_ SEX HORMONE PROFILE AND PERCEIVED SEXUAL Supported by
vV FUNCTIONS IN MALE VAT DYE WORKERS a&s=tfund

TENTLARS £ & TR0% | el | AP

Oluwatosin Omobola Soyinka!*, Abimbola Adeola Oyelekan?,
Adebayo Adetola Amballit and Omobola Abioye Ogundahunsi?
IChemical Pathology and Immunology Department, Obafemi Awolowo College of Health Sciences, Sagamu, Southwest Nigeria
2FWACS (Urology), Surgery Department, Obafemi Awolowo College of Health Sciences, Sagamu, Southwest Nigeria
*Corresponding author: soyinka.oluwatosin@oouagoiwoye.edu.ng

Received: March 16,2020  Accepted: May 04, 2020

Some chemicals and occupational exposures have been implicated in reproductive dysfunctions. Furthermore,
certain textile dyes have been associated with testicular toxicity and infertility. It is not known if such exists,
among vat dye workers in Abeokuta, Southwest, Nigeria. To determine the effects of exposure to vat dye on sexual
functions and levels of sex hormones among the male, thirteen dye workers, age ranging from 19 to 53 with
minimum of two years’ duration of exposure were aged matched with nine unexposed male participants. Socio-
demographic, occupational, sexual function and lifestyle characteristics were obtained from interviewer-
administered semi structured questionnaires. LH, FSH, Prolactin and Testosterone were determined by enzyme
immunoassay, using kits purchased from Immunometrics, United Kingdom. Results were expressed as mean (SD)
for unskewed and mean rank for skewed data. P values < 0.05 were considered significant. The mean rank of the
levels of Testosterone in the exposed (12.58) was significantly higher than that in the unexposed (5.57) (P<0.001).
Serum levels of LH, FSH and Prolactin were similar in the two groups (P>0.05). Erectile dysfunction was observed
in 8.3%, ejaculation problem in 72.7% and lack of sexual interest in 30.8% of the exposed population, similar to
that of the control subjects. Male Participants occupationally exposed to vat dye experience raised level of serum
Testosterone which increases with increased duration of exposure. An imbalance in hormone level(s) can result in
adverse reproductive outcome. Erectile dysfunction, ejaculation problem and lack of sexual interest among dye
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workers cannot be related to exposure to vat dye.
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Introduction

In recent decades, a downward trend in reproductive activities
of male and female subjects has been reported which is
thought to be associated with chemical and occupational
exposures (Burdorf et al., 2006; Golden et al., 1999; Kumar,
2004; UNEP and WHO, 2013). These effects include
decreased sperm count and quality (Golden et al., 1999;
Sheiner et al., 2003) alterations in male and female
reproductive hormone levels (Padungtod et al., 1998),
menstrual cycle disorders (Eskenazi et al., 2002), reduction in
fertility (Kumar, 2004), longer time to pregnancy (Snijder et
al. 2012), increased risk of spontaneous abortion (Xu et al.,
1998) and increased risk of pre-term delivery (Kumar, 2004).
Examples of the chemicals that have been implicated include
heavy metals such as lead and cadmium; organic solvents
such as glycol ethers, toluene, and vinyl chloride; pesticides
and herbicides such as ethylene dibromide; dyes; sterilants;
anesthetic gases and anticancer drugs used in health care
(Lawson et al., 2003; Rachootin and Olsen 1983).

More specifically, in 2001, Cherry and his team reported that
occupational exposure to organic solvents constitutes a hazard
for male fertility. In 2005, Park et al. (2005) reported a case of
erectile dysfunction associated with chronic methyl bromide
intoxication. Furthermore, Li et al. (2010) reported that BPA-
exposed workers had consistently higher risk of male sexual
dysfunction across all domains of male sexual function
(increased risk of reduced sexual desire than the unexposed
workers, erectile difficulty and ejaculation difficulty).

The male reproductive system is vulnerable to the effects of
these chemicals probably because sensitive effects take place
during spermatogenesis and the persistent environmental
pollutants and /or physical factors may affect some of these
events to some extent (Kumar, 2004). Also, some of these
chemicals effect induction of ROS, lipid peroxidation, and
apoptosis of spermatocytes (Al-Mashhedy, 2013; Jeng, 2014).
Reproductive outcomes in males include sperm abnormality,
hyperoestrogenism, impotence, infertility and or increased
spontaneous abortion rate in wives of workers.

Regarding dyes and reproductive effects, Fernandes et al.
(2015) reported harmful activity of Disperse Redl (a textile
dye and an azo class of dye) on reproductive health of male
mouse. Gray and Ostby (1993) reported that testes of male
offspring of mice exposed to benzidine-based dyes (Congo
red, diamine blue and chlorazol black E) were observed to be
small and contained tubules completely devoid of germ cells.
They reported alteration in testicular development and
hypospermatogenesis in mice during adulthood. Nevertheless,
information is lacking particularly in Africans and in males,
on the reproductive health effects of textile dye workers.
Importantly, the class of dye used in “Abeokuta”, Ogun State,
South West, Nigeria, where this study was conducted is vat
dye, and it is poorly characterized with limited data and their
implications, particularly on the reproductive system with far
reaching consequences. This study was therefore carried out
to investigate the reproductive health of male vat dye workers.
It assessed the sex hormone profile and sexual functions of
male vat dye workers.

Methods employed in the assessment of male reproductive
capacity in epidemiologic studies have included the use of
questionnaires to elicit bio data, reproductive history and
sexual function, lifestyle characteristics and occupational
history; reproductive hormone assay (serum FSH, LH,
prolactin and testosterone) (Golden et al., 1999; Ibrahim et al.,
2011; Padungtod, 1998 and Sakr et al., 2010). More
frequently, seminal fluid analysis is done to investigate sperm
concentration, percentage of normal morphology, motility,
liquefaction time, pH, and viability as well as fructose and
zinc concentrations (Golden et al., 1999; Kumar, 2004; Yucra
et al., 2006).

Materials and Methods

Design/occupation/population

This cross sectional study is the male aspect of a doctoral
thesis which focused on reproductive characteristics of vat
dyes workers located in “Itoku”, “Abeokuta”, Southwest,
Nigeria. The study was conducted between the years 2010 and
2013 by Soyinka (2017). Textile dyeing is an occupation that
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is indigenous to the people of Abeokuta. It used to be an
occupation involving male and female subjects. About a
hundred of them comprising of males and females registered
with the work association during this period. In the recent, the
number of male subjects involved in this small scale business
has drastically reduced for unknown reasons. Purposive
sampling technique was utilized, whereby; the total
population of dye workers was invited to participate after they
have been briefed on the aim, objectives and the significance
of the study.

Inclusion and exclusion criteria

We recruited only those within the reproductive age who have
worked with dyes for a minimum of two years, within the
occupational setting, age between 19 and 53 years and male
individuals who gave their consent. We excluded interested
participants that could not be traced to their work location,
those who either refused or were not available for blood
sampling.

Community entry

Community entry to this target population was through the
Leader of the work association. She further informed the
Executive members. An arrangement was then made for the
Principal Investigator and the interviewer to attend one of the
association meetings where the aim, objectives and
significance of the study was enumerated.

Recruitment

Thirteen male participants exposed to vat dyes met the
inclusion criteria. Nine unexposed male participants served as
controls. They were residents of Abeokuta and were recruited
from among the ward attendants at the State Hospital, “Ijaiye”
and a private group of schools at “Asero”.

Interview and measurements

An interviewer-administered semi structured questionnaire
written in English language was used to obtain information on
socio-demographic, occupational and reproductive
characteristics. The questionnaire was interpreted to the local
language which was “Yoruba” and was so administered by a
trained male interviewer. The socio-demographic aspect of the
questionnaire included the age, sex, weight, height and marital
status. The height and weight were measured as described by
Sanchez-Garcia et al. (2007) with the participants wearing
light clothes without shoes. The weight was measured in
kilograms with a bathroom scale (Hanson, China), the height
was measured in “cm” using a long calibrated meter rule, with
a bar placed on the head for accurate measurement and this
was converted to meter, by dividing by 100. The major aspect
of occupational history reported was duration of exposure (in
years). With respect to male reproductive health, sexual
functions were based on erection, ejaculation and sexual
desire or interest. For erection, participants answered yes or
no, to the question: have you ever gone through a period of
several months when you had trouble getting or keeping
erection? For ejaculation, they responded yes or no, to the
question: do you get satisfactory ejaculation of sperm during
intercourse and for sexual desire, have you ever gone through
a period of several months when you had little interest in sex?
Blood sampling

About 10 ml of venous blood was collected from the ante-
cubital vein with pyrogen free syringes and needles (Lifesign,
London, Hypoject -1V) and the blood was dispensed into two
5 ml plain bottles. The blood samples were transported in ice
bags and centrifuged at 700 x g for 5 min. The serum samples
were separated from the cells and each subject’s sample was
stored as three aliquots at -20°C for the various analyses of the
entire study. Assays of Serum Luteinizing Hormone, Follicle
Stimulating Hormone, Prolactin, and Testosterone were
performed by enzyme

immunoassay (EIA) methods using kits purchased from
Immunometrics, United Kingdom using one of the aliquots.
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The procedures for the assays were carried out according to
the instructions in the manual inserted in the kits.

Statistical analysis

The statistical Package for the Social Sciences, version 16.0
was used for data entry, while both versions 16 and 20 were
used for the statistical analyses. Descriptive statistics, such as
frequencies and percentages were generated for categorical
variables, while means and standard deviations were for
quantitative variables. Inferential statistics such as chi-square
test and T-test were employed to test for associations of
categorical variables and differences in mean values
respectively. P-value less than or equal to 0.05 was considered
to be significant.

Ethics

Ethical clearance and approval were obtained from the
Scientific and Ethical Review Committee of Olabisi Onabanjo
University Teaching Hospital, “Sagamu”, Ogun State.
Consent Paper was signed by all the participants.

Results and Discussion

In recent times, chemical and occupational exposures have
been reported to cause divers health challenges among which
are reproductive health disorders. This study was embarked
upon to determine the effect of occupational exposure to vat
dye on male sexual functions and levels of sex hormone
among male dye workers in Abeokuta, South West, Nigeria.
The study comprises of twenty - two participants altogether,
thirteen (59.0%) of which were exposed participants with
mean (SD) age 32.3 18.25 years and nine (41.0%) control
participants, with mean (SD) age 32.0 £11.2 (years). Both
groups were matched for age and BMI. About half of the
exposed participants did not go beyond primary education.
Very few of them read beyond secondary school. Only about
half of them were married as shown in Table 1.

Table 1: Demographic characteristics of male textile vat
dye workers and the unexposed participants

Parameter Exposed  Unexposed t/Z P-value
n [Frequency (%)]
Sex
Male 13(59.0) 9 (41.0) 0.11
Educational background
No formal education/primary ~ 5(50.0) 1(11.1) 0.27
Secondary 4(40.9) 4 (44.4)
Post-secondary 1(10.0) 4(44.4)
NR 3 0
Marital status
Married 7(53.8) 4(44.4) 1.00
Singles/others 6(46.2) 5(55.6)
Mean (SD) t
Mean (SD) Age 13(32.3+8.25) 9(32.0+11.2) 0.07 0.94
Mean Rank Zz
BMI 9(9.22) 7(757) 0.69 0.49

t=t value; P = probability, n=Sample number, BMI= Body Mass
Index, Z= Z value, SD =Standard deviation, %= Percentage,
BMI= Body mass index; NR= Non respondents

Table 2: Male serum hormone levels in the vat dye
exposed workers and the unexposed

Mean Rank
Sex Hormone Exposed Unexposed Z-value p-value
n=12¥ n=9
LH (IU/L) 12.54 8.94 1.32 0.19
FSH (1U/L) 12.00 9.67 0.86 0.39
Prolactin (mIU/L) 12.25 9.33 1.09 0.28
Testosterone (nmol/L) 12.58 5.57 2.67 0.00*

LH=luteinizing hormone, FSH =Follicle stimulating hormone; Results
are expressed as mean rank; n =number of subjects used; P=
probability; Z-test statistics, *statistically significant value, ¥ shows
1INR (Non respondent among the exposed)
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Levels of prolactin and the gonadotrophic hormones were
seen to be similar in both the exposed and the unexposed.
Testosterone was however significantly higher in the exposed
than the unexposed P<0.001 as shown in Table 2. This
increase may be linked to the occupational exposure to vat
dyes. Our comparisons were made with results of different
exposures as we could not get literatures on dye exposure and
hormone levels. Similar to our result, Meeker et al. (2010), in
their study of environmental exposure to metals such as
cadmium, copper and lead observed raised level of
testosterone. Some of these heavy metals have been however
reported to be raised in textile materials, particularly in dyes
(Tuzen et al.,, 2008; Sani et al., 2018). It is therefore a
possibility, that, the raised testosterone level was a
contribution from heavy metals in these dyes. One of our
limitations was that, we did not determine the levels of heavy
metals in this study; hence we cannot relate the raised level of
testosterone to the presence of heavy metals in vat dye
occupational exposure. This is thus recommended in further
studies.

This increase in testosterone level can also be explained from
the interaction of the vat dye, with receptor binding site, thus
disturbing the hormone-receptor interaction that would have
ordinarily occurred (Pollack et al., 2011). In contrast to our
findings, Eldesouki (2013) reported a significant lower value
of testosterone and higher values of LH and FSH in males
who were occupationally exposed to volatile organic
compounds. Luderer et al. (2004) in the study of solvent
exposure (total solvents, chlorinated and aromatic solvents)
did not find a significant association of solvents with
testosterone, LH and FSH levels. Yucra et al. (2006) reported
decreased testosterone level in exposure to pesticides among
male subjects. Padungtod et al. (1998) on the other hand, did
not find any significant association between occupational
pesticide (ethylparathion and methamidophos) exposure and
testosterone, but elevation in FSH and LH. Similar to this
study, Nagata et al. (2015), observed an increase in
testosterone level in premenopausal women with exposure to
permanent hair dyes for ten or more years compared with the
control. While we worked with textile dyes, they studied hair
dyes. We worked with males, while they worked with women.
We however, observed, that, the level of testosterone
increases with duration of exposure as seen in Table 3. In
hormone regulation, higher levels of gonadal hormone could
either originate from hypothalamus-anterior pituitary gland or
from the gonad itself, due to excessive synthesis and
secretion. Our finding did not show any significant changes in
the levels of both FSH and LH hence it could be said that the
observed increased levels of the gonadal hormone are
probably from the testicular glands and did not originate from
the hypothalamus-pituitary regulatory axis.

Table 3: Correlation studies of length of time in
occupation and sex hormone levels in male dye-exposed
population

Sex Hormone r P-value
Male( n=13)

LH -0.21 0.52

FSH -0.30 0.34

Prolactin 0.41 0.18

Testosterone 0.57 0.05*

r= correlation coefficient; p= probability; *represents significant
values at p< 0.05; LH =luitenizing hormone, FSH = Follicle
stimulating hormone at P=0.05
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Table 4: Sexual Dysfunction among Male Vat Dye
Exposed and Unexposed Subjects

Erection Exposed __ Unexposed
Problem n=13 (%) n=7 (%) P-value
Yes 1 8.3 0 0.0 1.00
No 11 91.7 7 100.0

NR 1 0

Ejaculation problem

Yes 8 72.7 3 75.0 1.00
No 3 27.3 1 25.0

NR 2 3

Lack of sexual interest

Yes 4 30.8 1 16.7 1.00
No 9 69.2 5 83.3

NR 0 1

n=sample number; NR=non respondent

Only few of the exposed participants experienced erection
problem while none of the unexposed participants experienced
such. The proportion with ejaculation problem was similarly
high in the two groups. About thirty percent reported lack of
sexual interest amidst the exposed population. This was
similar to the sixteen percent who reported same among the
unexposed as shown in Table 4.

Increased testosterone has been associated with increased
sexual activities such as ejaculation, increased sexual desire
and erectile function in men and vice versa (Corona et al.,
2008; Snyder et al., 2016). In this study we assess sexual
function with regards to erection, ejaculation problem and
lack of interest in sex.

Male participants occupationally exposed to vat dyes did not
experience sexual dysfunction such as erectile dysfunction,
ejaculatory failure and lack of sexual interest that can be
related to vat dye exposure. On the contrary, Park and his
team documented erectile dysfunction in a 45 year old
fumigation department worker following chronic exposure to
Methyl bromide. Also, Li et al. (2010) reported a significantly
increased risk of reduced sexual desire, erectile difficulty, and
ejaculation difficulty and reduced satisfaction with sex life
among workers exposed to BPA.

Some studies have shown that levels of circulating
testosterone in individuals developing prostate cancer are
higher than in controls, though not without controversies
(Slater and Oliver 2000). Further studies should therefore
investigate risk of prostate cancers among male vat dye
workers, more importantly because some forms of cancers
have earlier been associated with dyes (Mastrangelo et al.,
2002).

Conclusion

The study has shown that exposure to vat dye within the limits
of exposure among male vat dye workers in Abeokuta resulted
in raised level of testosterone which increases with duration of
exposure. An imbalance in hormone level(s) can result in
adverse reproductive outcome. Regular evaluation of levels of
testosterone in male dye workers is thus recommended.
Sexual dysfunction among the dye workers is not related to
their occupation.
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