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Abstract

Background: Maca (Lepidium mevenil) is an Andean plant of the brassica {(mustard) family. Preparations from maca
root have been reported to improve sexual function. The aim of this review was to assess the clinical evidence for
or against the effectiveness of the maca plant as a treatment for sexual dysfunction.

Methods: We searched 17 databases from their inception to April 2010 and included all randomised clinical trials
{(RCTs) of any type of maca compared to a placebo for the treatment of healthy people or human patients with
sexual dysfunction. The risk of bias for each study was assessed using Cochrane criteria, and statistical pooling of
data was performed where possible. The selection of studies, data extraction, and validations were performed
independently by two authors. Discrepancies were resolved through discussion by the two authors,

Results: Four RCTs met all the inclusion criteria. Two RCTs suggested a significant positive effect of maca on sexual
chysfunction or sexual desire in healthy menopausal women or healthy adult men, respectively, while the other RCT
failed to show any effects in healthy cyclists. The further RCT assessed the effects of maca in patients with erectile

warranted.

cysfunction using the International Index of Erectile Dysfunction-5 and showed significant effects.

Condusion: The results of our systematic review provide limited evidence for the effectiveness of maca in
improving sexual function. However, the total number of trials, the total sample size, and the average
methodological quality of the primary studies were too limited to draw firm conclusions. More rigorous studies are

Background

Sexual problems {or sexual dysfunction) are widespread
and adversely affect mood, well-being, and interpersonal
relationships [1]. They occur in 20%-30% of men and
40-45% of women according to 18 descriptive epidemio-
logical studies from around the world [2]. Most sexual
problems relate to sexual desire {interest in sex) in both
females and males and male erectile dysfunction (ED) [2].
Current pharmacological interventions for the manage-
ment of sexual problems include oral drugs, intrapenile
therapies {intra-urethral suppositories and intracavernous
injections) and penile prosthesis implantation for males
and hormonal therapy for females. Although considerable
advances have been made, the ideal treatment for ED
has not been identified. The treatment for sexual pro-
blems in females is also problematic [3]. Furthermore,
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pharmacological treatments have been shown to result in
several adverse effects, including risk of cancer, headache,
rhinitis and dyspepsia [4-6]. Non-pharmacological treat-
ments of female sexual problems includes vaginal electro-
myography biofeedback, pelvic floor physical therapy,
{group) cognitive behavioural therapy, transcutaneous
electrical nerve stimulation, and vestibulectomy [7]. Her-
bal therapies for ED or sexual dysfunction in males and
females include yohimbine {Pausinvstalia vohimbe),
which is burdened with serious adverse effects [8-10],
ginkgo (Ginkgo biloba) and red ginseng {Panax ginseng)
[10,11]. Several other botanical therapies for sexual dys-
function have also been introduced [8,10,12]. These are
also often used for improving sexual function in healthy
subjects.

Maca {Lepidium meyenii) is an Andean plant that
belongs to the brassica {mustard) family. Maca has been
used for centuries in the Andes to enhance fertility in
humans and animals [12,13]. Preparations from the
maca root have been reported to improve sexual



function in healthy populations [13]. Although maca is a
plant extract and not a drug, it is one of the most com-
monly cited “natural drugs” on the Internet for the
improvement of sexual desire. The hypothesis that maca
may be effective in improving sexnal function is sup-
ported by several lines of evidence. Animal experiments
suggest that maca has spermatogenic and fertility-
enhancing activities, which are likely due to the phytos-
terols or phytoestrogens present in the maca [14].
Several in vivo studies have shown that maca may
improve sexual behaviour and enhance androgen-like
effects in rats [15,16]. Recent clinical trials have also
suggested significant effects of maca for increasing
sperm count and mobility and improving sexual func-
tion in humans [17,18]. The potential bioactive ingredi-
ents in maca include macaridine, macamides, macaene,
gluosinolates, maca alkaloid, and maca nutrients [14].
However, these data are insufficient for determining
whether maca is clinically effective. Currently, no sys-
tematic review of this subject is available. The aims of
this systematic review are to summarise and critically
assess the evidence from randomised clinical trials
{RCTs) for or against the effectiveness of maca in the
improvement of sexual function, including sexual desire
and sexual responses.

Methods

Data sources

The following electronic databases were searched from
inception through April 2010: Medline, AMED, CINAHL,
EMBASE, Psyclnfo, the Cochrane Central Register of
Controlled Trials and the Cochrane Database of Systema-
tic Review, DARE, Psychology and Behavioral Sciences
Collection, six Korean Medical Databases {Korean Studies
Information, DBPIA, Korea Institute of Science and
Technology Information, KERIS, KoreaMed, and Korean
National Assembly Library), Chinese Medical Databases
{CNKI; http://www.cnkinet), and The Japanese Science
and Technology Information Aggregator, Electronic. The
search terms used were “Lepidinm meyenii” AND sexnal
dysfunction OR erectile dysfunction OR sexual function).
The search strategy was composed of a mixture of free
text and thesaurus terms [see Additional file 1]. We also
manually searched our departmental files and relevant
journals {Focus on Alternative and Complementary
Therapies and Forschende Komplementirmedizin und
Klassische Naturheilkunde) until April 2010. The refer-
ences in all located articles were manually searched for
further relevant articles. Dissertations and abstracts were
included.

Study selection
Trials involving people with normal sexual function and
those with sexual dysfunction were included. All articles
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that reported an RCT in which humans were treated
with any type of maca (Lepidium meyenii) preparation,
regardless of origin, were included. Trials were included
if they employed maca as the sole treatment or as an
adjunct to conventional treatments compared to a pla-
cebo control. Studies that used at least one measure
related to sexual function were included. We excluded
trials comparing two different types or dosages of maca
and those in which no clinical data or insufficient data
for comparison were reported. For duplicate publica-
tions with different outcome measures originating from
one trial published as separate papers, the original publi-
cation was given priority, and all others were excluded.
No language restrictions were imposed.

Extraction of data and assessment of risk of bias

All of the included articles were read in full. Three inde-
pendent reviewers {BCS, MSL, and EJY) extracted the
data, including methods {e.g., design, blinding, duration
of follow-up), sample {e.g., population size, conditions,
age, duration of disease}, intervention and control treat-
ment, and outcome measures, according to predeter-
mined criteria {Table 1). The Cochrane classification
{i.e.. sequence generation, blinding, incomplete outcome
measures, and allocation concealment) was applied to
evaluate the risk of bias [19]. Differences in opinions
between the reviewers were settled through discussion.

Data Synthesis

We had originally intended to conduct a formal meta-
analysis. However, statistical and clinical heterogeneity
prevented us from doing so. The main ways we would
have done were like followings. The post-treatment
values (the end of treatment) of the outcome measures
were used to assess differences between the intervention
groups and the control groups. We did not include the
follow-up treatment values. Standardised mean differ-
ences {SMDs) were used for pooling the outcomes
related with sexual function with a random effects
model. SMDs and 95% confidence intervals {Cls) were
calculated using Cochrane Collaboration’s software
{Review Manager Version 5.0 for Windows, Copenha-
gen: The Nordic Cochrane Centre). The mean difference
{MD) for each outcome measure was calculated using
the same software. Statistical heterogeneity was evalu-
ated using a xz test and 1° statistics {low = 25%; moder-
ate = 50%; high = 75%).

Results

Study description

The literature searches revealed 88 articles, of which 84
had to be excluded {Figure 1). Among these, one RCT
was excluded because it compared two different dosages
[20] and another because it reported different outcome
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Table 1 Summary of randomised clinical trials with maca for sexual function

First Sample size/ Intervention {regimen) Coentrol Main Results Adverse
author  condition Age intervention outcome effects
{year) (years) Sex (M/F) {regimen) measures
location Duration of disease
Zenico 50 mild ED {A) tMaca (pulverised dehydrated (B} Flacebo tablets  1IEF-5 Intergroup: KD, FLr.
(200 36 (50, 5) maca roots directly imported from {2400 mo/d, 1200 1.10 7061, 1.59],
21] ltaly  (50/0) Peruvian Andes, tablets, 2400 mg/d, mo/d, 2 daily for F < 0.0m
r.r. 1200 mo/d, 2 daily for 12 weeks, n 12 weeks, n = 25)
= 25), no follow-up
Within group:
(Al P < 005,
(B) P <005
Brooks 16 healthy {A) Mara (company commerdial (B Flacebo Sexual Intergroup: M0, rLr.
[(2003) postmencpausal product, dried maca powder, 3500 (refined white rice  dysfunction 070 [008, 1.32], P < 0.05
27 women with mo/d, daily for 6 weeks, n = 14), 6 flour, 3500 mo/d,  (GCY)
Australia  moderate severty of  weeks follow-up daily for 6 weeks,
rmenopausal no=14
SYMpLoms
4 (505, 11 Within group:
{0/18) Al P < 005,
=12 months (B NS
amenorhiea
Gonzales 57 adult healthy men  (A) Maca (company commercial {0 Placebo tablets  Self- Intergroup: M0, nr.
(2002) 21-56 product, gelatinised maca, 1500 mo/ (nr, daily for 12 perception 051 -035, 1.37], N5 at 4
23] Peru (S50 d; 500 mg/d, 3 tablets, daily for 12 weeks, n = 12) on sexual weeks: MO, 1.64 1.07, 2211 F
T weeks, n = 30), no follow-up desire < 0008 at 8 weeks; MO, 164
107, 221), P < 0006 at 12
weeks
(B) Maca (company commercial Within group:
product, gelatinised maca, 3000 mo/ (AP <005at4 8 and 12
d; 500 mg/d, 6 tablets, daily for 12 weeks,
weeks, n = 15), no follow-up (B NS at 4, 8 and 12 weeks
Stone 8 experienced and {A) Mara (company commerdial (B) Flacebo Sexual Intergroup: MO, nr.
(200 endurance trained product, gelatinised maca, 2000 mo/ capsules (Arahic Desire 6.38 -11.32, 24.08], N5
4] UK male {cyclists) d for 2 weeks, n = 8), no follow-up  gum, n = &) Inventory
0 (50s, 7 Within group:
8/0 (AP =001,
A (B) P =050

Cross-over (1 week
washout period)

ED: erectile dysfunction; GC%: Greene Climacteric Scale; IEF-5 International Index of Erectile Dysfunction; M5 not significant; n.r: not reported; S0s: standard

deviations

measures from one trial [18]. One trial was excluded
because of the absence of a control group [17]. Four
RCTs met our inclusion criteria, and their key data are
summarised in Table 1 [21-24]. Of the four studies, one
RCT was conducted in Italy [21], one in Peru [23], one
in Australia [22], and one in the UK [24]. One RCT
adopted a two-armed parallel group design [21], one
employed a three-armed parallel group design [23], and
the other two used a crossover design [22,24]. The four
trials included a total of 131 subjects. Two RCTs con-
tributed most to the sample {n = 50, and 57) [21,23],
while the other two RCTs were relatively small {n = 8,
and 16) [22,24]. Two RCTs [21,22] employed dried
maca, and the other two [23,24] used gelatinised maca.
All of the participants in the four studies ingested the
maca orally. Dosages were 1.5 g to 3.5 g of maca daily
for 2 or 12 weeks. The age range of male participants

was from 21 to 56 years for healthy subjects and 36 + 5
vears for patients with ED, while the age range of post-
menopausal women was 54 + 11 years. The outcome
measures used in these trials included the International
Index of Erectile Dysfunction {IIEF-5) [21], the sexual
dysfunction Green Climacteric Scale [22], sexual desire
according to the 6-point Likert scale [23], and the Sex-
nal Desire Inventory [24]. Three RCTs [22-24] used
commercial products, and one RCT [21] tested natural
dried maca.

Risk of bias

None of the included RCTs reported their methods of
sequence generation. All of the included trials employed
a double-blind design. One trial reported complete out-
come measures [22]. None employed allocation
concealment.
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Publications identified {n =88}
Publications exchuded after sereening the title
and abstract (n =R1}
Reasons:
» » Not related to maca (n=3)
+ Not related to sexusl function (n=2)
» Not clinicel studies (n=45)
« In vivo or in vitro stodies (n=31)
¥
Full text for detailed evaluation (n =7)
Excluded after reading the full text (n= 3)
Reasons:
« UOS (n=1)
s + RCTs but exchuded (n=2)
" because of
- testing dose dependency (n=1)
- reporting different outcome
measures from one study (r=1)
¥
RCTs included (n =4)
Figure 1 Flow chart for the selection of included trials. RCT: randomised clinical trial; USS: uncontrolled ohservational study.

Outcomes

Patients with sexual dysfunction

One RCT compared the effects of maca vs. placebo
treatments in patients with erectile dysfunction. This
trial [21] showed positive effects of maca on the IIEF-5
in patients with mild ED compared to the placebo con-
trol {MD, 1.10, 95% ClIs, 0.61 to 1.59, P < 0.001) [21].
Healthy volunteers

Three RCTs tested the effects of maca vs. placebo on
sexual function in healthy postmenopausal women [22],
healthy adult men [23] or male cyclists [24]. One RCT
[22] reported positive effects of maca on sexual function
in healthy menopausal women compared with the pla-
cebo control (MD, 0.70, 35% Cls, 0.08 to 1.32, * < 0.05).
The other RCT [23] tested both a high dosage of maca
{3 g/d}) and a low dosage of maca (1.5 g/d) on sexual

desire compared to a placebo control and reported posi-
tive effects of both dosages of maca after 8 weeks (MD,
1.64, 95% Cls, 1.07 to 2.21, P < 0.01) and 12 weeks
{MD, 1.64, 5% ClIs, 1.07 to 2.21, P < 0.01). The further
RCT [24], which had a very small sample size, failed to
show positive effects of maca in the improvement of
sexual desire {MD, 6.38, 95% Cls, -11.32 to 24.08, NS).

Adverse effects
None of included trials attempted to assess the adverse
effects of maca.

Discussion

Few RCTs have tested the effects of maca on sexual
function. This review found limited evidence from four
small trials that suggested that maca is effective in



improving sexual desire after at least 6 weeks. However,
this finding is limited because the studies were under-
powered. In particular, two studies found no effect after
2 or 4 weeks of treatment. Evidence from other studies
suggests that maca may be effective for sexunal dysfunc-
tion in patients with ED and postmenopausal women
after 12 weeks or 6 weeks, respectively. However, the
total number of trials, the total sample size, and the
average risk of bias in the primary studies were too lim-
ited to draw firm conclusions.

All of the RCTs employed double-blind methods, but
none of the included trials reported methods of
sequence generation for randomisation and allocation
concealment. Trials with inadequate sequence genera-
tion and inadequate allocation concealment are likely to
show exaggerated treatment effects [25] and thus limit
the reliability of the study results. Although all included
RCTs used placebo controls, none reported the success
of blinding. None of the studies reported a power calcu-
lation, and sample sizes were very small in some of the
RCTs {ranging from 8 to 57). One article has a poor
description of the outcome and was therefore difficult to
interpret [23]. In this trial, only the mean average of two
active groups {high and low dosage of maca) was com-
pared with the control group. One RCT failed to include
washout periods between crossover periods [22]. One of
the main problems in crossover trials is the possibility
of a carry-over effect. Therefore, this RCT is difficult to
interpret. The other RCT has a small sample size and is
therefore susceptible to a type II error [24].

Four kinds of questionnaires were used for measuring
sexual function or sexual desire, including the IIEF-5
[21], Green Climacteric Scale {GCS) [22], subjective
Likert scale [23], and Sexual Desire Inventory [24].
Three RCTs [21,22,24] employed validated question-
naires, while one RCT [23] did not. Because the GCS is
not specified for sexual function, it might not be sensi-
tive enough to detect changes in sexual dysfunction.
One trial tested changes in sexual desire compared to a
baseline value with a 6-point Likert scale. It is not clear
whether the authors used validated scales. It is impor-
tant that only validated questionnaires are employed;
otherwise, the outcome measures used have less estab-
lished reliability and validity, data derived from them are
subject to bias, and comparisons between the results of
different studies are problematic.

The extent to which the therapeutic effects of maca
depend on the type of maca used and the amount of
various constituents in the preparation is unclear. The
optimum dose of maca is unknown. Single-dose studies
used extract quantities ranging from 1.5 g/d to 3.0 g/d.
One excluded RCT compared two dosages of maca, 1.5
g/d and 3.0 g/d, for the management of $5RI-induced
sexual dysfunction, but the results of that study failed to
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show differences between the two doses [20]. Further
studies are required to identify the optimal dose.

One argument for the use of maca for the management
of sexual function might be that it causes fewer adverse
effects than conventional drug treatments. However, none
of the four RCTs described here assessed the adverse
effects of maca. This should be tested in future studies.

One could question the validity of our conclusions by
pointing to the review method used {reviewing a small
number of trials with many limitations). However, the
reasons for doing a systematic review include answering
questions not addressed by individual studies, settling
controversies arising from apparently conflicting studies,
and generating new hypotheses [19].

The limitations of our systematic review pertain to the
paucity of data and the potential incompleteness of the
evidence reviewed. None of the three RCTs have been
submitted for independent replication. We aimed to
identify all studies on the topic. The distorting effects of
publication bias and location bias on systematic reviews
and meta-analyses are well documented [26]. None of
the RCTs included in our review were fully successful in
minimising bias. Collectively, these facts seriously limit
the conclusiveness of our systematic review.

Our decision to exclude non-randomised trials might
also be criticised. However, we strongly feel that non-
randomisation introduces a selection bias that, in turn,
would render any results uninterpreptible. The exclusion
of RCTs comparing different dosages might be criticised.
We feel that such trials would not give objective clinical
information of value. Moreover, these studies cannot
provide reliable data on the effectiveness of maca.
Therefore, we believe the exclusion of such studies was
the correct decision.

Regarding an implication for practice, this review
identifies limited evidence for the use of maca in
improving sexual function in healthy subjects or patients
with ED. However, practitioners and clinical decision
makers need to be aware that there are too many limita-
tions to draw firm conclusion. Future trials testing the
effects of maca should adhere to rigorous trial designs
that adequately suit the research question being asked.
Such trials should preferably be randomised, control for
placebo effects, be double-blinded, adequately conceal
allocation, have optimal treatment dosages and sample
sizes based on proper sample size calculations, use vali-
dated outcome measures, assess other outcomes such as
quality of life or partner outcome as well as adverse
effects, and include a full description of the actual inter-
ventions being tested.

Conclusion
The results of our systematic review provide limited evi-
dence for the effectiveness of maca in the improvement



of sexual function. However, the total number of trials,
the total sample size, and the average methodological
quality of the primary studies were too limited to draw
firm conclusions. Moreover, our current knowledge of
the risks of maca intake is insufficient. More rigorous
studies are warranted.

Additional material

Additional file 1: The search strategies for MEDLIME. The data
provided the details of search strateqies for MECLIME.

References

1. Laumann EQ, Paik 4 Rosen RO Sexual dysfunction in the United States:
prevalence and predictors. JAMA 15985 281(6):537-544.

2. Lewis RW, Fugl-teyer kK5, Corona G, Hayes RD, Laumann ECQ, Moreira ED Ir,
Rellini AH, Segraves T: Definitions‘epidemiology/risk factors for sexual
dysfunction. f Sex Med 2010, 7(4 Pt 2):15%8-1607.

3. Phillips MA: Female sexual dysfunction: evaluation and treatment. Am
Farm Fhysicion 2000, 62017127136, 141-122.

4. Moarales AW, Mirone ¥, Dean J, Costa P Vardenafil for the treatment of
erectile dysfunction: an overview of the clinical evidence. Ciin interv
Agivg 2009 4463-472.

5. Tsertswadze A Fink HA, Yazdi F, MacDonald R, Bella A, Ansari M7, Garritty C,
Soares-Weiser K, Daniel R, Sampson 4, et ol Oral phosphodiesterase-5
inhibitors and hormonal treatrments for erectile dysfunction: a
systematic review and meta-analysis. Amn ntern Med 200%, 151(5)650-661.

£ Zakhari R Female sexual dysfunction: a primary care perspective. f Am
Acod MNurse Pract 2009, 21(9)458-505.

7. Basson R, Wierman ME van Lankveld 1, Bratto L Summary of the
recommendations on sexual dysfunctions in women, J Sex Med 2010, 701
Pt 21:314-326.

8 Sharmloul R: Matural aphrodisiacs. f Sex Med 2010, 701 Pt 1):35-48.

& Emst E, Pittler tH: Yohimbine for erectile dysfunction: a systematic
review and meta-analysis of randomized clinical trials. J Urol 1588,
159(2)433-436.

20.

21.

22,

23.

24.

29.

26.

Page 6 of 6

Aung HH, Dey L, Rand ¥, Yuan C5% Alternative therapies for male and
female sexual dysfunction. Am o Chin Med 2004, 32(21161-173.

Jang O, Lee #% Shin BC, Lee YO, Ernst E: Red ginseng for treating
erectile dysfunction: a systematic review. 8r J Clin Pharmoce! 2008,
BBA)444-450,

Tharakan B, Maryam BY: Botanical therapies in sexual dysfunction,
Phytotherapy Reseorch 2005, 15(6)457-463.

Hudson T: Maca: rew insights an an ancient plant. mtegrotive Medicine: A
Cliviciai’s Journal 2008, 7(6):594-57.

Wang ¥, Wang Y, MeMeil B, Harvey L Maca: an Andean crop with multi-
phamacaological functions. Food Res fntern 2007, 40783-752.

Gonzales GF, Ruiz 4 Gonzales O Villegas L, Cordova A Effect of Lepidium
meyerii (maca) roots on spermatogenesis of male rats. Asior J Androd
2001, 3(3)1:231-235

Zheng BL, He K, Kirn CH, Rogers L, Shao ¥, Huang ZY, Lu Y, Yan %, Qien LT,
Zheng QY: Effect of a lipidic extract from lepidium meyenii on sexual
bekavior in mice and rats, Urology 2000, 55(4) 5%98-602.

Gonzales GF, Cordova A, Gonzales T Chung 4, Vega k, Villena 4 Lepidium
meyerii (Maca) improved semen parameters in adult men. Asige S Andiol
2001, 3(43:301-305.

Gonzales GF, Cordova A, Vega K, Chung 4 Villena 4, Gonez T Effect of
Lepidium meyerii (Maca), a root with aphrodisiac and fertility-
ernharcing properties, on serum reproductive hormone levels in adult
healthy men. J Endocrinol 2003, 176(10:163-168.

Higgins JFT, Green 5 Cochirane Handbook for Systematic Reviews of
Imtervertions. West Sussex, England: Wiley-Blackwell 2008,

Dording Ch, Fisher L, Papakostas G, Farabaogh 4, Sonawalla 5, Fava t,
tdischoulon D: & double-blind, randomized, pilot dosefinding study of
maca root (L. meyenii) for the management of 535Rkinduced sexual
dysfurction. CNS Mewrosci Ther 2008, 14031182151,

Zenico T, Cicern AF, Walmoarri L #Mercuriali b, Bercovich E: Subjective
effects of Lepidium meyenii (Maca) extract on well-being and sexual
performances in patients with mild erectile dysfunction: a randomised,
double-blind clinical trial. Androfogio 200% 41(2):55-58.

Brooks Ma, Wilcox G, Walker KZ, Ashton JF, Cox MB, Stojanoveka L
Bereficial effects of Lepidium meyenii (Maca) on psychological
symptoms and measures of sexual dysfunction in postmenopausal
women are ot related to estrogen or androgen content, Menopouse
2008, 15(6):1157-1162.

Gonzales GF, Cordova A, Vega K, Chung 4, Villena 4, Gonez C, Castillo &
Effect of Lepidium meyernii (MACA) on sexual desire and its absent
relationship with serum testosterone levels in adult healthy men.
Andrologic 2002, 34(6)367-372.

Stone 8, Ibarra A, Roller M, Zangara A, Stevenson B A pilot investigation
into the effect of maca supplementation on physical activity and sexual
desire in sportsmen. S Sthiropharmoce! 2009 126(3)574-576,

Day 5, Altrman DG: Statistics notes: blinding in cinical trials and other
studies, 8M. 2000, 321(7255):504.

Rothstein HE, Sutton AJ, Borenstein #4: Publication bias in meta-analysis.
Publication bias i meta-aralysis Chichester, West Sussex WileyRothstein HE,
Sutton AJ, Borenskein b 2005



	Page_00001.jpg
	Page_00002.jpg
	Page_00003.jpg
	Page_00004.jpg
	Page_00005.jpg
	Page_00006.jpg

