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Abstract: Problem statement: At present, the novel agent that is effective, agh@nd easy to
approach for treating male sexual dysfunction ¢gined due to the current poor therapeutic efficacy
Though Moringa oleifera is reputed for aphrodisiac activity in traditionfmlklore, no scientific
evidence is available. Therefore, we aimed to ddter the effect oM.oleifera leaves extract on male
sexual behaviors in animal model of sexual dysfionct Moreover, the possible underlying
mechanisms were also investigatdgproach: Male Wistar rats, weighing 200-250 g, had beetiyra
givenM.oleifera leaves extract at doses of 10, 50 and 250 myBe/ once daily at 30 min before the
exposure to 12-h immobilization stress for 14 dajkey were assessed male sexual behaviors
including mounting, intromission and ejaculatiomhers and latencies after single administration and
every 7 days until the end of experiment. To furiheestigate the possible mechanisms of action, we
also determined serum testosterone level of ali etthe end of experiment together with the
determination of suppression effect of the plantast on MAQG; and PDE-5 activitiesResults: The
results showed that after single administratiots sabjected tdM.oleifera extract at dose of 10 mg
kg™ BW significantly enhanced mounting number. Whea titeatment was prolonged to 7 days rats
subjected to the low dose of extract showed theamredd intromission number whereas rats subjected
to high dose of extract showed the enhanced maymtimber. Our data also showed no significant
change in serum testosterone level. However, the@xcould also suppress MAGand PDE-5
activities. Taken all together, the extract coufth@&ce male sexual desire and performance via the
suppression of MA@ and PDE-5 activitiesConclusion: M.oleifera can be the potential sexual
enhancer particularly for acute and short termiappbn. However, further researches are necessary.

Key words. Numerous health products, scientific evidence, akxanhancer particularly, Erectile
Dysfunction (ED), harvested during, room tempematur

INTRODUCTION known drug used nowadays appears to target only at
intromission phase, the main problem in Erectile
(g?ysfunction (ED) which is the most commonly found
sexual dysfunction. However, sexual dysfunctioenef

to a problem during any phase of the sexual regpons
cycle. Therefore, the searching for new agent targe
numerous phases of sexual response cycle which i

Sexual dysfunction has been recognized as one
the important social and biological relationship in
human life. This condition affects the sexual |dé
millions of men worldwide. The prevalence of malea
o ystuncton = uigased 2 e g9 sehanc e heap ha ganed much cocetraion
Therefore, the sexual dysfunction is still incregsits | Mormga o|e|fera_ Lam. or D_rumg'uck tree,_ a plan_t
prevalence and importance. Sexual dysfunction causd @ family of Moringaceae, is widely cultivated in
importance of sexual dysfunction, the therapeutids believed to be miracle herbs because it cansee u
efficacy is still not in satisfaction level. The stovell  not only as food but also as medicine which care cur
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numerous ailments. The leaveshbleifera have been Stress procedure: The restraint stress was performed
used as used as antiulcer, diuretic, anti-inflanonyat during the light cycle from 6.00 a.m. to 6.00 pfine
and for wound healing (Kirtikar and Basu, 1935;restrainer was made of transparent perforated iplast
Cacereset al., 1992; Udupaet al., 1994; Palet al.,  uPbe, 20 cmlong and 7 cm in diameter. The ratewer
1995). Moreover, it has been used to enhance mafut Into the restrainer, head .f"St and once |B:t.trbes
sexual functions’ including libido, improve sperm were closed with plexiglass lids. The animalsigihtly

. . ; . into the restrainers and it was not possible femntho
quality and anti-erectile dysfunction. Nowadays, y,n around. None stressed control rats were atdee

numerous health products BEoleifera are available in  time priefly handled and returned to their homeesag
the market and claimed for the effect on male sexua
functions as mentioned earlier, no scientific emitle  Evaluation of sexual behaviors: Male Wistar rats of
was observed until now. Therefore, the current ystud proven fertility were randomly divided into 4 graupf
aimed to determine the effect dfl.oleifera leaves 6 animals each as following; (1) Vehicle plus sréd)-
extract on male sexual behaviors and the possibléd) M.oleifera plus stress. Rats in group 1 were
under'ying mechanism in sexual dysfunction ratsadm|n|stered with distilled water which used aSIG_ﬂeh
induced by stress. for the plant extract then expose to the 12 h-agstr
stress whereas rats in group (2)-(4) were admneidte
MATERIALSAND METHODS with the plant extract at doses of 10, 50 and 2%0 m
kg™ BW plus stress exposure as mentioned earlier.
All substances treatments were administered 45 m
(Moringaceae) were harvested during November tprior to the 12 h-restraint stress exposure. Tdemmnent
and the stress-exposure were performed once dady a

Dec_ember, 2010 from t_he Khon Kaen ProvinCe o sexual behaviors assessments were performed
Thailand. The plant specimen was authenticated bYjingy The animals were allowed to rest in order

Associate Professor Dr. Panee Sirisa-ard, Faculty Qefresh the animals 3 h after the removal fromradrst
Pharmaceutical Sciences, Chiangmai University,Cage and then they were assessed the sexual behavio
Thailand. The voucher specimen was kept at Integrat petween 9.00 p.m. to 12.00 a.m. at room temperature
Complementary Alternative Medicine Research antyg-28°C after single dose,1 and 2 weeks of treatmen
Development Group, Khon Kaen University, Khon |n order to assess the sexual behaviors, estroualde
Kaen, Thailand. rats were paired with male treated with single or

| ial ion: The fresh | repeated doses of extract. Female rats were indisced
Plant material preparation: The fresh leaves were ogyqys by sequential administration of estradiol

immediately cleaned, than cut into small pieces an‘ienzoate (si ; o1

. ' N _ gma, St. Louis, MO) at dose qfg2kg
dried at the temperature less fchan 50°C. The qhriea W and progesterone (Sigma, St.Louis, MO) at ddse o
material was grgund into _fine coarse powder andsng,q kg BW were injected before the determination
extracted with 50% alcoholic. After that evaporattf ot oo [atory behaviors via subcutaneous route 48 h
solvent in rotary evaporator affords a crude extc 5.4 ¢ h respectively. Sexual behaviors were maettor
the soluble components and filtrate was lyophilized;, separate room for 3 h in a clear plastic bia v
The per((:jent yl'elﬂ of lgxtract Wasd17.49%. The eigracblind observer 30 min at the start of first hourendas
contained total phenolic compounds at concentradion e \whole duration of observation (3h) was recorogd
86.73-93.6+0.51 mg of GAE/g extract. The extraClsgigita| video recording. The assessed sexual pasame
were stored at -25°C in a dark bottle until usede T |\ o/0 including the following parameters:

crude extract was suspended in distilled water. Mounting number: The number of r:nounts without

] ) intromission from the time of introduction of thenfiale
Animals: Healthy male Wistar rats (200-250 g) were yntj| gjaculation:

obtained from National Animal Center, Salaya, Nakor
Pathom and were housed in group of 6 per cage 0 |ntromission number: The number of intromissions

Plant material: The fresh Moringa oleifera Lam

standard metal cages at#22C on 10:14 h light-dark from the time of introduction of the female until
cycle. All animals were given access to food antewa ejaculation

ad labium. The experiments were performed to minimize«  Mount latency: The time interval between the
animal suffering in accordance with the internadin introductions of the female to the first mount hg t

accepted principles for laboratory use and care of male
European Community (EEC directive of 1986;« Intromission latency: The interval from the time of
86/609/EEC).The experimental protocols were apptove introduction of the female to the first intromissio
by the Institutional Animal Care and Use Committee. by the male
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+ Ejaculation number: The number of ejaculationincubated with cGMP. Then, PDE reaction solutions
which characterized by longer, deeper pelvicwere added and incubated for 20 min at room
thrusting and slow dismount followed by a period temperature. The cGMP in the mixture then drives a
of inactivity kinase reaction leading to a reduction of ATP lsvel

- Ejaculation latency: The time interval between theFollowing the kinase reaction, an Kinase Glo reagen
first intromission and ejaculation was added and reactions were mixed and incubated

for 10 min at room temperature. Luminescence was

— ) measured using a SpectraMax L microplate
Determination of testosterone level: Separate groups luminometer (MSD AT (US) Inc). The luminescent

?f tam;nals Werle usled I;OI‘ th? meaiqre{ngnt ?f pligT]gignal produced is directly related to the amouit o
estostérone —evel of - rats —subjecte 0 TATP remaining and correlates with

immobilization stress. At the end of 14-day hosphodiesterase activity
experimental period, the rat blood samples weré) '
collected and kept on ice and then centrifugedg tigic analyss Al

immediately at 2000xg at 4°C for 15 min. The ol#din \\65n1SEM value. The significant differences among
plasma was kept at-80°C until analysis. Testostron, . io,s groups were compared by ANOVA and

levels were measured using a commercially available,};5\ved by Duncan's test. The statistical differen
radioimmunoassay (RIA) kit (TESTO-CT2, Cisbio ;¢ regarded at p<0.05.

International, France).

data were expressed as

N . . RESULTS
Determination of monoamine oxidase type B

inhibition: The inhibitory action of the plant extract on
monoamine oxidase type B was determined b o )
incubating a series of concentrations of the tastses behlawor. Thle §ﬁ§0t$ oﬂ\_/|.0|e|f_era lleaveg Iextr?ct on |
in the reaction mixture including rat brain homoges. malé sexual behavior In animal model of sexua
In brief, 2.75 mL Tris buffer (0.1 M, pH 7.4) an@ dysfunction induced by 12-h immobilization stressrev

uL of 0.1 M benzylamine was mixed in quartz cuvetteShown in Fig. 1-6. The current results showed thtg

which was placed in double beam spectrophotometesl‘l"bjeCted tM.oleifera leaves extract at dose of 10 mg

and followed by the addition of 150L solution of k.g'1 BW sign_ificantly increased mounting number gfter
brain homogenate to initiate the enzymatic reactionSingle administration whereas other parameteredad
The change in absorbance was recorded at wavelengtf®W the significant  difference  (p-value<0.05;
of 249.5 nm for 5 min against the blank containfiy ~ comPpared to vehicle+stress). When the treatment
buffer and 5-hydroxytryptamine (Xet al., 2005). duration was increased further to 7 days, thewdhish

’ obtainedM.oleifera leaves extract at dose of 10 mgkg

Determination of Phosphodiesterase (PDE) activity: BW showed_the enhanced intr_omission number while
Testis was collected from healthy Wistar male rat i the rats which exposed to high dose Mfoleifera
order to Determine Phosphodiesterase Enzyme (PDE§aves extract (250 mg KgBW) showed the increased
activity. The testis was washed with PBS and weidht mounting number (p-value<0.05; compared to vehicle
before cut to small pieces. Then, it was homogehize +stress). Unfortunately, no significant changes ewer
with 5 volumes of lysate RIPA buffer. The testicula observed at 14 days of treatment.
solution was centrifuged at 14,000xg for 15 mid &t
and the supernatant was collected and used as P%Effect
substrate. M.oleifera leaves extract at the various
concentrations ranging from 2, 10, 100, 500, 2060
mL™ were prepared together l/vith the positive control
sildenafil at dose of 1@,g mL . The standard curve ) o ) .
was prepared from PDE (testicular lysate) at theoua 7. It was found that__S|Idenaf|I Citrate or Viagraieh
concentrations. The experiment was divide into 7W@S_used as positive control in this study could
groups as following (1) control group (untreatedugy), significantly suppress PDE activity. The pIa_rIt axtr
(2-6) M.oleifera leaves extract treated groups at theboth at dose of 500 and at dose of 2@@0OmL ™ also
various concentrations (2, 10, 100, 500, 2@@ml)  significantly suppressed PDE activity (palue <0.05
and (7) positive control (1Qug mL™ of sildenafii and .01 respectively compared to control).
citrate). PDE-Glo™ Phosphodiesterase assays wei@terestingly, M.oleifera leaves extract at dose of
performed in a white 96-well microplate. In brief, 2000 ug mL™* could suppress PDE activity at the
phosphodiesterase substrate or testicular lysate wg&ame magnitude as Sildenafil citrate or Viagra.
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ffect of M.oleifera leaves extract on male sexual

of M.oleifera leaves extract on
phosphodiesterase (PDE) activity: We had
determined the effect of the plant extract on the
activity of MAOg and the results were shown in Fig.
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Fig. 1: Effect ofM.oleifera leaves extract (10, 50, 250 mg kW) on mount latency. Data were presented as mean
+ SEM (n=6 group-1). p<0.05 compared with vehicle plus stress treatedmy
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Fig. 2: Effect ofM.oleifera leaves extract (10, 50, 250 mg kd@W) on mount number. Data were presented as
mean + SEM (n = 6 grodf).~ p<0.05 compared with vehicle plus stress treatedp
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Fig. 3: Effect ofM.oleifera leaves extract (10, 50, 250 mg kW) on intromission latency. Data were presented
as mean + SEM (n = 6 grotp
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Fig. 4: Effect ofM.oleifera leaves extract (10, 50, 250 mg kW) on intromission number. Data were presented
as mean + SEM (n = 6 grotp~ p<0.05 compared with vehicle plus stress treatedp
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Fig. 5: Effect ofM.oleifera leaves extract (10, 50, 250 mg kW) on ejaculation latency. Data were presented as
mean + SEM (n = 6 grod)

.
2

o1 & L

(LD

Baseline Single dose Day 7 Day 14

(5]

(5]

Ejaculation number (number)

T

NNl

O Vehicle = stress o Moleifera 10 mg kg'! BW + stress
O Moleifera 50 mg kg™t BW + stress o Moleifera 250 mg kg™t BW = stress

Fig. 6: Effect ofM.oleifera leaves extract (10, 50, 250 mg kW) on ejaculation number. Data were presented as
mean + SEM (n = 6 groap.
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Fig. 7: Effect ofM.oleifera leaves extract (0, 2, 10, 100, 500, 2Q@0mI?) and Sildenafil citrate (1Qig mL™) on
phosphodiesterase (PDE) activity. Data were pregseas mean = SEM: **p<0.05 and 0.01 respectively,
compared with control group respectively
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Fig. 8: Effect ofM.oleifera leaves extract (0, 50, 100, 250, 500, 1¢@0 mi*) on monoamine oxidase type B
(MAO-B) activity. Data were presented as mean + SERf **¥P-value < 0.05, 0.01 and 0.001 respectively,
compared with control group
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Fig. 9: Effect ofM.oleifera leaves extract (10, 50, 250 mg kW) on testosterone. Data were presented as mean
+ SEM (n = 6 group)
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Effect of M.oleifera leaves extract on monoamine  muscle relaxation. PDE-5 is also abundantly present
oxidase type B (MAOg) activity: The effect of the penile corpus cavernosum (Ballaed al., 1998;
M.oleifera leaves extract on MA® activity was Morelandet al., 1998) and plays a major role in the
evaluated and the results were shown in Fig. 8.data  relaxation of the corpus cavernosal smooth muscle
clearly revealed that the extract at concentratiddn during sexual stimulation (Andersson and Wagner,
50,100, 250, 500 and 10Q@® mL™ could significantly ~ 1995). In this study, we have found thstoleifera
suppress MA@ activity (p-value<0.05, .05, .01, .01, leaves extract also significantly suppressed PDE-5
0.001 respectively; compared to control. activity. Therefore, the possible underlying medbtan

of M.oleifera leaves to enhance intromission might be

Effect of M.oleifera leaves extract on testosterone due to its ability to suppress PDE-5 activity tdupst

Figure 9 demonstrated the effect Mfoleifera leaves With the suppression of MAQactivity. .
extract on testosterone level. It was found that no Our current data failed to show the alteration of

significant changes in testosterone levels wererobd in  testosterone level. It has been believed that abactult
all rats subjected thl.oleifera leaves extract plus stress.  testosterone levels are not required for normattieres
to occur (Bagatelket al., 1994). The age of rats which
DISCUSSION used as experimental animals in this study werengou
adult rats and there was no pathological statetheg
The present results provide, for the first time,were in eugonadal state. Since testosterone cotedb
information concerning the ability dfl.oleifera leaves ~minor role during this period, we have found the
extract to improve male sexual behavior in rats. Weenhanced mounting and intromission numbers without
have revealed that the plant extract could enhance significant change of testosterone level.
mounting number and intromission number. The current results also showed that the prolonged
Accumulative lines of evidence have demonstratedreatment duration to 14 days failed to show beiafi
that male sexual behavior is regulated mainly byeffect. Although the precise mechanism was not
neuroendocrine system. It has been reported thiEt maunderstood, we suggested that this might be dubketo
sexual behaviors were under the influence ofadaptation of the nervous system which has been
testosterone level (Seftet al., 2004; Wanget al.,  recognized as high plasticity organ.
2004) and dopamine (Dominguez and Hull, 2005;  This study provides evidence thdtoleifera leaves
Wattanathorret al., 2012). Therefore, in this study we can enhance male sexual desire and performance. Thi
also determined the effect of the plant extrachoth  enhancement can be ascribed to the suppression of
parameters. Based on the information that dopamsine MAOg and phosphodiesterase activities. Therefore,
metabolized mainly by MA@ the activity of MAQ is  Moringa oleifera may be served as the natural resource
used to reflect the available dopamine (Gloeerl.,  for developing functional food and food supplement
1977). Our data clearly demonstrated that ratsestéll  enhance sexual function particularly for acute sindrt

to M.oleifera leaves extract could enhance mountingerm application. In order to provide optimum beef
and intromission numbers. Unfortunately, we couwd n o screening of activities of this plant using esth

detect the elevation of testosterone level. Howewer organic solvent should also perform in order teesel

in vitro éiata also _demons_;[jrated tthat tge .eﬁgiqhe most suitable fraction as natural resourcdufdher
POSSESSEC monodamine oXxidase  type inni I()E:ievelopment of sexual enhancer food and related
(MAQgl). Since dopamine plays a crucial role on the roducts. In addition, the possible active ingratiend

regulation of male sexual function in many aspects;, o avaluation are also very much necessary.
including motivation and reinforcement, motor

response to sexual stimuli and male genital reflex CONCL USION
(Dominguez and Hull, 2005), it could be possiblatth
the plant extract suppress MA@nd gave rise to the

elevation of dopamine which in turn enhanced libido Moringa oleifera is a pof[entlal agent to
and copulatory behavior both mounting andManage sexual dysfunction induced by stress

intromission numbers. especially for acute and short term applicatiorrttar

Besides dopamine, it has been found thaf€searches are warranted to confirm this activéfoie

phosphodiesterase type 5 (PDE 5) also plays aaiivotmoving forward to clinical trial.

role on penile tumescence and intromission phase.
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