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Abstract

Background: Waltheria indica is a multipurpose medicinal plant with abundance of phytochemical compounds.
Antifertility effect of Waltheria indica Linn. root and leaves have been reported. However, the fraction responsible
for this antifertility effect needs to be isolated for possible male contraceptive purpose. Therefore, this research was
designed to isolate the antifertility fraction of Waltheria indica Linn. root (WILR) in an in vivo model using male
Wistar rats. Crude ethanol extract of WILR was sequentially dissolved in hexane, dichloromethane, and ethyl acetate.
Rats (n = 5) were administered with 200, 500, or 1000 μg/kg of hexane, dichloromethane, and ethyl acetate soluble
extracts of WILR, while control received distilled water, daily for 15 days to determine the soluble extract with most
antifertility effect. Thereafter, fractions were separated from dichloromethane soluble WILR extract by column and
thin-layer chromatography. Rats (7 groups, n = 5) were administered with each of the fractions (DF1 to DF7; at 1000
μg/kg) to determine the fraction with the highest antifertility. Rats were thereafter sacrificed, and sperm parameters,
reproductive hormones, testicular cholesterol, and protein were determined according to standard procedure.
Histology of the testis was also done. Data were analyzed using ANOVA at p ≤ 0.05.

Results: Dichloromethane soluble fraction (500 μg/kg) significantly decreased sperm concentration (137.00 ± 9.85
to 107.00 ± 13.08 × 106 cells/mL), levels of testosterone (2.90 ± 0.65 to 1.50 ± 0.37 ng/mL), and FSH (0.08 ± 0.08 to
0.99 ± 0.08 IU/L). The dichloromethane soluble fraction also caused the loss of testicular interstitium and
spermatogenic cells. DF5 significantly reduced sperm motility (92.00 ± 2.74 to 76.00 ± 5.48%) and LH (2.86 ± 0.52 to
1.47 ± 0.18 IU/L). DF5 also significantly increased levels of prolactin (1.22 ± 0.10 to 1.88 ± 0.48 ng/mL), testicular
total protein (7.36 ± 0.35 to 8.54 ± 1.06 g/dL), and testicular cholesterol (34.17 ± 3.65 to 55.76 ± 6.08 mg/mL).

Conclusion: The results indicate that the DF5 is the bioactive fraction of WILR responsible for its antifertility effect.
The possible antifertility mechanisms are through the reduction in sperm parameters, reproductive hormones, and
histological changes in the testis.
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Background
Waltheria indica Linn. plant belongs to the family Ster-
culiaceae (Cacao family). It is a perennial shrub that
grows in the tropical and subtropical environment.
Waltheria indica Linn. plant has been reported for use
in the management of many diseases in traditional medi-
cine. Some of these diseases are animal and human try-
panosomosis, malaria, bacterial infection, anemia, and
fungal infection [1]. These diseases are of economic and
public health significance in sub-Sahara Africa [2]. This
makes Waltheria indica Linn. plant an essential ethno-
medicinal plant in Africa.
Waltheria indica is a medicinal plant with abundance

of phytochemical compounds. These compounds are re-
sponsible for its medicinal properties. Ethnobotanical
use of decoction of root of Waltheria indica plant as
contraceptive agent [3] and antifertility effect of
Waltheria indica leave has been reported [4]. In
addition, we demonstrated the antifertility effect of
crude ethanol extract of Waltheria indica Linn. root [5].
However, the fraction responsible for this antifertility ef-
fect needs to be isolated. Therefore, this research was
designed to study and isolate the antifertility fraction of
Waltheria indica Linn. root in male Wistar rats.

Methods
Collection, preparation of plant materials and crude
extract
Waltheria indica Linn. plants were obtained from
Ibadan, Oyo State, Nigeria, and the voucher number
(UIH-22371) for the plant was obtained from a univer-
sity herbarium. The details of the collection and prepar-
ation of crude extract of Waltheria indica Linn. root
was reported by [6].

Sequential extraction of crude ethanol extract of
Waltheria indica Linn. root
The crude ethanol extract of Waltheria indica Linn. root
(100 g) was sequentially extracted with hexane, dichloro-
methane, and ethyl acetate in order of increasing
polarity.

Column chromatographic separation of dichloromethane
(DCM) fraction
The glass column was packed with silica gel using n-
hexane. The Waltheria indica Linn. root extract
absorbed with silica gel was packed into the column
layer, de-aerated, and then allowed to settle. Filter paper
discs were used to separate the layers [7].
The mobile phase consisted of 3 solvents: hexane

(nonpolar), ethyl acetate (mid-polar), and methanol
(polar). The solvents were mixed in various proportions
to achieve a “gentle gradient” in terms of separation.
The various proportions of solvents were pushed

through the bed. The fractions obtained were pooled to-
gether using thin-layer chromatography (TLC).

Separation of column fractions by TLC
A line of about 1.5 cm from the bottom of the silica-
coated plate was drawn. The samples obtained from the
column chromatographic separations were spotted
(using a capillary tube filled with the fraction) on this
line, equidistant from each other. The plates were placed
in a TLC chamber saturated with ethyl acetate: methanol
as mobile phase. The plate was thereafter removed from
the chamber when the solvent had risen towards the end
of the plate. The position of the solvent front was
marked.
The TLC plate was thereafter examined under ultra-

violet light. Fractions with similar retardation factor (Rf)
were pooled together.

Experimental animals and dosing protocol
Ninety healthy adult male Wistar rats were used in this
experiment. The rats were obtained from the experimen-
tal animal house of the Faculty of Veterinary Medicine,
Nigeria. The rats were fed with pelletized grower poultry
feeds (Vital feeds®, Grand cereals Limited, Jos, Nigeria)
and water was provided ad libitum. All experimental
protocols were carried out according to internationally
approved principles for the handling of experimental
animal, use, and care. The ethical approval was obtained
from University of Ibadan Animal Care and Use Re-
search Ethics Committee with reference number UI-
ACUREC/APP/2016/002. Thirty rats were randomly di-
vided into ten groups (n = 5). Three doses (200, 500,
and 1000 μg/Kg BW) each of the solvent fractions (hex-
ane, dichloromethane, and ethyl acetate) were adminis-
tered to each group, while the control was administered
with distilled water. Thereafter, the chromatographic
fractions (DF1–DF7) were also administered to rats (n =
5) at 1000 μg/Kg BW, while the control (n = 5) was
given distilled water. The administration was done using
oral gavage for 15 consecutive days. The dosage was
chosen based on the LD50 of Waltheria indica Linn. root
[5] and the trypanocidal dose of Waltheria indica Linn.
root [8].

Determination of sperm parameters and serum levels of
testosterone, follicle stimulating hormone, luteinizing
hormone, and prolactin
Sperm collection
Rats were anesthetized with combination of xylazine (10
mg/kg) and ketamine (90 mg/kg). The rats were there-
after sacrificed by cervical dislocation and the epididymis
excised. Sperms were squeezed from the caudal epididy-
mis of anesthetized adult male Wistar rats.

Afisu et al. Future Journal of Pharmaceutical Sciences            (2021) 7:80 Page 2 of 9



Sperm parameters
Epididymal sperm concentration, motility, and live–dead
ratio were determined according to methods of [8–10],
respectively, while the sperm morphology was deter-
mined as described by [11]. The detailed procedure was
reported by [5].

Hormonal assay
Serum levels of testosterone, follicle-stimulating hor-
mone (FSH), luteinizing hormone (LH), and prolactin
were assayed using ELISA kits (Calbiotech Inc., USA)
following the kit manual.

Preparation of the testicular homogenates and assay of
testicular protein and cholesterol
The testes were homogenized in cold 0.25 M sucrose so-
lution (1:5 w/v) using a tissue homogenizer (Bio-Gen
PRO200®, Oxford, USA). The homogenates were spun at
5000 rpm for 30 min using a centrifuge (Axiom Medical
Ltd, UK). The supernatants obtained were then used for
the determination of the protein and cholesterol using
Randox assay kits (Randox Diagnostics, Crumlin, UK).

Histopathology of the testis
Briefly, fixed testes in 10% buffered formaldehyde were
dehydrated through ascending concentrations of ethanol
(70, 90, and 95%). They were cleared in xylene, impreg-
nated, and embedded in molten paraffin wax (melting
point 56 °C). The embedded tissue in paraffin wax was
sectioned using a semi-automatic microtome (Kedee®,
China) at a preset thickness of 4 μm. The satisfactory
sections were picked up with microscope glass slides

that had been coated on one side with glycerin egg albu-
min (to prevent detachment from slides during staining
procedure). The slides carrying the sections were then
labeled with a diamond pencil. They were then arranged
in a slide carrier and then put in an oven (DHG-9023A
oven, Lab science, England) to dry. After staining with
hematoxylin and eosin (H&E), the slides were passed
through ascending concentration of alcohol (20–100%)
for dehydration and then cleaned with xylene. A thin
glass-covered slip was placed on the covering–mounting
medium, and underlying tissue sections were allowed to
dry. The slides were then examined under the micro-
scope (Olympus®, Germany) for histopathological
changes and photographed with camera (AmScope®,
Japan) mounted on the microscope [12].

Statistical analysis
The data obtained were expressed as mean ± standard
deviation (Mean ± SD). The data were subjected to one-
way analysis of variance (ANOVA), and differences be-
tween the control and treatment groups were deter-
mined by Dunnett’s multiple comparison test using
GraphPad Prism® (Version 5.0, San Diego, CA). P values
≤ 5% were regarded as significant.

Results
Sequential extraction and chromatographic separation of
Waltheria indica Linn. root
The sequential extraction of crude ethanol extract of
Waltheria indica Linn. root with hexane, dichlorometh-
ane, and ethyl acetate yielded 18.47, 1.82, and 4.3 g of
hexane, dichloromethane, and ethyl acetate soluble

Table 1 Effect of dichloromethane fraction of Waltheria indica Linn. root on sperm parameters of male Wistar rats (Mean ± SD, n =
5 for each group)

Parameters Control 200 μg/Kg 500 μg/Kg 1000 μg/Kg

Sperm concentration (× 106 cells/mL) 137.00 ± 9.85 112.30 ± 5.13* 107.00 ± 13.08† 97.00 ± 8.54‡

Live–dead ratio (%) 98.00 ± 0.00 97.00 ± 1.73 97.00 ± 1.73 96.00 ± 1.73

Motility (%) 93.33 ± 2.89 70.00 ± 0.00 70.00 ± 10.00 70.00 ± 0.00

Values are significantly different from control values
* p < 0.05, † p < 0.01, ‡ p< 0.001

Table 2 Effect of hexane fraction of Waltheria indica Linn. root
on sperm parameters of male Wistar rats (Mean ± SD, n = 5 for
each group)

Parameters Control 200 μg/
Kg BW

500 μg/
Kg BW

1000 μg/
Kg BW

Sperm concentration (×
106 cells/mL)

137.00 ±
9.85

99.00 ±
11.53‡

97.00 ±
8.54‡

89.67 ±
11.02‡

Live–dead ratio (%) 98.00 ±
0.00

97.00 ±
1.73

96.00 ±
1.73

97.00 ±
1.73

Motility (%) 93.33 ±
2.89

73.33 ±
5.77

70.00 ±
0.00

45.67 ±
33.86‡

Values are significantly different from control values
‡ p < 0.001

Table 3 Effect of ethyl acetate fraction of Waltheria indica Linn.
root on sperm parameters of male Wistar rats (Mean ± SD, n =
5 for each group)

Parameters Control 200 μg/
kg BW

500 μg/
kg BW

1000 μg/
kg BW

Sperm concentration (×
106 cells/mL)

137.00 ±
9.85

95.67 ±
10.69*

108.00 ±
10.00*

81.00±
7.00†

Live–dead ratio (%) 98.00 ±
0.00

96.00 ±
1.73

96.00 ±
1.73

92.67±6.81

Motility (%) 93.33 ±
2.89

63.33 ±
5.77*

70.00 ±
0.00

63.33±
5.77*

Values are significantly different from control values
* p < 0.05, † p < 0.01
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extracts, respectively. The column and thin-layer chro-
matographic analysis of the dichloromethane soluble ex-
tract of Waltheria indica Linn. root yielded seven
fractions (labeled as DF1 to DF7).

Reproductive effect of dichloromethane, hexane, and
ethyl acetate soluble extracts of Waltheria indica Linn.
root in male Wistar rats
The sperm parameters of male Wistar rats following the
administration of dichloromethane, hexane, and ethyl
acetate soluble extracts of Waltheria indica Linn. root
are as follows.
Dichloromethane extract caused a significant decrease

in sperm concentration for all the treated groups, 200
μg/Kg (p < 0.05), 500 μg/Kg (p < 0.01), and 1000 μg/Kg
(p < 0.001), when compared with the group administered
with distilled water (Table 1).
All the doses of hexane extract administered caused

significant reduction (p < 0.001) in sperm concentration.
The sperm motility was also significantly (p < 0.001) re-
duced at the highest dose (Table 2).
The effect of ethyl acetate extract of WILR on sperm

parameters are shown in Table 3. There was a significant
decrease in sperm concentration of male Wistar when
administered with 500 μg/Kg (p < 0.05) and 1000 μg/Kg
(p < 0.01) of ethyl acetate fraction of Waltheria indica
Linn. root. The percentage of motile spermatozoa was
also significantly reduced (p < 0.05) at 500 and 1000 μg/

Kg BW doses. The was no significant change in the
sperm live–dead ratio.

Effect of dichloromethane, hexane, and ethyl acetate
fractions of Waltheria indica Linn. root on serum levels of
testosterone, FSH, LH, and prolactin of male Wistar rats
Dichloromethane soluble extract caused a significant (p
< 0.05) decrease in serum level of testosterone at 500
and 1000 μg/Kg BW when compared with the control.
There was also a significant (p < 0.05) decrease in serum
level of FSH at 500 μg/Kg BW. The serum level of pro-
lactin showed significant (p < 0.001) increase at the
highest dose (1000 μg/Kg) (Table 4).
The result of the effect of hexane extract on repro-

ductive hormones of male Wistar rats is shown in
Table 5. Rats administered with ethyl acetate soluble
extract showed a significant reduction (p < 0.05) at
the 500 and 1000 μg/Kg BW in testosterone level
(Table 6).

Reproductive effects of chromatographic fractions of
Waltheria indica Linn. root in male Wistar rats
The sperm parameters of rats administered with chro-
matographic fractions of WILR are as follows: fractions
5 (DF5) and 7 (DF7) caused significant (p < 0.001) de-
crease in sperm concentration and motility. The DF6

Table 4 Effect of dichloromethane fraction of Waltheria indica
Linn. root on reproductive hormones of male Wistar rats (Mean
± SD, n = 5 for each group)

Parameters Control 200 μg/Kg 500 μg/Kg 1000 μg/Kg

Testosterone (ng/mL) 2.90 ± 0.65 1.60 ± 0.50 1.50 ± 0.37* 1.50 ± 0.37*

FSH (IU/L) 0.99 ± 0.08 0.83 ± 0.07 0.80 ± 0.08* 0.85 ± 0.05

LH (IU/L) 1.18 ± 0.20 0.84 ± 0.15 0.88 ± 0.13 0.82 ± 0.34

Prolactin (ng/mL) 1.09 ± 0.08 1.11 ± 0.06 1.12 ± 0.07 1.34 ± 0.16†

Values are significantly different from control values
* p < 0.05, † p < 0.001

Table 5 Reproductive hormones of male Wistar rats after
administration of hexane fraction of Waltheria indica Linn. root
(Mean ± SD, n = 5 for each group)

Parameters Control 200 μg/kg
BW

500 μg/kg
BW

1000 μg/kg
BW

Testosterone
(ng/mL)

2.90 ±
0.65

1.90 ± 0.57 2.10 ± 1.40 2.30 ± 1.20

FSH (IU/L) 0.99 ±
0.08

0.81 ± 0.03 0.99 ± 0.16 0.82 ± 0.08

LH (IU/L) 1.18 ±
0.20

0.83 ± 0.06 1.24 ± 0.51 0.75 ± 0.33

Prolactin (ng/mL) 1.09 ±
0.08

1.11 ± 0.06 1.13 ± 0.09 1.12 ± 0.05

Table 6 Effect of ethyl acetate fraction of Waltheria indica Linn.
root on reproductive hormones of male Wistar rats (Mean ± SD,
n = 5 for each group)

Parameters Control 200 μg/kg
BW

500 μg/kg
BW

1000 μg/kg
BW

Testosterone
(ng/mL)

2.90 ±
0.65

1.80 ± 0.76 1.30 ± 0.31* 1.40 ± 0.53*

FSH (IU/L) 0.99 ±
0.08

1.04 ± 0.12 0.82 ± 0.077 0.85 ± 0.21

LH (IU/L) 1.18 ±
0.20

1.33 ± 0.53 1.04 ± 0.16 1.13 ± 0.17

Prolactin (ng/mL) 1.09 ±
0.08

1.14 ± 0.088 1.07 ± 0.06 1.08 ± 0.03

Values are significantly different from control values
* p < 0.05

Table 7 Effect of chromatographic fractions of Waltheria indica
Linn. root on sperm parameters of male Wistar rats (Mean ± SD,
n = 5 for each group)
Parameters C DF1 DF2 DF3 DF4 DF5 DF6 DF7

Motility (%) 92.00
± 2.74

90.80 ±
3.22

88.60
± 5.20

87.00
± 4.47

84.00
± 5.48

76.00
±
5.48‡

82.00 ±
4.47*

74.00 ±
5.48‡

Sperm conc.
(× 106 cells/
mL)

146.80
± 7.05

110.20
±
10.76†

130.20
± 5.40

122.4
±
5.03†

112.80
±
6.34‡

93.40
±
7.70‡

107.20
±
16.21‡

100.80
±
10.85‡

Live–dead
ratio (%)

96.80
± 1.64

94.80 ±
2.60

96.60
± 1.64

96.80
± 1.64

96.80
± 1.64

96.20
± 1.64

96.80 ±
1.64

92.20 ±
6.69

Values are significantly different from control values
Conc. concentration, C control
* p < 0.05, † p < 0.01, ‡ p < 0.001
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also caused a significant reduction in sperm concentra-
tion (p < 0.001) and motility (p < 0.05). Also, there was a
significant decrease in sperm concentration when frac-
tions DF1 (p < 0.01), DF3 (p < 0.01), and DF4 (p <
0.001) were administered to male Wistar rats (Table 7).
In the sperm morphology of rats following administra-

tion of chromatographic fractions of WILR, the chroma-
tographic fraction four (DF4) caused a significant (p <
0.05) increase in the percentage of the total abnormal
sperm cell. The percentage of sperm cells without head
(headless tail) significantly (p < 0.01) increased in rats
administered with fractions DF5 and DF7. Moreover, the
percentage of bent tail showed a significant increase for
fractions DF4 (p < 0.01) and DF7 (p < 0.05). There was
also a significant increase in the percentage of the
curved tail for the fractions DF3 and DF4 (p < 0.01) and
DF5 and DF7 (p < 0.001) (Table 8).
For serum levels of testosterone, FSH, LH, and prolac-

tin of rats following administration of chromatographic
fractions of WILR, chromatographic fractions 5 and 7
(DF5 and DF7) caused a significant (p < 0.001) reduction
in serum testosterone when compared with control
group. There was also significant reduction in serum
level of FSH when fractions DF3 (p < 0.01), DF4 (p <
0.001), DF5 (p < 0.001), DF6 (p < 0.05), and DF7 (p <
0.01) were administered to rats. Fraction DF2 also
showed a significant (p < 0.01) reduction serum level of
LH. In contrast, there was a significant increase in serum
level of prolactin for the fractions DF2 (p < 0.01), DF5 (p
< 0.001) and DF7 (p < 0.05).

For the testicular protein and cholesterol of experi-
mental rats, Table 9 shows the testicular protein and
cholesterol of male Wistar rats following the administra-
tion of chromatographic fractions of Waltheria indica
Linn. root. There was a significant increase in testicular
protein (p < 0.05) and cholesterol (p < 0.01) of rats when
fraction DF5 was administered to male Wistar rats.

Result of histopathology of the testes
The result of the histopathology of the testes of Wistar
is shown in Figs. 1, 2 and 3. The histopathological
changes observed following the administration of dichlo-
romethane, hexane, and ethyl acetate soluble fractions of
Waltheria indica Linn. root to adult male Wistar rats
were loss of interstitium, reduction in germinal epithelial
height, erosion of germ cell layers, and reduction of
spermatozoa in the lumen of the seminiferous tubule.

Discussion
The male reproductive system is a complex and well-
organized process that is often subjected to the deleteri-
ous effects of common therapeutic agents [13]. A com-
mon example is the adverse effect of many antimalarial
drugs [14] and antimicrobial agents [13]. Waltheria
indica Linn. plant has been reported to have anti-
protozoan and antibacterial effects [1]. It has however
been reported that most plants with anti-protozoan and
antibacterial effects have an antifertility effect in male
animals [15]. This antifertility effect of medicinal plants
was attributed to the toxic principle in this plant that
disrupts the male reproductive processes aside from its
anti-protozoan and antibacterial effect. The difference in
the quantity of hexane, dichloromethane, and ethyl acet-
ate soluble fractions obtained in this study may be at-
tributed to the difference in the polarities of the solvent
[16]. Different phytochemical compound dissolves better
at different polarities. Sperm parameters such as sperm
concentration, motility, morphology, and live–dead ratio
are indices of male fertility [17]. Reductions in these

Table 8 Effect of chromatographic fractions of Waltheria indica
Linn. root on sperm morphology of male Wistar rats (Mean ±
SD, n = 5 for each group)
Parameters
(%)

C DF1 DF2 DF3 DF4 DF5 DF6 DF7

TAC 10.92
± 0.49

11.26
± 0.82

11.26
± 0.82

12.35
± 1.10

12.69
±
0.70*

12.24
± 0.60

11.95
± 0.80

12.05
± 1.39

Tailless head 0.58 ±
0.33

0.80 ±
0.65

0.54 ±
0.61

1.09 ±
0.30

1.11 ±
0.30

1.14 ±
0.33

0.74 ±
0.61

0.80 ±
0.65

Headless tail 1.11 ±
0.29

1.01 ±
0.16

0.64 ±
0.34

1.01 ±
0.16

1.05 ±
0.18

0.58 ±
0.22†

0.74 ±
0.34

0.49 ±
0.18†

Rudimentary
tail

0.58 ±
0.22

0.49 ±
0.19

0.55 ±
0.20

0.55 ±
0.21

0.75 ±
0.22

0.49 ±
0.19

0.55 ±
0.20

0.48 ±
0.18

Bent tail 1.55 ±
0.66

2.12 ±
0.26

2.20 ±
0.26

2.28 ±
0.26

2.57 ±
0.29†

1.65 ±
0.58

2.43 ±
0.19*

2.32 ±
0.59

Curved tail 2.30 ±
0.083

2.20 ±
0.28

2.51 ±
0.19

2.20 ±
0.28

2.16 ±
0.12

2.82 ±
0.19†

2.61 ±
0.19

2.32 ±
0.41

Curved mid
piece

1.81 ±
0.18

1.72 ±
0.16

1.97 ±
0.16

2.26 ±
0.09 †

2.32 ±
0.31†

2.40 ±
0.21‡

1.97 ±
0.16

2.55 ±
0.12‡

Bent mid
piece

2.24 ±
0.19

2.43 ±
0.31

2.23 ±
0.18

2.46 ±
0.31

2.24 ±
0.35

2.25 ±
0.18

2.23 ±
0.18

2.24 ±
0.19

Looped tail 0.49 ±
0.17

0.49 ±
0.18

0.49 ±
0.18

0.49 ±
0.18

0.49 ±
0.18

0.49 ±
0.18

0.47 ±
0.18

0.49 ±
0.18

Values are significantly different from control values
C control, TAC total abnormal cell
* p < 0.05, † p < 0.01, ‡ p < 0.001

Table 9 Effect of chromatographic fractions of Waltheria indica
Linn. root on testicular protein and cholesterol of male Wistar
rats (Mean ± SD, n = 5 for each group)

Parameters C DF1 DF2 DF3 DF4 DF5 DF6 DF7

T. protein
(g/dL)

7.36
±
0.35

7.06
±
0.86

7.41 ±
0.34

7.19
±
0.55

7.32 ±
0.27

8.54 ±
1.06*

7.05 ±
0.56

6.52
±
0.56

T.
cholesterol
(mg/mL)

34.17
±
3.65

42.67
±
9.85

43.18
±
13.44

38.57
±
8.83

40.72
±
11.35

55.76
±
6.08†

42.46
±
13.89

31.66
±
2.09

Values are significantly different from control values
DF1 to DF7 are the chromatographic fractions 1–7 obtained from
chromatographic analysis of dichloromethane fraction of Waltheria indica
Linn. root
T testicular
* p < 0.05, † p < 0.01
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Fig. 1 Photomicrographs of the testis of male Wistar rats exposed to different doses of dichloromethane soluble fraction of WILR. Control (C):
normal testis showing the seminiferous tubules (star) and interstitium (black arrow). 200 μg/kg (DA): loss of interstitium (blue arrow) and germ
cells. 500 and 1000 μg/kg (DB and DC): loss of interstitium (blue arrow) and germ cells. H&E × 100

Fig. 2 Photomicrographs of the testis of male Wistar rats exposed to different doses of ethyl acetate soluble fraction of WILR. Control (C): normal testis
showing the seminiferous tubules (star) and interstitium (blue arrow). 200 μg/kg (EA): loss of interstitium (blue arrow) and germ cells. 500 μg/kg (EB):
loss of interstitium (blue arrow) and germ cells. 1000 μg/kg (EC): loss of interstitium (blue arrow) and erosion of germinal epithelium. H&E × 100
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parameters indicate the antifertility effect of Waltheria
indica Linn. root. The significant reduction in sperm
concentration by the hexane, dichloromethane, and ethyl
acetate solvent extract showed the antifertility effect of
these fractions. The dichloromethane showed a signifi-
cant reduction in FSH and testosterone as well as histo-
pathological changes (Fig. 1) in testes. This shows that
the dichloromethane soluble extract has the most anti-
fertility effect compared to hexane and ethyl acetate sol-
uble extract of Waltheria indica Linn. root.
Spermatogenesis is regulated by the hypothalamic pituit-
ary testicular (HPT) axis through the production of
gonadotropin-releasing hormone (GnRH) from the
hypothalamus. The GnRH stimulates the hypophysis to
secrete gonadotropins (FSH and LH). The LH stimulates
the Leydig cell located within the interstitium of the
seminiferous tubule to produce testosterone, while the
FSH acts on the Sertoli cell to support the developing
germ cells. The loss of the interstitial cells including the
Leydig cell observed in the study (Figs. 1, 2 and 3) may
be responsible for the low serum level of testosterone.
The significant decrease in sperm motility of rats admin-
istered with chromatographic fractions 5 and 7 (DF5
and DF7) may be due to tail and mid piece abnormalities
(Table 8). More so, the significant reduction in sperm
concentration can be attributed to the disturbance in the
HPT axis which is evident by the significant reduction in

LH, FSH, and testosterone. Testosterone is formed from
the cholesterol (androgenesis) by the Leydig cell. A high
level of intratesticular testosterone is required for nor-
mal spermatogenesis [18]. Testosterone binds with an-
drogen receptors which are located on the peritubular
cells, cytoplasm but not on germ cells. This androgen re-
ceptor binding with testosterone is critical for male fer-
tility. Testosterone maintains the blood–testis barrier,
meiotic stages of spermatogenesis, and spermiation. The
significant increase in testicular cholesterol is indicative
of defective androgenesis (formation of testosterone
from cholesterol) which subsequently led to the reduced
serum level of testosterone (Table 10). In addition to in-
creased testicular cholesterol, the significant increase in
testicular proteins may be indicative of reduced sperm-
atogenesis. Spermatogenesis is a metabolic process re-
quiring the utilization of protein [19]. Germ cells have
specific metabolic needs for their development into
spermatozoa. The Sertoli cell utilizes a number of sub-
strate including glycogen and proteins to fulfill the germ
cell metabolic requirement. The significant accumula-
tion of testicular protein may indicate reduced
utilization of this substrate by germ cell. A high serum
level of prolactin is indicative of male infertility [20].
Prolactin which is produced by adenohypophyseal lacto-
trophs has been shown to inhibit gonadotropin secretion
and spermatogenesis [21]. The significant increase in

Fig. 3 Photomicrographs of the testis of male Wistar rats exposed to different doses of hexane soluble fraction of WILR. Control (C): normal testis
showing the seminiferous tubules (star) and interstitium (black arrow). 200 μg/kg (HA): loss of interstitium (arrow) and germ cells. 500 μg/kg (HB):
loss of interstitium (arrow) and erosion of germinal epithelium. 1000 μg/kg (HC): loss of interstitium (black arrow). H&E × 100
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serum prolactin caused by DF5 further supports the an-
tifertility of Waltheria indica Linn. root. It thus appears
that the bioactive principle responsible for the antifertil-
ity effect of Waltheria indica Linn. root resides in chro-
matographic fraction 5 (DF5).

Conclusion
The dichloromethane soluble fraction of Waltheria
indica Linn. root caused the most significant antifertility
effect among the three soluble fractions (i. e., dichloro-
methane, hexane, and ethyl acetate). More so, the DF5 is
the bioactive fraction of Waltheria indica Linn. root re-
sponsible for its antifertility effect. However, further
work is required to determine the effect of this bioactive
fraction on the fertility index of male rats (contraceptive)
as well as the mechanism of its antifertility effect.
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