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Abstract

Objective: We aimed to investigate the effects of a Carbohydrate-rich diet on vas deferens contractility and
histology.

Methods and Patients: Twenty mature male rats were subjected into two groups. The control group received
regular food and water and the study group received regular food and a carbohydrate-rich liquid diet mixture of
37-40% fructose, 30—36% sucrose and 27-30% glucose instead of water and prepared stock diet was diluted
with 50% water. Animals were weighted and sacrificed after six weeks and the vas deferens has been evaluated
with in vitro studies. Five rats from both the control and study groups, were separated into subgroups for
dapoxetine administration 4 hours before they were sacrificed

Results: At the beginning of this study, the mean body weights were 228.6+6.7 g (range: 205-237) and
231.449.6 g (range: 202-243) in control and study groups, respectively. The mean body weights were 247.1+4.8
g (236-252) in the control group and 318.849.3 g (314-326) in the study group (p<0.001). Weight gain was more
distinct in the study group when compared to control group (p<<0.001) (9% vs 27.4%). Contractile responses were
recorded in each group, including the dapoxetine subgroups, to various noradrenaline concentrations; all groups
had similar results (p>0.05). Responses to Adenosine Three Phosphate (ATP) were also not significant (p>0.05).
The contractile responses at the same frequencies of electrical field stimulation (EFS) were similar in both groups
(p>0.05). Histological examinations showed no abnormalities in either group. .

Conclusion: Carbohydrate-rich diet caused no increase in fibrotic activity, and pharmacological and histological
properties remained stable, but caused significant weight gain over a short time period. Furthermore, dapoxetine
had no effect on the contractility of the vas deferens
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Introduction

The ejaculation process requires coordinated inputs Obesity is defined as abnormal or excessive fat

from both the central and peripheral nervous systems
to produce the expulsion of semen from the urethra.
Three distinct phases of semen transportation have
been defined: emission, closure of the bladder neck
and ejaculation. Potentialization of the cerebral cortex
stimulates the prostatic smooth muscle, seminal
vesicles and the vas deferens via sympathetic nerves
in the thoracolumbar axis. Thus, the deposition of pre-
ejaculatory fluid into the posterior urethra (emission
phase) facilitates. Sympathetic innervation initiates the
bladder neck closure and finally, the propelling of
semen occurs. There are many reasons why this
delicate mechanism may be easily affected.

accumulation that increases health risks. By 2030,
almost half of the population will be clinically
overweight or obese (1). Obesity threatens the public
health on a worldwide scale and is associated with
gastrointestinal, cardiovascular,  neuromuscular,
genitourinary and oncological diseases, which may
cause high morbidity and mortality (2).

Obesity may occur for various reasons that include
excessive intake of fatty foods, gallbladder disease,
hypercholesterolemia, atherosclerosis, heart disease,

hypertension, stroke, depression, sleep apnoea
syndrome, urinary infections, lumbar postural
disorders and  neurological, metabolic and

endocrinologic diseases.
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Ejaculatory function may be affected by a variety of
reasons with a commonly reported pathology being
premature ejaculation (PE). Even though PE is not a
life-threatening disturbance, it frequently causes lower
satisfaction in sexual relationship, difficulty in
relaxing during intercourse and less frequent
intercourse (3). The prevalence of PE is 4-39% (4).
Drugs used for lower urinary tract symptoms (LUTS),
such as alpha blockers, may cause ejaculatory

dysfunction (5). Hormonal disorders (hypo-or
hyperthyroidism, diabetes mellitus, and
hypogonadism), genital infectious diseases and

psychiatric disturbances may also play a role in
ejaculatory disturbances (6). Anejaculation is a
another condition that involves the complete absence
of ejaculation and may result from several causes
including  androgen  deficiency, sympathetic
denervation, pharmacologic agents and bladder
neck/prostatic surgery.

The role of obesity in sexual function has gained
importance in recent years. Not only high fat diets but
also high amounts of carbohydrate consumption may
have a negative effect on sexuality. Although obesity
is considered as cause of PE, there is no strong
evidence based on prospective studies in the literature
(7). Sexual dysfunction, particularly PE may have
related with smooth muscle contraction of wvas
deferens. While ACh (Acetylcholine) is responsible
from stabile smooth muscle contraction, ACh and
ATP both initiate nerve-mediated over-active smooth
muscle contractions (8). These neurotransmitters
rapidly break downs by ACh esterase. When ACh
esterase activity reduces, purinergic component may
be predominated and this may cause abnormal
contractions. We used ATP and NA stimulation tests
in order to show the contractile strength of vas
deferens in the groups (9). Similarly, total contractile
strength was measured using EFS, which represent the
release of all neurotransmitters into the neuromuscular
synaptic space (10).

In this present study, we aimed to investigate the
effects of a Carbohydrate-rich diet on vas deferens
contractility and histology in rats..

Material and Methods

Twenty mature male Sprague-Dawley rats 9-12 weeks
of age were obtained from the Gazi Osman Pasa
University vivarium sources. All procedures and
protocols were conducted in accordance with the
Guidelines for the Care and Use of Laboratory
Animals (NIH application 865-23, Bethesda, MD,
USA). Experiments were approved by the Gazi
Osman Pasa University, Animal Care and Use
Committee.

Rats were housed in a temperature and humidity-
controlled room (22 °C and 60+5%, respectively) with
a 12-hour light/dark cycle and were randomized into 2
groups of 10 animals each. The control group rats
received regular food and water ad libitum. The study
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group rats received regular food and a liquid mixture
of 37-40% fructose, 30-36% sucrose and 27-30%
glucose instead of water, and stock nutrition was
diluted with 50% water for feeding. At the beginning
of this study, the mean body weights were 228.6+6.7g
(range: 205-237) and 231.449.6 g (range: 202-243) in
control and study groups, respectively. The mean
body weights were 247.1+4.8 g (236-252) in the
control group and 318.8+9.3 g (314-326) in the study
group at the end of this study (p<0.001). Weight gain
was higher in the study group than control group (9%
vs 27.4%). After six weeks, rats were sacrificed for in
vitro studies. Dapoxetine were administered to five
rats from the control and study groups, 4 hours before
scarification.

In Vitro Experiments

The vas deferens was prepared in 10 mm strips and
transferred into organ baths containing 10 ml Krebs
Henseleit solution (composition in mM: NaCl: 118,
KCl: 5.6, CaCl2:2.5, MgS04:1.2, KH2PO4: 0.9,
NaHCO3: 25, and glucose: 11). The solution was kept
in the standard conditions (5% CO2, 37.2 °C and pH
7.4). Each preparation was treated through a ring
electrode (3 mm internal diameter, 1 cm apart)
(MLAO0305/8, AD Instruments, UK) connected to a
stimulator (Grass, USA). The lower end of the
preparation was attached to a holder, and the other end
was attached to an isometric force transducer
(MLT0201, AD Instruments, UK) coupled to a Quad-
Bridge amplifier (ML118, AD Instruments, UK) that
was connected to a digital recorder PowerLab/4SP
(AD Instruments, UK). Strips were allowed to
equilibrate for 1 hour followed by the application of 1
g of tension. The Krebs solution was refreshed every
15 minutes. The functional viability of the preparation
was assessed by the addition of acetylcholine (Ach)
and noradrenaline (NA) for vas deferens.

Vas deferens contractions

NA (Sigma, USA) (10-8-10-5 M) and adenosine
triphosphate (ATP) (Sigma, USA) (10 7-10- 4 M)
were administered in a cumulative manner. The
frequency-response curves were constructed as
follows: square wave pulses (60 V, 0.5 ms) were
delivered for 20 seconds at increasing frequencies (2—
64 Hz).

Statistical Analysis

All data are expressed as the meantSEM. Data
analyses were performed using GraphPad Instat
software (v 3.0) (GraphPad, USA).

Following the assurance of a normal distribution of
data, a one-way analysis of variance (ANOVA) with
Tukey-Kramer post hoc tests were used for multiple
comparisons. Values of p<0.05 were regarded as
statistically significant

260



Akdeniz et al.

http://dx.doi.org/10.17546/msd.40471

Results

Body weights were recorded after 6 weeks and the
mean body weight was 247.1+4.8 g in the control
group and 318.849.3 g in the study group (27.4%
increase). At the beginning of this study, the mean
body weights were 228.6+6.7g (range: 205-237) and
231.449.6 g (range: 202-243) in control and study
groups, respectively. After six weeks the mean body
weights were 247.144.8 g (236-252) in the control
group and 318.84+9.3 g (314-326) in the study group at
the end of this study (p<0.001).
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Pre-treatment with dapoxetine did not change the NA-
induced vas deferens contractions in either group
(Fig.1). The cumulative addition of ATP (10-7-10-4)
elicited rapid, transient, concentration dependent
contractions in both groups. However, no significant
differences were seen between the control and study
groups (p>0.05). The addition of dapoxetine did not
change the ATP-induced vas deferens contractions in
either group (p>0.05) (Fig.2).
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Figure 1: Contractions induced by Noradrenaline (10®-10°M) in vas deferens.

Values have shown as the means=SE.
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Figure 2: Contractions induced by ATP (107-10* M) in vas deferens.

Values have shown as the means=SE.

The cumulative addition of NA (10-8-10-5M) induced
repetitive phasic, concentration-dependent
contractions in the vas deferens of both the control
and study groups. There were no significant

differences between the control and study groups
(p>0.05).
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Electrical stimulation of the vas deferens strips of the
normal fed rats were recorded in frequencies of 2-64
Hz. The contractile responses at the same frequencies
of electrical field stimulation (EFS) were similar in
both groups (p>0.05).
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Pretreatment with dapoxetine did not change the EFS
induced vas deferens contractions in either group
(p>0.05) (Fig.3). Histological examinations showed
no abnormalities in the control group with
hematoxylin and eosin (H&E),

2.5
2.0+
1.54

1.0-

16
Hz

and Masson’s trichrome stain revealed no increase in
subepithelial and intercellular fibrotic activity (Pic.la
and b, respectively). A carbohydrate-rich diet showed
no increase in fibrotic activity in vas deferens (Pic.1lc
and d).

Bl control group
O study group
O control+dapoxeting
BB study+dapoxatine

32 64

Figure 3: Contractions induced by EFS (60V, 0,5ms, 2-64 Hz) in vas deferens.

Values have shown as the means + SE.

1 ,W"
P S

Picture 1: Histopathological appearance of vasdeferens of the groups (H-E stain x100) (a and c¢); Masson's
trichrome stain in both groups, respectively (b and d). L, lumen SE, subephitelium M, muscular layer of
the vasdeferens S, serosa. Note that there is no difference between groups.
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Discussion

The consumption of carbohydrate-rich diets has
increased considerably in both developed and
developing countries. Fructose is one of the important
carbohydrate which is not easily metabolized in
mammals. The proportional increase in fructose
consumption far exceeds the increases in intake of
other food groups such as carbonated beverages and
other sweetened drinks, baked goods, candies, canned
fruits, jams, jellies and dairy products (11, 15). The
food industry often prefers carbohydrate, particularly
fructose to sucrose since they are inexpensive to
produce and transport, and fructose mixes well in
many foods. In the last four decades, fructose-rich diet
consumption has seen a 79.7-fold increase (12).

Several short-term clinical studies have shown that
small amounts of fructose have no deleterious effects
on metabolism (13,14). Because natural fructose find
in relatively small amounts in fruits and vegetables, it
is not severe harmful to consume even it be excluded
from standart diets (15). High amounts of fructose
consumption have been shown to cause
hypertriglyceridemia, hyperuricemia and induce
insulin resistance. Excessive consumption of fructose
may promote obesity, type 2 diabetes mellitus and
fatty liver disease (16). In this present study, we
showed that a carbohydrate-rich diet which consists of
37-40% fructose caused marked weight gain (27.4%)
in the study group whereas it was 9% in the control
group after six weeks period. Because fructose does
not require insulin for uptake into the cells, the feeling
of satiety has been delayed by the fructose. Natural
fructose finds in small amounts in fruits and
vegetables, and consumption of these foods, not
adversely affect blood-glucose levels. Bantle et al.
stated that short-term fructose replacement in the
diabetic diet improves glycaemic control (17),
whereas other studies found that fructose had
deleterious effects on other aspects of metabolism

(18).

The negative effects of obesity on erectile and bladder
function have been investigated in many clinical
studies. Increased intraabdominal pressure due to
weight gain which provokes stress on the pelvic floor,
impaired neuromuscular function (urge incontinence)
and the vascular damage due to systemic oxidative
stress origin may be given as pathophysiological
mechanisms (19,20). This study was designed to
investigate whether carbohydrate-rich diet had
negative effects on contractility of the vas deferens. In
addition, changes on vas deferens histology and
response to dapoxetine were also studied.

Adrenergic nerve fibres predominantly finds in the vas
deferens. NA is the main neurotransmitter, whereas
vasoactive intestinal polypeptide (VIP), somatostatin
and leu enkephalin are the other putative substances
210).
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Perivasal  ganglionic cells also consist of
nonadrenergic, noncholinergic, purinergic nerve fibres
(22). In this study, the contractile response of the vas
deferens to NA and ATP were investigated. Similar
responses in both the main groups and subgroups
support the fact that obesity does not contribute to vas
deferens dysfunctions. In 2013, Mosli et al. reported
that Basal Mass Index (BMI) increases were
associated with sexual disorders. Although premature
ejaculation PE was thought to be reasoned by obesity
(23), our study showed that different mechanisms
might play a role in ejaculation other than those
having a vas deferens origin.

According to the literature, numerous disturbances can
be encountered in the aetiology of ejaculatory
dysfunction including retroperitoneal lymph node
dissection, major pelvic surgeries, aortoiliac
reconstruction, inguinal herniorrhaphy, multiple
sclerosis, transverse myelitis and diabetes (24-31). As
previously reported by Risely in 1963, the distribution
of contractile cells and sympathetic nerves within the
vas deferens are responsible for the rhythmic
peristaltic movements in the vas deferens during
emission that help the movement of sperm through the
epididymis.

Total contractile strength, which can be measured
using EFS, represents the release of all transmitters
into the neuromuscular synaptic space. Our EFS
results showed no differences in the control and study
groups. The addition of dapoxetine in some subgroups
showed similar responses to EFS (Fig.3).The selective
serotonin  reuptake inhibitor, dapoxetine, was
originally approved for the on-demand treatment of
PE (32). For this reason, dapoxetine was administered
in an on-demand fashion in the groups prior to
sacrification of the rats (33). Studies that have focused
on histopathological changes of the vas deferens are
extremely rare (34). In the present study, we showed
no histopathological or pharmacological changes in
the vas deferens due to carbohydrate-rich diet in rats.

The short follow-up period is a limitation of this
study. Further studies are required to aid in better
understanding the effects of a carbohydrate-rich diet
on the vas deferens.

Conclusion

In conclusion, although the carbohydrate-rich diet
caused weight gain over a short period of time,
pharmacological and histological properties remained
stable and dapoxetine had no effect on the contractility
of the vas deferens. Even though carbohydrate-rich
diet have no negative pharmacological or histological
effects on the vas deferens, it should be kept in mind
that other parts of the male genital tract may have
been negatively affected.
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