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Abstract

In the present study, the aphrodisiac properties of the purple corn (Zea mays) in male rats were analyzed. The aqueous crude
extract of purple corn (at 25, 50, and 75 mg/kg) was administered to (a) copulating male rats and (b) anesthetized and spinal cord
transected male rats. Behavioral parameters of copulatory behavior and parameters of the genital motor pattern of ejaculation
previous to its inhibition, under the influence of the purple corn extract, are described. Administration of the aqueous crude
extract of purple corn significantly facilitates the arousal and execution of male rat sexual behavior without significant influences
on the ambulatory behavior. In addition, purple corn extract elicit a significant increase in the number of discharges of the eja-
culatory motor patterns and in the total number of genital motor patterns evoked in spinal rats. The present findings show that

the aqueous crude extract of purple corn possesses aphrodisiac activity.
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Masculine sexual dysfunctions have a high prevalence in
sexually active men and are considered as cause of sexual
complains with a noteworthy impact on the quality of life.
Studies on masculine sexual dysfunction have mainly focused
on understanding erectile and ejaculatory disorders, which rep-
resent the most prevalent sexual problems.' Sildenafil citrate is
the first-line therapy for male sexual dysfunction including
erectile and ejaculatory dysfunctions with excellent overall
efficacy and satisfactory side effect profiles.? Recently, it has
been shown that men with comorbid erectile dysfunction and
premature ejaculation may also be concomitantly prescribed
the phosphodiesterase type 5 inhibitor and other compounds
such as the antidepressant dapoxetine.? In addition, the effects
of new synthetic drugs derived from different sources to treat
male sexual disorders has aroused a renewed interest in the
study of medicinal plants with pro-sexual activity that favor
sexual functions such as Montanoa tomentosa,” Kaempferia
parviflom,4 Boesenbergia rotunda,’ Bersama engleriana,(’ and
Dracaena arborea,” among others. All these medicinal plants
offer a significant potential for studying the male sexual
response and its dysfunctions.

In the ancient Mexican traditional medicine some medicinal
plants are reputed to possess aphrodisiac effects and currently
are recommended for the treatment of sexual disorders.
Ancient Mexican documents that include the Historia Natural

de Nueva Esparia by Francisco Hernandez® mentioned that the
purple corn or Tlaolli prepared in a beverage known as atolli is
employed to excite the venereal appetite by increasing the
natural vigor. As a medicine, Tlaolli mitigates fever, provokes
urine, and clean all paths.® Aztecs prepared Tlaolli extracts to
refresh untempered people, to temper the chest, to purge the
belly by toning the stomach to support digestion, to eliminate
adherent phlegms, and to clean the kidneys, and mixed with
chili and honey, to increase the natural vigor and to excite the
venereal appetite.® In addition, Hernandez mentioned that pur-
ple corn is employed to provoke urination and to prevent irrita-
tion of the urinary ducts,® and when it is mixed with pepper to
prepare atolli, a remedy to mitigate fever and induce urination
is obtained.® In modern times, Tlaolli is still used by Mexicans
to reduce cardiac pain, to increase milk ejection, during diar-
rheic states, to solve sterility problems, and as an antihyperten-
sive and diuretic agent.’
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Thus, though medicinal properties of purple corn were
described in detail 5 centuries ago, scientific literature lacks
experimental or clinical studies validating its aphrodisiac proper-
ties. Aphrodisiacs can be categorized according to their mode of
action into 3 groups: substances that increase libido (ie, sexual
desire, arousal), substances that increase sexual potency (ie, effec-
tiveness of erection), and those that increase sexual pleasure.'”

Purple corn is employed in México from ancient times, and
studies of our laboratory exploring the pro-ejaculatory proper-
ties of Mexican plants revealed that the administration of pur-
ple corn extract elicits the activation of the spinal generator for
ejaculation. This result prompted us to design experimental
studies to describe the potential aphrodisiac properties of pur-
ple corn by hypothesizing that the purple corn aqueous crude
extract could possess sexual stimulant properties improving the
expression of male sexual behavior, by targeting the ejacula-
tory response. The neural commands that regulate ejaculation
are organized both at brain and spinal levels. In the brain, the
medial preoptic area and the paraventricular nucleus exert an
excitatory influence on ejaculation and the nucleus paragigan-
tocellularis an inhibitory one.'' At the spinal level, a central
pattern generator regulates the ejaculatory response.'? This
spinal generator for ejaculation receives sensory genital inputs
and projects to supraspinal sites and also receives descending
projections from higher centers. Finally, this generator con-
nects to spinal autonomic and somatic centers."?

The aim of the present study was to describe the aphrodisiac
properties of the purple corn aqueous crude extracts on the
male rat copulatory behavior and on the fictive ejaculation
model in spinal cord transected male rats. Copulatory behavior
of male rats allows the evaluation of the 2 main physiological
mechanisms of sexual behavior, the motivational and consum-
matory components.'' The fictive ejaculation model permits, in
anesthetized and spinal cord transected rats, the quantitative
recording and evaluation of the genital motor pattern of ejacu-
lation (GMPE), which is a thythmic motor pattern that includes
a first ejaculatory motor train and an after-discharge compo-
nent, obtained in the bulbospongiosus muscles in response to
urethral stimulation.'*'® Fictive ejaculatory responses can be
elicited at 3 min intervals, and previous reports have shown
that repeated stimulation of the urethra induces an inhibitory
effect on the GMPE, which is gradually evidenced in the
parameters of the first ejaculatory motor trains and in its
after-discharge component and by a progressive reduction in
the number of motor discharges and its frequency.'*!> As a
result, the fictive ejaculation model permits the analysis of
ejaculatory potency and ejaculatory capacity.'® Fictive
ejaculatory responses can be induced by physiological-like
stimulation and by pharmacological means and is under the
control of the spinal generator for ejaculation.'*!'

Materials and Methods
Animals

Sexually vigorous male Wistar rats (300-350 g body weight) were
used. Animals were housed in groups (4 rats per cage), under an

inverted light-dark cycle 12:12 hours, at 22°C, and with free access
to food and water. Prior to experimental testing all animals received 5
sexual behavior tests, and the sexually active males were selected and
considered sexually experienced. The Local Committee of Ethics on
Animal Experimentation approved all experimental procedures, which
followed the regulations established in the Mexican Official Norm for
the use and care of laboratory animals (NOM-062-Z00-1999).

Sexual Behavior Testing Protocol

All sexual behavior tests were conducted 2 hours after the onset of
darkness. Males were introduced into a cylindrical observation cage
and a 5-minute adaptation period was allowed. Thereafter a receptive
stimulus female was introduced and sexual behavior was recorded
along 30 minutes in agreement to the original protocol proposed by
Beach.'! Female receptivity was induced by the sequential subcuta-
neous administration of estradiol valerianate (4 pg/rat) followed 44
hours later by progesterone (2 mg/animal). Behavioral observations
were conducted 4 hours after progesterone administration. Male rats
displaying ejaculatory behavior in a period less than 15 minutes during
at least 3 consecutive copulatory sessions were considered as sexually
experienced male rats. The sexual behavior parameters analyzed were
the following: mount latency, time from introduction of the female
until the first mount with pelvic thrusting; intromission latency, time
from introduction of the female until the first mount with pelvic
thrusting and vaginal penetration (intromission); ejaculation latency,
time from the first intromission until ejaculation; and the postejacu-
latory interval, time from ejaculation until the rat reassumes copula-
tory behavior with an intromission. In addition, the number of mounts
and intromissions displayed in an ejaculatory series was recorded.
Latency data were expressed in minutes as mean + SEM, while the
number of mounts and intromissions as median numbers.

General Surgical Procedures

Rats were anesthetized with urethane 0.7 g/kg. ip; adequacy of the
anesthesia was assessed by the absence of a withdrawal reflex after
noxious paw pinches. Once anesthetized, the body temperature of all
animals was maintained at 37°C. After this, bulbospongiosus genital
muscles were exposed by a surgical incision on the perineum. These
muscles was selected from the genital striated muscles complex to
monitor the ejaculatory response given its close relations with sexual
structures such the penile crura and perineal fascia and based on the
fact that this muscle is the most prominent genital muscle and easy to
access. After exposing, the bulbospongiosus genital muscles were
prepared for electromyographic recordings. Two platinum wires
(Grass) were inserted into the muscles to record electromyographic
activity, which was registered on a polygraph (Grass M7). For a better
visualization of the motor genital activity, which includes penile erec-
tion and penile movements associated to the ejaculation, an additional
surgery was performed to expose the bulbar portion of the penis and its
anatomical connections with the striated bulbospongiosus muscles.
The femoral vein was cannulated for treatment administration. At the
end of the surgical approach, the spinal cord was blunt transected at T6
spinal cord segment level. This manipulation was carried out by
exposing dorsally the spine after the removal of skin and dorsal mus-
cles, and fixed on a stereotaxic apparatus. After exposing the spine, a
laminectomy was done to uncover the spinal cord to be transected
using bistouries, and once spinalized, the animals were prepared for
physiological recording in a ventral position.
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Activation and Recording of Fictive Ejaculation

Immediately after spinal cord transection, the fictive ejaculatory
response can be expressed spontaneously and urethrally induced in
all animals.'? Thus, in all spinal cord transected animals we permitted
to express 2 spontaneous fictive ejaculatory responses only to verify
the functioning of the spinal cord. After this procedure, the fictive
ejaculatory responses were elicited by mechanical stimulation of the
urethra and registered in the bulbospongiosus muscles as GMPEs.
Mechanical stimulation of the urethra was achieved by injecting saline
solution (200 pL/min) with a Harvard syringe pump, during 10 sec-
onds, through a PE-50 catheter (0.965 mm OD) inserted into the pelvic
urethra (via a bladder incision) simultaneous to the brief occlusion of
the urethral meatus. In control animals and once 2 spontaneous
responses were obtained, GMPEs were repeatedly evoked by urethral
stimulation and the resulting motor activity of the selected muscles
was registered until its inhibition. Rats receiving the purple corn
extract were permitted to express 2 spontaneous fictive ejaculatory
responses and then 1 fictive ejaculatory response was evoked by ure-
thral stimulation. After this, the pharmacological treatments were
intravenously injected and the GMPEs under its influence, if present,
were registered. Finally, the fictive ejaculatory responses were evoked
at 3-minute intervals by urethral stimulation until its inhibition. The
pharmacologically induced responses were compared with GMPEs
obtained after a first urethral stimulation in the control group, since
vehicle administration has no effect on the GMPEs. After the inhibi-
tion of the fictive ejaculatory responses evoked in control conditions
and under the presence of purple corn extracts, a 10-minute period was
allowed to verify the total inhibition of the fictive ejaculatory response
and then the experiment was ended. The parameters recorded for each
motor train were the latency to the expression of ejaculatory motor
patterns, the number and frequency of electromyographic bursts, and
the total number of GMPEs expressed.

Preparation of Purple Corn Extracts

Purple corn was obtained from organic producers of Ixtenco Tlaxcala
during December of 2013 and specimens were authenticated by Dr. José
Luis Martinez y Pérez from Herbarium (TLXM) of the Universidad
Auténoma de Tlaxcala; in this place voucher specimens are preserved
(serial number of Zea mays TLXM MCarro04). Kernels were selected
and prepared to be perfectly dried during 40 days. Once dried, kernels
were weighted to prepare an infusion as indicated by the traditional
medicine, which was obtained mixing 1 L of distilled water with 200
g of kernels and permitting the repose of 2 hours. After the repose, the
mixture was warmed up approximately 15 minutes just before boiling
and then allowed to cool at room temperature. The resulting extract was
filtered using Whatman No. 1 filter paper and then lyophilized (Telstar
freezer-dryer, —45°C) to obtain solid residues of the kernels that were
quantified. Solid residuals were utilized to prepare dilutions for the
administration of specific doses of the extract that were expressed as
weight/volume of lyophilized powder. The doses of aqueous extract
used in this study were expressed as milligram of dried extract/kilo-
gram. Final dilutions were prepared to obtain the concentration used of
25, 50, or 75 mg/kg, which was administered per orale to behaving
animals in a total volume of 1 mL or intravenously to spinal cord
transected animals in 0.4 mL of saline solution. Doses of aqueous crude
extracts of purple corn were selected on the basis of a previous pilot
study. In brief, to select the convenient doses, we asked as to which
quantity of purple corn employed by indigenous midwives in San Tadeo
Huiloapan, Tlaxcala, México, improved sexual function of adult men.

Experimental Series

Experiment |. Effect of purple corn extract administration on the
expression of male rat sexual behavior. In order to establish the
ability of the purple corn crude extract to influence masculine sexual
behavior, rats of groups 2 to 4 (N = 8 each) received a single oral
treatment with the aqueous crude extract of purple corn at 25, 50, or
75 mg/kg, via a catheter 1 hour after the onset of darkness, and after
30 minutes of the application of each dose were subjected to the
evaluation of male sexual behavior. Sexual behavior data were com-
pared with vehicle treated animals (G1).

Experiment 2. Effects of systemic injection of purple corn aqueous
crude extract on the ejaculatory response in spinal male rats. In order
to establish the responsive doses of purple corn extract on ejaculation
in spinal male rats, animals from groups 6 to 8 (N = 3) received a
single intravenous dose of 25, 50, or 75 mg/kg of the purple corn
extract, and were subjected to the fictive ejaculation model. In these
animals, the ejaculations obtained occurred within a 10-minute period
and were graphed and registered. After purple corn extract injection,
additional urethral stimulations were applied and its resulting genital
responses, if present, were observed. When no response was obtained,
the experiment was ended. Data were compared to vehicle treated
animals (G5), which received vehicle solution (distilled water).

Experiment 3. Effect of purple corn extract administration on the
expression of ambulatory behavior. In order to discard a possible
purple corn extract—induced motor impairment that could influence
the sexual behavior recordings, rats from groups 2 to 4 (N = 8 each)
that received the doses of 25, 50, or 75 mg/kg of the purple corn
aqueous crude extract were tested immediately after copulation in the
open-field test during a 5-minute session. In brief, the apparatus con-
sisted of an opaque Plexiglas box (40 x 30 x 20 cm) with the floor
divided into 12 equal squares (10 x 10 cm?). As previously
described,'® animals were placed in a corner of the apparatus, and
an observer, always blind to the treatments, registered the number
of times that the animal crossed squares during a 5-minute session.
Results were compared to those obtained in the vehicle-treated
animals (G1).

Drugs

All drugs were purchased from Sigma Chemical Co (St Louis, MO).
Urethane was prepared and administered at 20%. Estradiol benzoate
and progesterone were dissolved in sesame oil and subcutaneously
injected to the females.

Data Analysis

All analyses were performed with the Sigma Stat program, version
3.1. The Kruskal-Wallis ANOVA on ranks followed by the Tukey’s
test were used to analyze sexual behavior. Paired comparisons were
conducted by using the ¢ test. One-way ANOVA followed by the
Holm-Sidak’s test were used to analyze GMPE parameters and to
analyze motor behavior data obtained after purple corn treatments,
respectively. Motor activity data were expressed as mean + SEM
of crosses and statistically evaluated by means of the Mann-
Whitney U test. Bulbospongiosus electromyographic activity was
recorded differentially, amplified, and filtered (1000x, 0.1-1 kHz
bandpass; Poliview Data Acquisition System; Grass Astro-Med Inc,
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West Warwick, RI). Comparisons with P < .05 were considered to be
statistically significant.

Results

Effect of Purple Corn Extract Administration on the
Expression of Male Rat Sexual Behavior

In the first part of the present study, we analyzed the copulatory
behavior of male rats acutely treated with vehicle or with 25,
50, or 75 mg/kg of the crude extract of purple corn. Data show
that purple corn extract at the doses tested lacked an effect on
mount latency and the number of mounts (Figure 1). With
regard to the intromission latency, we observed that all doses
produced a statistically significant decrease of this parameter
(P < .05; Figure 1) and a statistically significant and progres-
sive augmented number of intromissions (P < .05). In contrast,
the purple corn extract decreased the latency of ejaculation at
the highest dose (P < .05; Figure 1). On the contrary, the post-
ejaculatory interval exhibited a statistically significantly
increase at all tested doses (P < .05). In Figure 1 are graphed
the data obtained from specific sexual behavior parameters
registered after the different doses of purple corn, with the dose
of 75 mg/kg of the aqueous extract being the most effective to
influence the male rat sexual behavior.

Activation of Fictive Ejaculation by the Systemic Injection
of Purple Corn Aqueous Crude Extract in Spinal Male
Rats

In control animals, the first sensory elicited ejaculatory phase
was the most potent and the last one prior to its inhibition the
weakest. Once the ejaculatory capacity maximum level was
accomplished, no further GMPEs including its associated
penile movements or expulsion of seminal contents occurred.
At this moment, the stimulation protocol was completed and
the ejaculatory ability was considered as inhibited. The ejacu-
latory capacity of control animals consisted on the expression
of a mean number of 6.8 + 0.3 GMPEs.

Administration of purple corn extracts at all doses tested
was able to activate the GMPE in spinal male rats that always
consisted of the expression of highly rhythmic motor patterns
registered in the bulbospongiosus muscles, very similar to
those registered in control animals (Figure 2b-d). Purple corn
extracts elicited ejaculatory motor responses without the after-
discharge component. General visual observations of move-
ments elicited by the purple corn extract at the dose of 75
mg/kg (Figure 2d) permitted us to notice that the expression
of GMPEs was significantly more potent as compared to those
elicited by urethral stimulation.

GMPEs elicited by purple corn extract consisted of a motor
component that included a first motor train registered in bul-
bospongiosus muscles (Figure 2b-d), and the analysis of the
specific parameters on the GMPE showed that the purple corn
extract did not provoke any significant modification in the
latency of ejaculation (Figure 3a), but a statistically significant

increase in the number of discharges was observed in the
animals treated with the highest dose of purple corn extract
(P < .05), when compared to control animals (Figure 3b). We
observed that the frequency of discharge in the genital motor
patterns elicited by the purple corn extract was not significantly
modified (Figure 3c). Finally, a trend to increase the number of
GMPEs was observed at all tested doses but only the statisti-
cally significant increase in this parameter was observed with
the 50 mg/kg doses (P < .05; Figure 3d).

Effects of Purple Corn Extract Administration on the
Expression of Ambulatory Behavior

None of the 3 doses of the extract tested had significant effects
on the locomotor activity of male rats (see Table 1).

Discussion

Purple corn has multiple uses including its outstanding use as
nourishment, though experimental evidence on the medicinal
uses of this kernel is incipient. Here we documented that the
decoction of this kernel possesses aphrodisiac properties and
present results are summarized as follows: (@) administration of
the aqueous crude extract of purple corn significantly facilitates
the arousal and execution of male rat sexual behavior without
affecting the ambulatory activity and (b) this extract facilitates
the ejaculatory potency and the ejaculatory capacity in spinal
cord transected rats.

In the experimental analysis of male sexual behavior, the
concept of the existence of 2 different physiological
mechanisms responsible for sexual behavior expression was
introduced in the late 1950s by Frank Beach (1956). This
notion holds that one of these mechanisms is responsible for
sexual arousal and the other for sexual performance.''*!” This
concept has been fundamental for the neurobiology of sexual
behavior. In the present study, we were interested in
establishing, on the one hand, whether purple corn extract
possesses sexual stimulant properties, and on the other, if this
were the case, on which of the physiological mechanisms of
the male rat sexual behavior were exerted. In addition, we
were interested in establishing the possibility that the purple
corn extract could influence the components of male rat
copulatory behavior by acting on the ejaculatory response
integrated at the spinal level.

As aforementioned in the introduction, pro-sexual effects of
the aphrodisiacs might be exerted at different levels, that is, on
sexual motivation (arousal) or performance (potency).'® Find-
ings of the present study in sexually experienced rats treated
with the purple corn extract show reductions in the intromission
latency in copulating male rats. The experimental analysis of
the male rat sexual behavior suggests that significant reduc-
tions in the intromission latency can be considered as an
enhanced sexual arousal and also as an enhanced ability of the
male to intromit."®'® Accordingly, since this extract reduces
the intromission latency, we propose that purple corn extract
possesses aphrodisiac activity. Besides, we observed that the
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Figure . Sexual behavior parameters of male rats treated with 25, 50, and 75 mg/kg of the purple corn extract. Latencies are expressed as
mean + SEM and numbers as medians. Kruskal-Wallis analysis of variance followed by Tukey’ test versus Control; *P < .05 for latency to
intromission, intromissions, latency of ejaculation, and for postejaculatory interval.

purple corn extract increases intromissions at all tested doses, ~ stimulation required to ejaculate.”® Thus, it could be thought
reflecting facilitatory effects of the extract on the ability of the that augmenting the intromissions would reveal the inhibitory
male to intromit. It has been described that as a result of sexual influence of the purple corn extract on the copulatory effi-
experience, male rats exhibit reductions in the amount of ciency of male rats and then an augmented ejaculatory latency
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Figure 2. Facilitation of the genital motor pattern of ejaculation in
rats under the influence of the purple corn extract, administered at
different doses (25, 50, and 75 mg/kg). Electromyographic polygraphic
traces obtained after urethral stimulation (a) and after the systemic
injection of purple corn extract at the doses of 25 (b), 50 (c), and 75
mg/kg (d), respectively. Calibration bar 10 seconds.

would be expected. On the contrary, we observed that the pur-
ple corn extract augments the intromissions in a significant
manner while significantly reduces the ejaculation latency
(at the doses of 75 mg/kg), suggesting facilitatory influence
of this extract on the sexual execution. Several authors have
defined facilitation of male rat sexual behavior as a decrease
in the number of intromissions preceding ejaculation.'’
However, although a reduction in the intromission frequency
may be viewed as a facilitation of ejaculation in copulating
rats, it should be noted that such a reduction may actually
diminish the vaginocervical stimulation necessary for
implantation, and thus, may ultimately be viewed as a form
of male sexual dysfunction.'® Conversely, we obtained
profuse intromissions preceding ejaculation indicative of
marked copulatory efficiency in addition to robust ejaculatory
trains in spinal rats (vide infra), suggesting increased sexual
potency. Accordingly, the present data show facilitatory
effects of the purple extract on the copulatory efficiency,
since it promotes profuse pre-ejaculatory intromissions.

Also, facilitatory effects of the purple corn extract could
be extended to the ejaculatory behavior since we registered
significant reductions in the ejaculatory latency (at the doses
of 75 mg/kg), which reflect a positive influence of the extract
on the ejaculatory mechanism, particularly on the ejaculatory
threshold. As a result, we put forward that the aphrodisiac
constituent of the purple corn extract can promote pro-
ejaculatory effects.

Additionally, we observed that purple corn extract also
impacts other components of sexual motivation such as the
postejaculatory interval. The postejaculatory interval results
from the expression of the ejaculatory response and during this
period the male rat exhibits sexual quiescence, with erections
and ejaculations inhibited.!" The fact that the postejaculatory
interval was extended in all animals treated with the purple
corn extract suggests that, after ejaculation, compounds con-
tained in this extract promote a prolonged blockade of the
mechanisms directing the resumption of copulation. Therefore,
it could be suggested that the purple corn extract possesses
aphrodisiac activity that significantly potentiate the expression

of ejaculation and its physiological consequences, such as the
male postejaculatory refractoriness.

A main effect of the purple corn extract on male rat sexual
behavior reported here has to do with the reduction in the eja-
culation threshold. We hypothesized that the purple corn extract
is acting at the level of the spinal cord to exert its effects. Data of
the present study support our hypothesis and establish the poten-
tial pro-ejaculatory properties of this extract at the higher tested
doses in spinalized male rats. Thus, we observed that the purple
corn extract when systemically injected can provoke significant
increases in the number of discharges of the ejaculatory motor
pattern at the higher doses and in the GMPEs evoked, at the
doses of 50 mg/kg, suggesting the enhancement of the ejacula-
tory potency and capacity of spinal animals, respectively.

The number of discharges in the genital motor pattern of
ejaculation is associated with the robustness of the rhythmic
motor pattern and increases in this parameter have been paral-
leled to a facilitated ejaculatory response.?'** Data reported
here show that purple corn extract provokes a significantly
increased number of ejaculatory rhythmic discharges after the
extract administration (at the high doses), without significant
changes in the frequency of discharge. The number of dis-
charges and its frequency contribute to the evaluation of the
ejaculatory potency, given that specific changes in these para-
meters of the motor pattern reflects its refinement. When
physiological-like or pharmacological stimuli are applied,
changes in the potency could be expected if changes in the
number and frequency of discharge were obtained.>? In the
present study, we only observed augmented numbers of dis-
charges in the GMPE after purple corn extract administration at
the higher doses. Thus, it is probable that these changes in the
motor parameters of ejaculatory trains elicited by purple corn
extract have to do with possible changes in the functioning of
the specific modules of the spinal ejaculation generator con-
trolling the rhythmic output.'* Accordingly, modules of the
ejaculation generator driving the final ejaculatory motor output
could be targeted by higher quantities of the compounds con-
tained in the purple corn extract facilitating its activity and
hence the ejaculatory potency.

Fictive ejaculation is a response that can be repeatedly eli-
cited in the anesthetized and spinal cord transected rat,'*'> and
the number of genital motor patterns of ejaculation evoked by
sensorial or pharmacological stimulation is associated to the
ejaculatory capacity of male rats.?* The ejaculatory capacity of
male rats can be defined prior to the establishment of an inhi-
bitory state induced after repeated urethral stimulation.'!*-3
Findings of the present study show that the purple corn extract
increases the ejaculatory capacity of spinal male rats, by retard-
ing the establishment of the inhibitory state that results from
repeated sensorial stimulation. We do not have an explanation
to this interesting result but may propose 2 potential explana-
tions. One possibility is that in spinal rats the increased ejacu-
latory capacity seen after purple corn extracts administration
follows sustained activation of the spinal generator for ejacula-
tion’ pacemaker cells, promoted by compounds contained in
extract at the doses of 50 mg/kg, which could retard the



Carro-Judrez et al

643

30

25 4

20 1

Latency (sec)
o

Purple com

frequency of discharge (Hz)

Control 25mg!kg' 50mag/ka 75malkg
Purple com

25 1

20

Number of discharges

/

T
Control  25makg  50malkg 75malkg
Purple com

25 q
*

1

number of GMPE

g
3

| 25mglkg ’ S0morkg T5maikg
Purple corn

Figure 3. Specific parameters of genital motor patterns of ejaculation registered in the bulbospongiosus muscle under the influence of purple
corn extract at different doses (25, 50, and 75 mg/kg). One-way analysis of variance followed by Holm-Sidak test versus Control. *P < .05.

Table I. Effects of PO Administration of Purple Corn Extract on the
Open-Field Test in Male Rats®.

Treatment Number of Crossed Squares in 5 Minutes
Saline solution 50.12 + 1.6
Purple corn 25 mg/kg 51.25 + 22
Purple corn 50 mg/kg 5137 £ 1.9
Purple corn 75 mg/kg 48.12 + 1.8

*No significant differences among groups were found.

establishment of the inhibitory state that results from repeated
elicitation of ejaculatory sequences. Additionally, the increased
ejaculatory capacity promoted by the compounds of the purple
corn extract could be due to the blockade of the mechanisms
involved in the building of the inhibitory state resulting from
continuous activation of GMPE.

Purple corn contain several compounds of medical impor-
tance such as anthocyanins that, utilized as a daily food, exert
disease-preventive activities and is considered as functional
food.?* Cyanidin-3-glucoside and its malonated derivative are
the major anthocyanins present in the purple corn, though sev-
eral dimalonylated monoglucosides of cyanidin, peonidin, and
pelargonidin represent minor constituents.?’ It has been shown

that the physiological responses induced by purple corn
extracts are mainly mediated by nitrergic activity.?® The exact
mechanism through which the purple corn aqueous crude
extract is exerting its aphrodisiac actions was not investigated
in the present study, but it could proposed that its pro-sexual
activity, centered on the sexual performance seen in copulating
rats and those obtained in an increased ejaculation potency and
capacity seen in the fictive ejaculation model, are due to its
nitrergic activity. In line with notion, it has been demonstrated
that nitric oxide participates in male sexual behavior of rats by
increasing the indexes of sexual performance®’ and by promot-
ing penile erection in intact male rats.”® Moreover, a significant
excitatory role for nitric oxide in the bursting pattern of syn-
chronized discharge generated in autonomic and somatic out-
flows from the lumbosacral cord by neurons governing
ejaculation has been reported.?

All in all, the present data support the notion that the aqu-
eous crude extract of purple corn possesses aphrodisiac activity
by acting at the 2 main levels of the central nervous system that
control ejaculation, the brain and the spinal cord.
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