/mL) FSH (mIU/mL) INHIBIN-B (pg/mL)

PC 1.58±0.22a 30.83±0.54a 2.63±0.57a 99.61±6.25a

NC 5.03±0.22b 44.43±1.84b 3.33±0.22b 121.40±14.25b

LT  0.98±0.63a 37.10±2.93a 3.25±0.29c 138.13±18.67c

MT 3.65±0.79c 32.53±2.92a 3.73±0.59b 152.67±1.35d

ET  3.56±0.56c 50.98±6.83b 2.43±0.25a 153.45±18.70d

p-value <0.001 <0.001 0.003 <0.001
F-value 44.161 188.546 6.530 26.501
Remark S S S S
PC:  Positive  control,  NC:  Negative  control,  LT:  Libron  therapeutic,  MT:  Mascum  therapeutic,  ET:  Energy  3000  therapeutic,
Testo: Testosterone, LH: Luteinizing hormone and FSH: Follicle stimulating hormone, post hoc: Values with different superscripts differ
significantly at p<0.05, S: Significant and NS: Non- significant

Table 2: Mean value of semen parameters of rats treated for 4 weeks with the herbal supplements
Viability (%) Active motility (%) Sluggish (%) Dead (%) Count (×106/mL)

PC 55.78±4.36a 48.50±5.07a 7.50±8.43a 22.00±5.42a 102.30±17.08a

NC 81.25±4.79b 83.75±4.79b 7.50±2.89b 8.75±2.50b 550.00±57.74b

LT 60.00±7.07a 61.75±5.38c 19.50±4.95c 14.25±6.29c 260.10±29.44c

MT 78.75±4.79d 71.75±2.36d 10.10±1.00d 18.26±2.36d 425.00±20.82d

ET 73.75±4.79e 70.50±4.20d 13.25±3.95d 16.25±4.70c 440.00±31.62d

F-value 12.381 8.113 5.811 10.101 14.921
p-value <0.001 <0.001 <0.001 <0.033 <0.001
PC:  Positive  control,  NC:  Negative  control,  LT:  Libron  therapeutic,  MT:  Mascum  therapeutic,  ET:  Energy  3000  therapeutic,
post hoc: Values with different superscripts differ significantly at p<0.05, S: Significant and NS: Non-significant

Fig. 1(a-b): Histology   of   H&E   staining   of   Positive   Control   and   the   Negative   Control   Groups,
(a) Photomicrograph of Positive Control week 4 (H&E Stain ×400) indicating the presence of
vacuolated seminiferous tubules and  (b)  Photomicrograph  of  Negative  Control  week  4
(H&E Stain ×400), showing normal testis
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Fig. 2(a-b): Histology of H&E staining of Libron and Mascum treated groups, (a) Pictomicrograph of Libron
therapeutic effect on testis at week 4 (H&E Stain ×400) showing slightly distorted testis and
(b) Pictomicrograph of Mascum therapeutic effect on testis at week 4 (H&E Stain ×400)
showing histologically normal testis

Fig. 3: Representation of the histology of H&E staining of Energy 3000 treated group. Pictomicrograph
of Energy 3000 Therapeutic effect on testis at week 4 (H&E Stain ×400)

Histologically normal testis:
C Normal shaped seminiferous tubules with basement (BM), containing spermatogonia (SPG),

spermatocyte (SPC) and spermatozoa (SPZ)
C Interstitial space (ISS) containing Leydig cells (Fig. 3)

Figure 2a shows interstitial space (ISS) containing Leydig cells and normal shaped seminiferous tubules
lined with basement membrane (BM), containing spermatogonia (SPG), reduced spermatocyte (SPC) and
spermatozoa (SPZ). Figure 2b shows histologically normal testis: (a) Normal shaped tubules with intact
basement memebrane (BM) containing spermatogonia (SPG), spermatocyte (SPC) and spermatozoa (SPZ)
and (b) Interstitial space (ISS) containing Leydig cells.

DISCUSSION
This study evaluated the ameliorative potential of some fertility herbal supplements on male fertility
hormones and sperm viability of lead acetate treated for three weeks. From this study, the positive control
group which was given only  lead  acetate  all  through  the  duration  of  study  had  reduced  levels  of
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testosterone, LH, FSH, inhibin B and sperm count at the fourth week of administration. This reveals that
the lead acetate group had higher levels of ROS which goes a long way to interfere with the
communication between leydig cells and HPG axis thereby lowering testosterone levels.

Results from this study indicate that the levels of testosterone were significantly raised in the groups
treated with Mascum and Energy 3000. This could be attributed to the ability of the phytochemicals to
stimulate the gonads for production and the ability to withstand the effect of free radicals and lipid
peroxidation products released by lead acetate. These secondary metabolites are of great pharmaceutical
significance due to their diverse pharmacological activities. Several authors have reported that
components of Mascum herbal and Energy 3000 supplements contain protodioscin, alkaloids, tannins and
saponins which have the potential to improve spermatogenic activity and maintain testicular integrity18-20.

However, Libron herbal was significantly reduced compared to the positive control group. This observation
may suggest that Libron herbal contains some potentially toxic substances capable of inhibiting
testosterone production. Dixit et al.21 had earlier reported that cyclohexanol-1-ol inhibits the process of
spermatogenesis at the levels of spermatocyte and spermatids in albino rats. Spermatocytes were seen
to be reduced in the lumen of the seminiferous tubules and this could be attributed to the presence of
some chemical compounds present in Libron as seen in its GC/MS study. Another study by Kenney et al.22

revealed a high risk of gonadal dysfunction in men exposed to cyclophosphamide. Seminiferous tubules
were seen to be shrunken and sialic acid concentration dropped as such testosterone in this study, was
reduced but no detrimental effect on the kidney and liver cells was reported.

The levels of follicle stimulating hormone were significantly raised in the groups treated with Libron and
Mascum, but not in the group treated with Energy 3000 herbal. There were no significant improvements
in the levels of luteinizing hormone in the rats treated with Libron and Mascum herbal supplements
whereas inhibin B levels in all the treated groups were significantly different from the positive control
group. Smith and Walker23 observed a correlation between sertoli cells, leydig cells and germ cells which
regulate FSH, LH and testosterone, respectively. The rise in inhibin B levels is an indication that inhibin B
serves as a negative feedback mechanism for FSH and several studies show that Inhibin B are more
predicting tool in establishing the testicular function and histological status of the testis than either of
them24.

The observation suggests an ameliorative potential of these supplements in restoring testosterone levels
in the supplement-treated groups apart from Libron herbal. Semen analysis of the male rat at the end of
the 28 days (4 weeks) treatment shows that there were significant improvements in the semen parameters
in the treated groups compared to the positive control group. However, Libron herbal supplement was
not able to reverse the effect of lead acetate when compared to the positive control. Some other studies
have reported similar findings using herbal extracts.

Offor et al.25 observed a significant reduction in sperm count, sperm motility and sperm viability upon
treatment with lead acetate though this effect was reversed by administration of Solanum anomalum. Also,
Sudjarwo et al.26 administered 50 mg/kg of lead acetate for 35 days and treated with curcumin but groups
given only lead acetate were seen to have reduced sperm motility.

Histological analysis of the testes in the negative group showed normal shaped seminiferous tubules with
intact basement membrane containing spermatogonia, spermatocyte and spermatozoa. The surrounding
basement membrane is intact whereas in the lead acetate-treated group the seminiferous tubules are
vacuolated containing spermatogonia (SPG) and few spermatocytes (SPC) with distorted basement
membrane (BM). Haouas et al.27 on the reproductive toxicity of lead acetate in  adult  male  rats  reveals
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similar alteration of the seminiferous tubules and depletion of germ cell components upon treatment with
2000 mg/dl of lead acetate for 35 days. For the Libron-treated group after  exposure  to  lead  acetate
slightly distorted testis containing spermatogonia, reduced spermatocyte and spermatozoa (SPZ). Changes
seen here could be due to free radicals released and accumulation of lipid peroxidation products
produced by lead acetate and the inability of the herbal supplement to reverse this condition. But for
Mascum herbal treated group a normal-shaped tubule with intact basement membrane (BM) containing
spermatogonia (SPG), spermatocyte (SPC) and spermatozoa (SPZ). Similar results were seen in the Energy
3000 herbal supplement. The ability of seminiferous tubules at the therapeutic dose of Mascum herbal
Pride and Energy 3000 to revert to their normal shape shows that Mascum herbal Pride and Energy 3000
does not pose any danger to the tubules instead there is a masked improvement upon administration.

CONCLUSION AND RECOMMENDATION
The findings from this study show that the herbal supplements used have the potential to ameliorate lead
acetate-induced toxicity in the reproductive system of albino rats. This is probably due to the presence
of phytochemical substances in these herbal formulations. However, Libron herbal could not ameliorate
the toxicity impact on the levels of testosterone in the albino rats when compared to the positive control
group. This observation may suggest the presence of some harmful substances in Libron that could be
potentially toxic to testosterone production in albino rats. It is concluded that Mascum herbal pride and
Energy 3000 used in this study possesses ameliorative potential on lead acetate-induced toxicity of the
reproductive system of albino rats. It is recommended that there should be more studies to verify the
efficacies and safety of various herbal supplements used for the management of health challenges that
affect the reproductive hormones and not rely on the manufacturer’s claims.
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Several herbal supplements are in use to curb infertility in men due to the high cost of complementary
drugs and quick accessibility to herbal supplements. This study evaluated the efficacy of three herbal
supplements in ameliorating lead acetate-induced infertility in adult male albino rats. Mascum herbal and
Energy 3000 were found to ameliorate male infertility based on the parameters analyzed. The study there
opines the ability of the aforementioned herbal supplement to ameliorate infertility in male albino rats.
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