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Adverse Effects of Saccharum
oﬃcinarum Molasses on Rat Testicular
Cells
Abstract
Introduction: Saccharum officinarum is the source of the popularly used refined sugar, with reported
anti-androgenic effects. Saccharum officinarum Molasses (SOM), a sweet byproduct obtained during sugar
production, rich in phenolic compounds, minerals and organic acids is being explored as a substitute
sweetener for refined sugar due to its nutritional advantage. However, paucity of knowledge of its effects
on reproductive functions prompts this study designed to assess activities of testicular cells cultured in
SOM fractions.
Methods: Blackstrap® Saccharum officinarum molasses was fractionated using methanol and
water. Constituents of SOM methanol (SOMMF)and aqueous fractions (SOMAqF) were identified using
Gas Chromatography Mass Spectrometry. Testicular cells from twelve rats were isolated, cultured and
incubated with SOMMF, SOMAqF, components of SOMMF (Lupeol) and SOMAqF (Diethyl Phthalate). Cell
viability, proliferation and testosterone biosynthesis were quantified using MTT assay and ELISA. Data
were analyzed using ANOVA at p<0.05.
Result: Major constituents from SOMMF and SOMAqF were lupeol (87.2%) and diethyl phthalate
(47.4%), respectively. Testicular cell proliferation increased in SOMMF (2.86±0.22) compared to control
(1.89±0.18). Lupeol and diethyl phthalate decreased cell proliferation (1.07±0.11 and 1.11±0.17)
respectively, compared to the control (1.89±0.18). Testicular cell testosterone biosynthesis was reduced
by SOMMF, SOMAqF, Lupeol and Diethyl Phthalate as compared to the control.
Conclusion: Saccharum officinarum molasses adversely altered testicular cell activities, this may be
linked to its constituents; lupeol and diethyl phthalate.

Introduction

they contain saccharin, sucralose and aspartame [6]. These
substitutes however, presented direr effects such as bladder

Saccharum oﬃcinarum-derived refined sugar is a popularly

cancer, weight gain and brain tumors [7]. In order to curb

consumed sweetener worldwide [1]. Refined sugar was

these effects there was yet another shift to the use of natural

previously believed to be non-lethal and wholly safe for

products. Natural products are believed to have more beneficial

consumption [2]. However, other reports have associated

effects on health status because of their additional nutritive

refined sugar consumption with both local and systemic

values [8,9]. Saccharum oﬃcinarum molasses (SOM) is a natural

adverse effects such as dental caries, appendix and gall bladder

sweetener and a byproduct obtained during the processing and

disorders, early aging, cardiovascular, autoimmune as well as

production of refined sugar from sugarcane juice. Saccharum

other metabolic diseases [3]. Refined sugar consumption has

oﬃcinarum molasses is now used as an ingredient in the human

also been associated with reproductive dysfunction in males

diet [10].

[4].

The production of sugar involves boiling of the Saccharum

Consumption of sugar-sweetened snacks and drinks was

oﬃcinarum juice at various temperature and stages. At the 3rd

correlated with low spermatozoa concentration [5]. This, and

boiling stage the sugar crystallizes and a viscous byproduct

other similar reports led to the substitution of refined sugar

is obtained known as Saccharum oﬃcinarum molasses [11].

with artificial (non-sugar) sweeteners or food additives with

Molasses was imported into the United States from the

low food energy that replicate the effect of sugar in taste because

Caribbean Islands. Over the years molasses has been used
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in feeding animals due to its ability to eradicate dust and
reduce feed wastage as well as an important source of dietary

Animals

energy [12,13]. Molasses is used in sweetening of hot drinks

Ethical consent was obtained from the National Veterinary
Research Institute, Animal Use and Care committee (NVRI/
EC/20/016) and all procedures involving the use of animals
conformed to National Institutes of Health guide for the care
and use of Laboratory animals (NIH Publications No. 8023,
1978) guidelines. Twelve adult male Wistar rats (180-200g)
were gotten from the Small Animal House, National Veterinary
Research Institute, Vom, Plateau State, Nigeria. They were
given feed and water ad libitum and acclimatized for 2 weeks
before commencing the experiment.

and alcoholic beverages [14]. Studies report that Saccharum
oﬃcinarum molasses may be beneficial for treatment of bone
defects [15], protection against deoxyribonucleic acid (DNA)
oxidative damage [16]. In vivo exposure of animals to molasses
produced an immunosuppressive effect [14].
The prevalence of male reproductive dysfunction shows
an alarming increase [17]. Lifestyle and dietary habits have
contributed to antiandrogenicity and hormonal imbalance
in men in relation to reproductive disorders. High intake of
added sugars has been related with occurrence of reproductive
dysfunction in men [4], such as prostate problems, impotence,
low sex drive and low sperm count having a direct association
with hormonal imbalance [18]. Saccharum oﬃcinarum molasses
is becoming a popular substitute sweetener for sugar [19], but
there are evidences that Saccharum oﬃcinarum molasses may be
a causal factor of endocrine disruption [20]. There is paucity
of knowledge on the actions of Saccharum oﬃcinarum molasses
on male reproductive physiology. This led to the design of this
study to assess the activities of testicular cells cultured with
Saccharum oﬃcinarum molasses fractions.

Ex K08813251) and multipipette (Fisher brand, 9002118).
Microplate reader (thermo scientific multiskan SN: 3550904177).
computer

The rats were euthanized and the testes were removed
under sterile conditions [24]. The cells in suspension
were prepared freshly using the method of [14], but
with a little modification. Briefly;Pulverized testes
were placed in serum free medium (SFM) which
comprised of bovine serum albumin (0.2%), glutamax
(1%), 1% combination of penicillin, streptomycin and
Amphotericin B for prevention of contaminants and
RPMI-1640.

a tube.

Micro/tissue culture plate, Micropipette (Fisher brand,

camera,

i.

ii. The supernatant containing the cells was decanted into

Materials and Methods

Microscopes,

Sacrifice and cell preparation

monitor

(Axiocam

1Cc1

[195-040316) and Carl Zeiss Axiovision software. Incubator

iii. Centrifugation was done at 1000 rpm for 10 minutes,
supernatant was decanted, cell pellet was suspended in
SFM made up to 20 mL. Incubation was done at 37°C in
5% CO2 for an hour.

(Schutzarts DINEN 60529-IP20). SterilGARD class II biological

iv. Cells were centrifuged for 10 minutes at 1000 rpm,

safety cabinet (model SG403 A-HE-INT), centrifuge (Thermo

supernatant was discarded, cell pellet re-suspended in

Electron LED GMbH D-37520). Dissecting sets, Neubauer

20 mL SFM, incubation was done at 37°C in 5% CO2 for

hemacytometer, cover slips, hand gloves, cotton wool, sterile

30 minutes.

bottles, Bijou bottles and petri dish.
v. The cell centrifugation was done for 10 minutes at 1000
Reagents: Bovine serum albumin, Glutamax, Streptomycin,

rpm, the supernatant was discarded, cell pellet was

Penicillin, Amphotericin B, RPMI–1640 (modified) medium

re-suspended in 20 mL SFM. Incubation was done for

(all were tissue culture grade), CO2 gas, ethanol, Dimethyl

20 minutes at 37°C in 5% CO2 to ascertain the baseline

Sulfoxide (DMSO), Testosterone ELISA kit (Calbiotech Inc.

testosterone biosynthesis of cells.

USA), Luteinizing hormone ELISA kit (Fortress diagnostics,
UK), MTT Cell Proliferation Assay kit (Sigma, USA), Deionized
water and 70% alcohol.

Fractionation of Saccharum officinarum molasses
Blackstrap® Saccharum oﬃcinarum molasses (Old English
Incorporated, USA) was used for the study. The extraction and

vi. The prepared cells were either activated or not using
luteinizing hormone (LH) enzyme conjugate at 10 mμ/
mL and counted using a Neubauer hemacytometer for
seeding of cells.
vii. Five dilution ranges (15.625μg/mL, 31.25μg/mL, 62.5ug/
mL, 125μg/mL and 250μg/mL) of:

fractionation were done as described by [21,22] were used in
its extraction and fractionation. The Saccharum oﬃcinarum
molasses (SOM) was poured into a separatory funnel,
exhaustively extracted using consecutive liquid/liquid partition
with methanol and water. Two fractions were obtained,
namely; Saccharum oﬃcinarum methanol fraction (SOMMF)
and Saccharum oﬃcinarum aqueous fraction (SOMAqF), they
were concentrated separately using a rotary evaporator. Gas
Chromatography Mass Spectometry (GC-MS) of SOMMF and
SOMAqF was performed using standard methods [23].

• Distilled water control (5μl/well).
• Saccharum oﬃcinarum molasses methanol fraction in
distilled water (5μl/well).
• Saccharum oﬃcinarum molasses aqueous fraction in
distilled water (5μl/well).
• Diethyl acetate in 0.5% of Dimethyl sulfoxide (DMSO) in
distilled water (5μl/well).
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• Lupeol in 1% alcohol and distilled water containing
0.5% DMSO (5μl/well). All the above were prepared and
pipette into a 96 well culture plate, the cell suspensions
were seeded. 100 μl/well (from vii i.e. the LH stimulated
and unstimulated) was aliquot into the plate and
incubated for 4 hours with 5% CO2 at 37°C (U.S. EPA,
2005). Two methods were employed to determine the
half maximal effective concentration (EC50).
• Architecture of the layer formed by the cultured cells:
whereby the suspension cells were cultured for a period
of time and viewed under an inverted microscope at
intervals and observations were noted.
• Hormonal: whereby after 4 hours’ incubation period, the
supernatant was collected and assayed for testosterone
biosynthesis.
ix Fresh cell preparations were made, part of the
suspension cells were stimulated with LH and the
other part unstimulated. The suspension cells (100μl/
well) were pipette into culture plate follow by 31.25ug/
mL of each of the samples (which was the EC50) at 5μl/
well. The plates were incubated for 4 and 24 hours,
after which the supernatant was aspirated and assessed
for testosterone with Enzyme-linked immunosorbent
assay (ELISA) kits.

MTT cell proliferation assay

37oC in 5% CO2 for 3-4 hours until purple precipitate was visible.
100μl of detergent Solution was added per well. Incubation was
done at 4 hours protected from light. Reading of absorbance
was done at 570nm as the primary wavelength.

Statistical analysis
Data were expressed as mean ±SEM. The differences in
mean were compared by one-way analysis of variance and
p≤0.05 was considered statistically significant. Graphpad
prism 5 statistical software was used for statistical analysis of
all data.

Results
Gas chromatography mass spectometry of the methanol and aqueous fractions of Saccharum officinarum molasses
The figures 1,2 represent the gas chromatogram of
Saccharum oﬃcinarum molasses methanol fraction (SOMMF)
and Saccharum oﬃcinarum molasses aqueous fraction (SOMAqF)
respectively. Two constituents were identified in SOMMF, the
most abundant constituent was 87.19% of Lup-20(29)-en3-ol, acetate, (3. Beta) at retention time of 44.623s (Table 1).
Nine constituents were identified in the SOMAqF as shown in
Table 2, the most abundant constituent was 47.43% Diethyl
phthalate at retention time of 13.444s. All the constituents were
identified on the basis of their retention indices determined
with a reference to a homologous series of n-alkanes.

Cell suspension was prepared comprising 0.1-1.0×106 cells/
mL in medium. 100μl of cell suspension per well was added to a
96-well cell culture plate with or without samples and culture
for 24 hours at 37oC in 5% CO2 in a humidified incubator. To
each well, 100μl of the CytoSelectTM MTT Cell Proliferation

Effects of SOM methanol and aqueous fractions, diethyl
phthalate and lupeol administration on absorbance

Assay Reagent was added. The plate was further incubated at

(P<0.05) in absorbance value relative to the increase in number

There was a directly proportionate significant increase

Figure 1: Gas chromatogram of the chemical constituents in Saccharum officinarum molasses methanol fraction.
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Figure 2: Gas chromatogram of the chemical constituents in Saccharum officinarum molasses aqueous fraction.

Table 1: Nomenclatures of constituents of Saccharum officinarum molasses.
A. Constituents of Saccharum oﬃcinarum molasses methanol fraction
Pk #

R.T.
min

Area%

1

43.982

12.81

Olean-12-en-3-ol, acetate, (3.beta)

261153

001616-93-9

90

2

44.623

87.19

Lup-20(29)-en-3-ol, acetate, [3.beta.]

261156

001617-68-1

99

Pk #

R.T.
min

Area%

Library/ID

Ref#

CAS#

Qual

1

13.249

1.67

Diethyl Phthalate

85001

000084-66-2

98

2

13.444

47.43

Diethyl Phthalate

84999

000084-66-2

98

3

42.139

0.15

2-Ethylacridine

71643

055751-83-2

55

4

42.820

0.10

(Z)-Decyl icos-9-enoate

256742

1000414-43-4

58

272253
157264

019095-24-0
1000111-66-9

74
74

Library/ID

Ref#

CAS#

Qual

B. Constituents of Saccharum oﬃcinarum molasses aqueous fraction

5

42.906

0.07

Octasiloxane,1,1,3,3,5,5,7,7,9,9,11,11,13,13,1515-hexadecamethyl4-Dehydroxy-N-(4,5-methylenedioxy-2-nitro benzylidene) tyramine

6

42.923

0.03

Octasiloxane, 1,1,3,3,5,5,7,7,9,9, 11,11,13,13,15,15-hexadecamethyl-

272253

019095-24-0

53

7

43.553

0.74

Octasiloxane, 1,1,3,3,5,5,7,7,9,9, 11,11,13,13,15,15-hexadecamethyl-2 -

272253

019095-24-0

58

8

44.005

5.97

Olean-12-en-3-ol, acetate, (3.beta)

261153

001616-93-9

93

9

44.663

43.85

Lup-20(29)-en-3-ol, acetate, (3.beta.)

261156

001617-68-1

99

of cells per well (Table 3). At 250ug/mL administration, SOMMF
significantly increased (P<0.05) the absorbance value compared
to the control. Diethyl phthalate and lupeol significantly
decreased (P<0.05) the absorbance value compared to the
control (Table 4).

Effects of varying dilutions of Saccharum officinarum
molasses methanol and aqueous fractions, diethyl
phthalate and lupeol on in vitro testosterone biosynthesis after 24 hours of incubation.
SOMMF of 62.5, 125 and 250 μg/mL caused significant
decreases in testosterone biosynthesis of LH-stimulated cells

and the unstimulated cells compared with their control. Lupeol
of 62.5 and 125μg/mL reduced testosterone biosynthesis of LHstimulated cells compared with the control. SOMAqF of 62.5,
125 and 250μg/mL caused significant reduction in testosterone
biosynthesis of the LH-stimulated cells relative to control.
Also, diethyl phthalate of 62.5, 125 and 250μg/mL reduced
testosterone biosynthesis of the LH-stimulated cells compared
with the control. Diethyl phthalate (125μg/mL) significantly
reduced testosterone biosynthesis of unstimulated cells relative
to control (Table 3). There were significant decreases in the
testosterone biosynthesis of unstimulated cells treated with
SOMAqF compared with control after 4 hours of incubation,
004
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this became insignificant after 24 hours of incubation. Lupeol
reduced testosterone biosynthesis of LH-stimulated cells
compared with control after 24 hours of incubation (Figure 3).

Discussion
Cellular metabolic activity and cell membrane integrity are
characteristics of cell proliferation. Assessing cell proliferation
and viability is a basis for several in vitro assays of a cell
population’s reaction to external stimuli [25]. One reliable
method used for assessment of cell proliferation is incubation
of the cells with a tetrazolium salt which is reduced by
metabolically active cells in active mitochondria to produce an
intracellular purple formazan whose absorbance is measured

Table 2: Effects of MTT (3-(4, 5-dimethylthiazolyl-2)-2, 5-diphenyltetrazolium
bromide) on cell proliferation by varying number of cells seeded per well after 24
hours of incubation.
Cells/well

Absorbance

0

0.1475±0.0091

113000

0.2848±0.0140*

125600

0.3545±0.0103*

141250

0.4265±0.0108*

161400

0.543±0.01998*

188300

0.5456±0.0107*

226000

0.5696±0.0089*

285000

0.7721±0.0070*

376700

0.8715±0.0115*

565000

1.377±0.0234*

1130000

2.306±0.0131*

Data represents mean±SEM of absorbance Number of replicates (N) =16, *P<0.05
compared with the medium (0).

[26]. There was increased absorbance value in response to
increase in number of cells seeded per well after 24 hours of
culture, implying that the more the number of cells seeded
per well, the higher its absorbance value per well as it was
observed 24 hours after culture in the absence of any external
factors. Lupeol and Diethyl phthalate are synthetic compounds
of the main constituents from SOMMF and SOMAqF, their
effects were compared with SOMMF and SOMAqF respectively.
The significant increase in absorbance by SOMMF infers that
there was an increase in metabolic activity of the cells which
reduced the yellow tetrazolium to purple formazan revealing
that there was a stimulation of the testicular cells and this may
be beneficial, since the cells still retained their viability as they
proliferate during culture. However, lupeol caused significant
decrease in the absorbance. Studies have shown that the
pharmacological activities of lupeol includes antiprotozoal
[27], antimicrobial [28] and anti-inflammatory [29], among
others. The SOMAqF did not alter absorbance but diethyl
phthalate caused a significant reduction in the absorbance
value. It is plausible that diethyl phthalate adversely altered the
intracellular activities and decreased growth rate resulting in
apoptosis or necrosis with a reduced metabolically active cells,
hence, the low absorbance value interpreted as decreased cell
viability. Study reports that phthalates generally alter germ cell
development [30,31].
The SOMMF and SOMAqF did not cause significant
alterations in the morphology of the cells as compared to the
control which appeared round or flattened and refractile with
no visible lesion [32]. Diethyl phthalate and lupeol significantly
altered the morphology of cells with notable visible lesions.
Diethyl phthalate caused the appearance of smaller, darker
and non-refractile dead cells that were detached from the
monolayer [32]. Phthalates impaired Leydig cell distribution

Table 3: Effects of SOM methanol and aqueous fractions, diethyl phthalate and lupeol administration at 250ug/mL on cell proliferation seeded at 1.26 x 106 and after 24
hours of incubation.
Cells/well

Medium

1.26×10 cells/mL

0.28±0.03

1.89±0.18

2.86±0.22*

0.32×106 cells/mL

0.30±0.02

0.60±0.02

0.80±0.04*

6

Medium + Cells (control)

SOMMF

SOMAqF

0.5% DMSO

Dietyl Phthalate

1%alco + 0.5% DMSO

Lupeol

1.83±0.21

2.21±0.07

0.56±0.02

0.58±0.01

1.11±0.17*

2.13±0.04

1.07±0.11*

0.63±0.03

0.58±0.03

0.62±0.03

Data represents mean±SEM of absorbance. Number of replicates (N)= 8, 1% alcoh+0.5% DMSO = Vehicle for lupeol. 0.5% DMSO = Vehicle for Diethyl phthalate. *P<0.05
compared with the cells in the medium (control).

Table 4: Effects of various dilutions of Saccharum oﬃcinarum molasses methanol and aqueous fractions, diethyl phthalate and lupeol on in vitro testosterone biosynthesis
after 24 hours of incubation.
Group

Medium + Cells

15.625μg/mL

31.25μg/mL

62.5μg/mL

125μg/mL

250μg/mL

Unstimulated + SOMMF

1.207±0.001

1.204±0.003

1.212±0.001

1.195±0.001*

1.166±0.003*

1.163±0.001*

LH- stimulated + SOMMF

1.232±0.004

1.209±0.003

1.197±0.003

1.170±0.002*

1.166±0.002*

1.166±0.002*

unstimulated + SOMAqF

1.207±0.002

1.208±0.002

1.216±0.003

1.208±0.002

1.180±0.005

1.202±0.005

LH- stimulated + SOMAqF

1.230±0.001

1.205±0.009

1.189±0.009

1.16±0.0025*

1.158±0.003*

1.174±0.003*

Unstimulated cells + Vehicle (1% alcoh + 0.5% DMSO) + Lupeol

1.196±0.009

1.207±0.008

1.225±0.003

1.219±0.004

1.180±0.005

1.199±0.006

LH- stimulated + Vehicle (1% alcoh + 0.5% DMSO) + Lupeol

1.205±0.010

1.195±0.009

1.226±0.010

1.181±0.004*

1.177±0.009*

1.195±0.007

Unstimulated + Vehicle (0.5% DMSO) Diethyl Phthalate

1.195±0.003

1.205±0.003

1.217±0.005

1.208±0.0024

1.164±0.002*

1.186±0.004

LH-stimulated + Vehicle (0.5% DMSO) Diethyl Phthalate

1.203±0.002

1.201±0.009

1.193±0.007

1.163±0.008*

1.154±0.004*

1.177±0.004*

Data represents mean±SEM. Number of replicates (N) = 4. 1% alcoh+0.5% DMSO = Vehicle for lupeol. 0.5% DMSO = Vehicle for Diethyl phthalate. Unstimulated = Cells not
activated with hormone before incubation. LH-Stimulated = Cells activated with luteinizing hormone enzyme conjugate before incubation. *P<0.05 compared with the cells
in the medium (control).
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Figure 3: Effect of SOM methanol and aqueous fractions, diethyl phthalate and lupeol administered at 62.5μg/mL on in vitro testosterone biosynthesis of unstimulated
and LH- stimulated cells after 4 and 24 hours of incubation. Lines represents mean±SEM, Number of replicates (N) = 4, 1% alcoh+0.5% DMSO = Vehicle for lupeol. 0.5%
DMSO = Vehicle for Diethyl phthalate. *p<0.05 as compared with the cells in the medium (control).

and steroidogenesis in utero and also possess carcinogenic,

male reproductive function. The Saccharum oﬃcinarum molasses

teratogenic, and endocrine effects [33]. Lupeol caused a visible

caused a general decrease in testosterone biosynthesis which

accumulation of dead, swollen and non-refractile cells. Lupeol

was significant at higher concentrations (i.e. from 62.5ug/mL–

deters proliferation of prostate cancer cells and possesses

250ug/mL) in both the LH-stimulated and unstimulated cells

cancer-preventive and anti-cancer effects in vitro and in vivo

after 4 hours of incubation. Higher doses of SOMMF showed

[34]. It is plausible that both diethyl phthalate and lupeol may

significant response within a shorter period of incubation,

have exerted necrotic effect on these cells.

it is probable that its action is time and dose dependent.

The Gas chromatography mass spectrometry [GC-MS] of
Saccharrum oﬃcinarum molasses methanol fraction showed
abundance of Lup-20(29)-en-3-ol, acetate [Lupeol acetate]
which is a non-polar compound and a triterpene known to
have vast occurrence in diverse plant families [35]. It has
been reported to possess antiprotozoal [28], antimicrobial
[29], anti-inflammatory (30), antitumor and anti-prostate
cancer activities [36], it also has potential antifertility effects

Also, the ability of SOMMF to decrease the biosynthesis of
testosterone in both LH-stimulated and unstimulated cells in
culture, suggests that its activity is not only in the presence
of gonadotropin but also directly on the testicular cells, since
the same effects were observed in the presence or absence
of Luteinizing hormone contrasting [14], who showed that
molasses increased production of testosterone by LH activated
testicular cells alone.

as well [37]. The GC-MS of Saccharrum oﬃcinarum molasses

After 4 hours of incubation, lupeol caused a significant

aqueous fraction showed abundance of diethyl phthalate.

decrease in testosterone biosynthesis of unstimulated cells.

Diethyl phthalate has been reported to possess anti-microbial

It caused significant decreases at both 4 and 24 hours of

activity [38]. Phthalates have generally been reported to have

incubation in the LH-stimulated cells. This ability of lupeol to

carcinogenic, teratogenic, hepatotoxic and endocrine effects

alter testosterone level in vitro is implicit that its actions are

[33]. Previous studies have also shown the adverse effects of

either indirectly (through gonadotropin) or directly on the

phthalates on germ cell development [30,31].

testicular cells and may not depend on period of incubation

In order for the male reproductive tract to grow and
properly develop, it requires the presence of testosterone [39].
Biosynthetic pathway is moderated by gonadotropins, steroidal
hormones and important enzymes that later becomes the
target of various endocrine disruptors [40]. Parameters which

with cells but may be dose dependent, since the response
observed was significant at higher concentration irrespective
of time. This study agrees with [37], who showed that lupeol
acetate (an active constituent) caused antifertility effect in
male Wistar rats.

modifies these regulatory mechanisms/enzymes, can as well

The SOMAqF and diethyl phthalate at higher concentrations

alter the synthesis of hormones causing a negative effect on

(i.e. from 62.5ug/mL–250ug/mL) caused significant decrease
006
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in testosterone biosynthesis in both LH-stimulated and
unstimulated cells after 4 hours of incubation, but after 24
hours of incubation no significant difference was observed.
They probably exerted time dependent actions through the
gonadotropins or directly on the testicular cells [33], since
there were no significant alterations at a longer period of
incubation of the samples with cells possibly due to a short
half-life. The GCMS result show that diethyl phthalate is the
abundant constituent present in the SOMAqF, both of them
may possess similar chemical characteristics.

Conclusion
Saccharum oﬃcinarum molasses increased cell proliferation
but decreased testicular cell testosterone biosynthesis during
culture and this may be linked to its constituents; lupeol
and diethyl phthalate. Consumption of Saccharum oﬃcinarum
molasses may adversely alter reproductive functions in male
Wistar rats.

Acknowledgement
We extend our gratitude to Dr. Chika I. Nwosuh of the
Division of Virology, National Veterinary Research Institute
(NVRI) Vom, Plateau State, for granting access into the
research laboratories and to Mr. Stephen Israel for his technical
assistance while conducting this study.

References
1. Phanikumar HK (2011) Sugarcane juice powder by spray drying technique.
Science Tech Entrepreneur, National Research Development Corporation,
Malleswaram, Bengaluru. An Enterprise of DSIR, Min of S and T, and Government of India.

Bioactive natural products: Facts, Applications and Challenges. Bio Med Res
Int 2015: 2. Link: http://bit.ly/2kjgZ4x
10. Joaquim MD, Antonio S, Maria IG, Franco ML (2011) Phenolic composition
and antioxidant activity of culms and sugarcane (Saccharum oﬃcinarum L.)
products. Food Chem 125: 660-664. Link: http://bit.ly/2kjsZmJ
11. Mackintosh D (2000) Sugar milling. In M Hogarth, P Allsopp, eds Manual
of cane growing Beareau of Sugar Experiment Stations, Indoorooppilly,
Australia 17: 369-377.
12. Blair R (2007) Nutrition and feeding of organic pigs. Cabi Series, CABI,
Wallingford, UK. Link: http://bit.ly/2lStyUS
13. Heuzé V, Tran G, Archimède H, Lebas F, Lessire M, et al. (2012) Sugarcane
molasses. Feedipedia org A programme by INRA, CIRAD, AFZ and FAO.
14. Rahiman, F, Pool EJ (2010) Preliminary study on the effect of sugar cane
[Saccharum oﬃcinarum] molasses on steroidogenesis in testicular cell
cultures. Afr J Food Sci 4: 37-40. Link: http://bit.ly/2lW7vws
15. Martinho DMJ, Elaine JAC, Ivson SC, Sidely BA, Jose LAA (2013) Hydrogel
of polysaccharide of sugarcane molasses as carrier of bone morphogenetic
protein in the reconstruction of critical bone defects in rats. Acta Cir Bras 28:
233-238. Link: http://bit.ly/2mbpH5o
16. Guimarães CM, Gião MS, Martinez SS, Pintado AI, Pintado ME, et al. (2007)
Antioxidant activity of sugar molasses, including protective effect against
DNA oxidative damage. J Food Sci 72: 39−43. Link: http://bit.ly/2kBNdZb
17. Arya ST, Dibb B (2016) The experience of infertility treatment: the male
perspective. Hum fertil 19: 242-244. Link: http://bit.ly/2kC2rxi
18. Ma X, Dong Y, Matzuk MM, Kumar TR (2004) Targeted disruption of
luteinizing hormone β-subunit leads to hypogonadism, defects in gonadal
steroidogenesis, and infertility. Proc Natl Acad Sci 101: 17294-17299. Link:
http://bit.ly/2mjD6IR
19. McDonell K (2017) What is molasses and what are the benefits of eating it?
Medical News Today. Medilexicon Intl Link: http://bit.ly/2mdELPX

2. Daniels J, Roach BT (1987) Taxonomy and Evolution. In: Heinz DJ (ed),
Developments in Crop Science II. Sugarcane improvement through breeding.
Elsevier 11: 7-84. Link: http://bit.ly/2kjre97

20. Pate FM (1983) Molasses in beef nutrition. Molasses in Animal Nutrition, National
Feed Ingredients Association, West Des Moines, Iowa. Link:
http://bit.ly/2mjC3so

3. Howard, BV, Rosett JW (2002) Sugar and Cardiovascular Disease: A
Statement for Healthcare Professionals from the Committee on Nutrition of
the Council on Nutrition, Physical Activity, and Metabolism of the American
Heart Association. Circ 106: 523-527. Link: http://bit.ly/2kMV8CS

21. Gandhi AP, Joshi KC, Jha K, Parinar VS, Srivastav DC, et al. (2003) Studies on
alternative solvents for the extraction of oil-1 soybean. Int J Food Sci Technol
38: 369-375. Link: http://bit.ly/2lXfysR

4. Chiu YH, Afeiche MC, Gaskins AJ, Williams PL, Menmiola J, et al. (2014)
Sugar sweentened beverage intake in relation to semen quality and
reproductive hormone levels in young men. Hum Reprod 29: 1575-1584. Link:
http://bit.ly/2lSx01X
5. Liu CY, Chou YC, Choa JC, Hsu CY, Cha TL, et al. (2015) The association
between dietary patterns and semen quality in a general Asian population of
7282 males. PLoS One 10: e0134224. Link: http://bit.ly/2kjrViJ
6. Chattopadhyay S, Raychaudhuri U, Chakraborty R (2014) Artificial
sweeteners–a review. J food Sci Technol 51: 611-621. Link:
http://bit.ly/2kjeQpw
7.

Suez J, Korem T, Zeevi D, Schapira ZG, Thaiss AC, et al. (2014) Artificial
sweeteners induce glucose intolerance by altering the gut microbiota. Nature
514: 181-186. Link: http://bit.ly/2keNzo6

8. Hong-Fang JI, Xue-Juan LI, Hong-Yu Z (2009) Natural products and drug
discovery. Can thousands of years of ancient medical knowledge lead us
to new and powerful drug combinations in the fight against cancer and
dementia? EMBO Rep 10: 194-200. Link: http://bit.ly/2mjzQNC
9. Kourkoutas Y, Karatzas KAG, Valdramidis PV, Chorianopoulos N (2015)

22. Zanatta L, De Sousa E, Cazarolli LH, Junior AC, Pizzolatti MG et al. (2007)
Effect of crude extract and fractions from Vitex megapotamica leaves on
hyperglycemia in alloxan-diabetic rats. J Ethnopharmacol 109: 151-155. Link:
http://bit.ly/2lOuUjv
23. Mulligan KJ (1996) A Procedure to Determine Diethylene Glycol
(2,2’-oxybisethanol) and Ethylene Glycol (1,2-ethanediol) in Glycerin and
Selected Products, Laboratory Information Bulletin 12: 4042.
24. Cynthia CC, Saunders WB (1993) Laboratory tests and diagnostic procedures.
Med 238.
25. Quent VM, Loessner D, Friis T, Reichert JC, Hutmacher DW (2010)
Discrepancies between metabolic activity and DNA content as tool to assess
cell proliferation in cancer research. J Cell Mol Med 14: 1003-1013. Link:
http://bit.ly/2lSxeGa
26. Edmondson JM, Armstrong SL, Martinez AO (1988) A rapid and simple
MTT-based spectrophotometric assay for determining drug sensitivity in
monolayer cultures. J Tissue Culture Met 1: 15-17. Link: http://bit.ly/2miCzH8
27. Srinivasan T, Srivastava GK, Pathak A, Batra S, Raj K, et al. (2002) Solid-phase
synthesis and bioevaluation of Lupeol-based libraries as antimalarial agents.
Biorg Med Chem Let 12: 2803-2806. Link: http://bit.ly/2mkt5LD

007
Citation: Ogunwole E, Kunle-Alabi OT, Akindele OO, Raji Y (2019) Adverse Effects of Saccharum officinarum Molasses on Rat Testicular Cells. Adv Toxicol Toxic
Effects 3(1): 001-008. DOI: https://dx.doi.org/10.17352/atte.000003

28. Friere MFI, Carvalho MG, Berbara RL, Friere RB (2002) Antimcrobial activity
of Lupeol acetate from Vernonia Scorpioides [Lam] Pers., Asteraceae. Rev
Bras Farm 83: 83-87.
29. Bani S, Kaul A, Khan B, Ahmad SF, Suri KA, et al. (2006) Suppression of T
lymphocyte activity by lupeol isolated from crataeva religiosa. Phytotherp
Res 20: 279- 287. Link: http://bit.ly/2kiFT4f
30. Heger NE, Hall SJ, Sandrof MA, McDonnell EV, Hensley JB, et al. (2012)
Human fetal testis xenograpgh are resistant to phthalate induced
endocrine disruption. Environ Health Perspect 120: 1137- 1147. Link:
http://bit.ly/2lWdukS
31. Johnson KJ, Heger NE, Boekelheide K (2012) Of mice and men [and rats]:
phthalate-induced fetal testis endocrine distruption is species dependent.
Toxicol Sci 129: 235-248. Link: http://bit.ly/2kLJ5pn
32. Tamara S (2016) Claudia Müller. How to do a Proper Cell Culture Quick Check:
Workflow for subculture of adherent cells.
33. Romeh AA (2013) Diethyl phthalate and dioctyl phthalate in Plantago Major
L. Afri J Agric Res 8: 4360-4364. Link: http://bit.ly/2kjm8tn
34. Mohammed R, Ariful HM, Koushikul I, Rofiqul I, Farhana IJ, et al. (2010) A
Survey of Medicinal and Functional Food Plants Used by the Folk Medicinal

Practitioners of Three Villages in Sreepur Upazilla, Magura District,
Bangladesh. Am Eur J Sust Agric 4: 363-373. Link: http://bit.ly/2mcq6Vd
35. Connolly JD, Hill RA (2008) Triterpenoids. Nat Prod Rep 25: 794-830. Link:
https://rsc.li/2kCeWsG
36. Gallo MBC, Sarachine MJ (2009) Biological activities of Lupeol. Intl J Biomed
Pharm sci 3: 46-66. Link: http://bit.ly/2kznuk1
37. Gupta RS, Bhatnager AK, Joshi YC, Sharma MC, Khushalani V, et al. (2005)
Induction of Antifertility with Lupeol Acetate in Male Albino Rats. Pharmacol
75: 57-62. Link: http://bit.ly/2lWaVzi
38. Premjanu N, Jaynthy C (2014) Antimicrobial activity of diethyl phthalate: an
insilico approach. Asian J Pharm clinical Res 7. Link: http://bit.ly/2kOhuUn
39. Gunnarsson D, Leﬄer P, Ekwurtzel E, Martinsson G, Liu K, et al. (2008)
Mono-(2-ethylhexyl) phthalate stimulates basal steroidogenesis by a cAMPindependent mechanism in mouse gonadal cells of both sexes. Reprod 135:
693-703. Link: http://bit.ly/2lXjSs5
40. Whitehead SA., Rice S (2006) Endocrine-disrupting chemicals as modulators
of sex steroid synthesis. Best Pract Res Clin Endocrinol Metab 20: 45-61.
Link: http://bit.ly/2lRsvoc

Copyright: © 2019 Ogunwole E, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and r eproduction in any medium, provided the original author and source are credited.

008
Citation: Ogunwole E, Kunle-Alabi OT, Akindele OO, Raji Y (2019) Adverse Effects of Saccharum officinarum Molasses on Rat Testicular Cells. Adv Toxicol Toxic
Effects 3(1): 001-008. DOI: https://dx.doi.org/10.17352/atte.000003

