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ABSTRACT

Age-related decline in erectile function is a nofggenomenon worldwide. A variety of medicinal pkant
have been identified as having strong aphrodisiapegrties along with the ability to improve erestil
functioning. Kaempferia Parviflora (KP) has famous as a Thai Viagra and use it toesm® male
impotency. However, there is limited scientific @shce regarding the efficacy of this herb on théue in
aging healthy men. This study therefore investijatee effect of KP extract administration on etecti
response of male elderly volunteers. Total 45 rhakdthy elderly volunteers will be divided into &srated
groups including placebo and the different dosestlofinolic extracts of KP (25 and 90 mg) once daiilp
period of 2 months. The erectile function testdudinig the response latency time to visual erdtiodi, size
and length of penis both in flaccid and erecti@test were assessed after single administratiamg 2 anonths
of treatment. In order to investigate the possilsiderlying mechanism, we also determined the gilberaf
testosterone, FSH and LH concentrations. KP atse @6 90 mg day treated group exhibited a significant
enhanced all parameters after 1 and 2 monthsatfiemt. Moreover, the penile length at erectiatestand
the response latency to sexual erotic stimuli amueto be the parameters that showed significaabgds
during the delay period. Unfortunately, our studyleld to show the significant changes on hormones
concentration.Our study clearly demonstrates that KP is a paknmgsource for the development of
nutraceutical compound against aged related medgilerdysfunction.

Keywords: Kaempferia Parviflora (KP), Erectile Dysfunction (ED), Nitric Oxide (NO)Follicle
Stimulating Hormone (FSH), Luteinizing Hormone (LH)

1. INTRODUCTION (Monga, 1999). Several type of treatment is clairited
the modern medicine but due to serious side effats
Sexual relationships are some of the most importanthigher cost, search of natural supplement from
social and biological relationship in human lifeald medicinal plants as an aphrodisiac substance is
impotence also called Erectile Dysfunction (ED)ais significantly increased (Yakubet al., 2007).
common medical condition that affects the sexual li Kaempferia Parviflora Wall. Ex. Baker (KP), which
of millions of aging men worldwide (Montorst al., commonly referred to Thai name, Kra-Chai-Dum,
2003). ED is a sexual dysfunction characterizedh®y = belongs to Family Zingiberaceae. Thai folk use the
inability to develop or maintain penile erection rhizome of this plant as a traditional medicinérntcrease
sufficiently while engaging in sexual intercourse male libido, alleviate male impotency, induce an
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energizer, balance blood pressure and also reduc®harmaceutical Sciences, Khon Kaen University.
stomach pain by boiling or soaking KP with alcohol Standardization and conformity of the extract suasd by
(Yenjai et al., 2004). Previously, we provided evidence strict in-process controls during manufacture amhplete
that oral administration of KP extract, a Thai noéul analytical control of the resulting dry extractday capsule
plant reputed for aphrodisiac activity and enhantesl  contained total flavonoids content approximate 401y
expression of male sexual behaviors in aging ratsg” dried powder consisting 2 main constituents 5, 7-
(Wattanathorret al., 2012). Recently, KP products are dimethoxyflavone (8.789 mg 4§ and 3,5,7,3,4-
widely available in market as aphrodisiac booster. pentamethoxy flavone (9.858 md)g

However, supported document with valid biologicatad

is still very limited. Therefore, the present stusigarried ~ 2-3- Proceduresand Treatments

function in the male elderly volunteers. double-blind, placebo-controlled, randomized trial. A
random list onumbers was generated by computer. After
2. MATERIALSAND METHODS being randomhassigned to various treatment groups, each
participant receivedne capsule of placebo or KP extract at
2.1. Subjects dose of 25 and 90 mg once daily. Placebo and KButzgp

_ had the same color, texture, size and smell.

Forty-five male healthy elderly volunteers (meaeag  All participants were assessed baseline data aheut
65.05+3.56 years) were recruited to participatethis  response latency time to visual erotic stimuliesand
study. Prior to participation, each volunteer stjre  |ength of penis both in flaccid and erection statd then
questionnaire. Al subjects were also undergoneafter the single administration, 1 and 2 months of
extensive medical evaluation in order to ascesdatiject  treatment and 1 month after the cessation of KP
suitability for entering the double-blind phase taél. administration (the delay period).

Individuals on medication, abusing drugs/alcohal, o The code for study allocation was only broken
exhibiting endocrinological, psychological, or seku \nen the last participant completed the entireciwll
dysfunction/disorders, were excluded from the sty Staff involved in the collection of the study’s
participants reported that they had an exclusively gnqpoints was instructed to follow a rigorous pomto
heterosexual orientation and a relaxed attitudeatdw anqg not to discuss any issues related to the use of
pornography. The protocol for this study was apptbv  medication.

by the Ethics Committee of Faculty of Medicine, Kho

Kaen University, Thailand. Additionally, most ofeth 2.4. Penile  Circumference  and Length
subjects did not use dietary supplements that farest M easur ements

on the sexual function for at least 6 months bebuely. _ i _ . .

All volunteers were randomly placed in one of three  All subjects were fitted with the Rigiscan device
groups. No significant difference about mean agight (UroHeaIth Systgms, Laguna N|guel, Cahforma) andted
and body mass index among groups were observed. Tw# @ room on their own with a video screen in frohthem.
groups received active treatment whereas the giioep ~ After 15 min of adaptation, the Rigiscan was aa tum to
received placebo. For 8 weeks, one group (n =15)record the _e_rectlle response to visual erotic dtimu _
received one capsule of KP extract at a dose aig5 In addition, the flaccid and fully s_tretched_ per_1|Ie
day®. The second group (n = 15) received one da“y!engths were measured. .after Watc_hlng erotic films
capsule of KP extract at a dose of 90 mgHakhe third ~ involved heterosexual activity for 12 min.

group received capsule of placebo daily for thee@kv A measuring tape was used to measure the length and

span in the same schedule. During the study, at me the midshaft circumference of the penis. The siguioint

maintained their usual eating regimen. was on the dorsal aspect of the penis at its lidke pubic-
penile skin junction, pushing the prepubic fat paginst

2.2. Kaempferia Parviflora Preparation the pubic bone as described by Wesstli. (1996) while

A standardized extract of KP rhizomes was prephyed the tip of the penis was the other reference point.

the Center for Research and Development of Herbalthi 25 Erectile Response to Visual Erotic Stimuli

Product, Faculty of Pharmaceutical Sciences, KharrK M easur ement
University. All KP used in this study was obtainiedm
Amphoe Na Hear, Loei Province, Thailand. The piaas The duration of erectile response to visual erotic

authenticated and kept as voucher specimen attfFauful stimuli was measured with real-time Rigiscan
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monitoring. Subjects recorded the duration of éect showed no significant difference. After 1 and 2 hsn

events (resting state until fully erect state). of treatment with KP at a dose of 90 mg day
experienced a statistically significant increase tle
2.6. Hormones M easur ement length and width of their penis both in flaccid and

Venous blood samples were drawn for the €rection states when compared with the placebdetiea
determination of the levels of the following hornesn ~ 9roup (p<0.05). Interestingly, the length of permis
LH, FSH and testosterone after a single adminietratt. ~ €rection states appeared to be the parameterttoatesl
and 2 months of treatment. Analyses for hormoneSignificant change during the delay period (p<0.05)
concentrations were conducted at the laboratory of However, no significant difference was seen in ¢hes
Srinagarind Hospital, Faculty of Medicine, Khon ae parameters in either the KP at a dose of 25 mg"day
University, Thailand. the placebo treated groups.

2.7. Statistical Analysis 3.3. Latency of Erectile Response to Visual

All data are expressed as mean * S.E.M. Erotic Stimuli
Comparisons between placebo and various doses of again, KP at a dose of 90 mg daysignificantly

KP at different time points were made using analysi . reased the response latency to sexual erotiwlsti

of variance (ANOVA). The differences between . - .
frequencies be(fore and) during treatment were asdess and still showed the significant changes duringdétay

by the chi-squared test. A p<0.05 was consideredP€riod (p<0.05) as shown in theig. 5. No major
statistically significant. adverse events were reported during the cliniéall tr

3. RESULTS 3.4. Hormonal Status

Prior to the determination of KP effect on
testosterone, FSH and LH concentrations, baseline
data for all treated groups were subjected to a one

The baseline data about characteristic of subjects way ANOVA. There were no significant differences
all groups were shown inTable 1. No significant on any measure. Unfortunately, no statistical
differences of all parameters among various groupsdifferences in testosterone, FSH and LH levelsrafte
were observed. treatment in any of the subject groufisble 2).

3.1. Characterigtics of subjects

3.2. Penile Circumference and L ength Table 1. Characteristics of subjects

The effects of KP extract on penile circumference Baseline data Placebo KP 25 KP 90
?‘”dF!engltzbOth In ﬂ.‘?‘c?'d "i‘rr;]d el;ec“‘l).” St":‘jtes W‘afm"’” 1o AGe ) 65.8815.11  67.25t1.39  64.75:2.71
Icr?rculr%fer_en(:gsgﬁgtl}/:néth bgth ailrfef;ggcidafndo egei:rt]il © B (kg/m’)  22.29+3.32 21.25:2.61 22.75:1.13
states of placebo, KP 25 and KP 90 daeated groups Height (cm)  170.25+6.39  171.50#5.47  169.25+5.09

Resting circumference
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Fig. 1. Effect of KP (25 and 90 mg day-1) on penile ciréarance in resting state. Values given are the nme&D (n =15).
*p<0.05 as compared to placebo treated group
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Erected circumference
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Fig. 2. Effect of KP (25 and 90 mg ddy on penile circumference in erection state. Valgisen are the mean = S.D (n = 15).
*p<0.05 as compared to placebo treated group, *p¥@s compared to placebo treated group
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Fig. 3. Effect of KP (25 and 90 mg ddy on penile length in resting state. Values givem the mean + S.D (n=15). *p<0.05 as
compared to placebo treated group
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Fig. 4. Effect of KP (25 and 90 mg ddy on penile length in erection state. Values giaem the mean + S.D (n=15). *p<0.05 as
compared to placebo treated group
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, Erection lantency
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Fig. 5. Effect of KP (25 and 90 mg ddyon response latency to sexual erotic stimuli.ugalgiven are the mean + S.D (n = 15).
*p<0.05 as compared to placebo treated group

Table 2. Effect of KP extract administration on serum rhones concentrations

Pre-dose (baseline)

Pre-dose
Blood test Group (baseline) Single dose 1 month gtmo Delay
Testosterone Placebo 4,1192 5.282.76 5.9256.49 5.654.23 5.146.92
KP 25 4.114.56 4.794.63 5.118.13 4.644.22 5.712.38
KP 90 4.114.30 4.892.63 4.260.83 5.742.60 6.068.19
FSH Placebo 7.88434 6.732.54 6.525.51 5.952.34 5.888.34
KP 25 8.804.29 7.354.23 7.235.37 7.968.32 8.816.12
KP 90 7.532.92 6.142.26 6.292.25 6.012.79 7.032.35
LH Placebo 7.145.62 7.598.21 7.304.24 7.822.34 8.148.23
KP 25 7.255.90 8.122.72 7.045.34 8.484.64 8.724.67
KP 90 6.994.37 7.654.88 8.558.64 7.414.67 8.824.44
4. DISCUSSION Moreover, the penile length at erection states ted

response latency to sexual erotic stimuli appetwdae
There is a growing worldwide trend in use of the parameters that showed significant changesgluri
alternative medicine especially herbal mediciner Fo the delay period. This indicates that the KP extedso

centuries among the herbal expert&aempferia increases erectile activity. These data confirm our
Parviflora (KP) has been known to have aphrodisiac like results obtained in aging rats (Wattanathatnal.,
properties. 2012). Recent findings showed that effect of KPaat

However, the validity and efficacy of such a cldiad  dose of 90 mg dayin aging healthy men is noticeable
remained uninvestigated. In this study we evaluated  since 1 week of treatment. Certainly, data at singl
confirmed its effect on ED of male elderly voluntee administration of treatment did not show differemce

The penile erection index is important for evalo@ti  petween KP treated men and placebo treated men.
the effect of drug or substance administration @ttée  ynfortunately, low dose of KP extract do not affect
function (Thakur and Dixit, 2007). The results ¢t  grectile function in aging healthy men. One possibl
present study demonstrate that the ethanolic @xtc  explanation for this phenomenon might be relatethéo
KP at a dose of 90 mg ddyadministered orally in a  insufficient concentrations of active ingredient@® to
capsule during 8 weeks significantly increasedpieile reach the therapeutic level.
circumference, length and rigidity compared witfe th It has been reported that hormonal control sys@m i
placebo treated group. In addition, the plant &xtedso  recognized as one key factor to regulate sexuavieh
decreased the response latency to sexual eratmulsti  and ED including Follicle Stimulating Hormone (FSH)
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Luteinizing Hormone  (LH) and  testosterone activity including the dopamine, the serotonin ahe
concentrations (Finkelsteigt al., 1991; Luboshitzkyet GABA systems (Hulkt al., 2004; Michelsort al., 2001).
al., 1996). However, the current study has demorstrat From the study of chemical components by gas
that the improvement in ED by KP administration did chromatographic technique, the contents of KP rhizo
not correlated with the change of serum hormones asvere kinds of flavonoid substances, including 5-
mention earlier. This finding is in accordance wilte hydroxy-3, 7-dimethoxyflavone, 5-hydroxy-7-
previous report of serum testosterone levels wa® n methoxyflavone, 5-hydroxy-3, 7, 4-trimethoxyflaven
associated to the improvement in sexual desireDb¥ 5 pydroxy-7, 4-dimethoxyflavone, 5-hydroxy-3, 743
treatment with KP (Trisombooet al., 2007; Sudwaret tetramethoxyflavone, 3, 5, 7-trimethoxyflavone,53,7,
al., 2006). Sln(_:e there was no any change in testoste 4’-tetramethoxyflavone, 5, 7, 4'-trimethoxyflavoraand

or gonadotropin concentrations after KP adminiiirat 5, 7, 3'4-tetramethoxyflavone (Sutthant al., 2007;

::klj g;?éﬂya'sg'?ﬁ; tggtegzo(:ode;rzoi ?ﬁgehtetsonmummlz Yenjai et al., 2004). Therefore, the effects of KP extract
tuitarv-testicular axis in aqin heaI!cOh menyp on modulation the several neurotransmitter syststitis
P A r¥ormal erection ogcu?s as )g reéulted of acould not be omitted. Further studies are requit@d
coordinated vascular event in the penis. This isalls identify the active constituent(s) responsibletfe¥ male
triggered neutrally and consists of vasodilationd an impotence improvement activities and the mechanisms
whereby these activities are implemented.

smooth muscle relaxation in the penis and its sl
arterials vessels (Shabsigh and Anastasiadis, 2003) _ 1ne results of the current study suggest thametioa

Arterial inflow causes enlargement of the substance ©Xtract of KP rhizomes may be a promising novel
the corpora cavernosa. Venous outflow is trappethisy nutraceutical compound for the clinical treatmdrD.
enlargement, permitting sustained high blood pressu

in the penis sufficient to cause rigidity. 5. CONCLUSION
Previous studies have been found that the rats _ o _
treated with the alcohol extract of KP could induce Male impotence was studied in aging healthy men to

significant increase in testicular blood flow witiio  further understand the role of KP extract as an
affecting heart rate and mean arterial blood pmessu aphrodisiac. There was an overall increase in thetite
(Chaturapaniclet al., 2008). function in the KP extract at a dose of 90 mg tdat

Accumulating lines of evidence reported that the groups of volunteers as reflected in penile sizé an
increasing of penile size, length and rigidity icatied length both in flaccid and erection states and the
the involvement of Nitric Oxide (NO) (Du and Hull, response latency time to visual erotic stimuli. Jde
1999). Experimental studies have demonstratedRat  results were statistically significant. It is comgéd that
extracted with alcohol could also induce an incieg@s the ethanolic of KP rhizomes appears to possess
of endothelial Nitric Oxide Synthase (eNOS) and aphrodisiac activity.
protein expression in human umbilical vein endatiel
cells (Huet al., 2009). eNOS, abundantly presented in 6. ACKNOWLEDGMENT
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