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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the informatieded to use FLULAVAL safely and effectively. See
full prescribing information for FLULAVAL.

FLULAVAL ® (Influenza Virus Vaccine)
Suspension for Intramuscular Injection
2009-2010 Formula

Initial U.S. Approval: 2006

* FLULAVAL is an inactivated influenza virus vacearndicated for active immunization of adults 18
years of age and older against influenza diseasgdaby influenza virus subtypes A and type B
contained in the vaccine. (1)

* This indication is based on immune responsetetidly FLULAVAL, and there have been no
controlled trials demonstrating a decrease in @rflia disease after vaccination with FLULAVAL. (14)



* FLULAVAL is a suspension in 5-mL multi-dose vialentaining 10 doses (each dose is 0.5 mL). (3)

» Each 0.5-mL dose contains 15 micrograms (mcgpfafenza virus hemagglutinin (HA) of each of the
following 3 strains: A/Brisbane/59/2007, IVR-1481N1), A/Uruguay/716/2007, NYMC X-175C
(H3N2) (an A/Brisbane/10/2007-like virus), and B&Rane/60/2008. (3, 11)

» Thimerosal, a mercury derivative, is added ascagrvative. Each 0.5 mL dose contains 25 mcg
mercury. (3)

Known systemic hypersensitivity reactions to eggtgins, or any other component of FLULAVAL, or
life threatening reaction to previous influenzaciaation. (4.1)

« If Guillain-Barré syndrome has occurred withimvéeks of receipt of a prior influenza vaccine, the
decision to give FLULAVAL should be based on calefnsideration of the potential benefits and risks
(5.1)

* Immunocompromised persons may have a reduced mamasponse to FLULAVAL. (5.2)

» Most common*10%) local adverse events were pain, redness, memialing at the injection site.
(6.1)

» Most common%10%) systemic adverse events were headache, fatiypadgia, low grade fever, and
malaise. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact @GamithKline at 1-888-825-5249 or
VAERS at 1-800-822-7967 and www.vaers.hhs.gov.

» Do not mix with any other vaccine in the samargya or vial. (7.1)

* Immunosuppressive therapies may reduce immumpensss to FLULAVAL. (7.2)

« Safety and effectiveness of FLULAVAL have not b&stablished in pregnant women, nursing
mothers, and children. (8.1, 8.3, 8.4)

* Geriatric Use: Antibody responses were loweranajric subjects than in younger subjects. (8.5)



See 17 for PATIENT COUNSELING INFORMATION.
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FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

FLULAVAL is an inactivated influenza virus vaccimadicated for active immunization of adults (18
years of age and older) against influenza diseassed by influenza virus subtypes A and type B

contained in the vaccine.

This indication is based on immune response dlidigeFLULAVAL, and there have been no controlled
trials demonstrating a decrease in influenza desaéter vaccination with FLULAVAL [see Clinical

Studies (14)].
2 DOSAGE AND ADMINISTRATION

2.1 Preparation for Administration



Shake the multi-dose vial vigorously each time befeithdrawing a dose of vaccine. Inspect the vial
visually for particulate matter and discoloratiatopto administration, whenever solution and corga
permit. Inspect visually for cracks in the vialg@rio administration. If any of these conditionssgxhe
vaccine should not be administered.

Between uses, return the multi-dose vial to themenended storage conditions, between 2° and 8%C (36
and 46°F). Do not freeze. Discard if the vaccine been frozen. Once entered, a multi-dose vial aayd
residual contents, should be discarded after 28.day

It is recommended that small syringes (0.5-mL onl1}-be used to minimize any product loss.
2.2 Recommended Dose and Schedule

FLULAVAL should be administered as a single 0.5-mjection by the intramuscular route preferably in
the region of the deltoid muscle of the upper arm.

The vaccine should not be injected in the glutesh@r areas where there may be a major nerve.tAunk
needle length o1 inch is preferred because needles <1 inch miglaf insufficient length to penetrate
muscle tissue in certain adults.

Do not administer this product intravenously, ideamally or subcutaneously.
3 DOSAGE FORMS AND STRENGTHS
FLULAVAL is a suspension available in 5-mL multiskvials containing 10 doses.

Each 0.5—-mL dose contains 15 micrograms (mcg) hglutgin (HA) of each of the following 3
influenza viruses: A/Brisbane/59/2007, IVR-148 (HINA/Uruguay/716/2007, NYMC X-175C (H3N2)
(an A/Brisbane/10/2007-like virus), and B/Brisbd@®#2008. Thimerosal, a mercury derivative, is added
as a preservative. Each 0.5 mL dose contains 25nmecgury.

4 CONTRAINDICATIONS
4.1 Hypersensitivity

FLULAVAL should not be administered to anyone wktiown systemic hypersensitivity reactions to egg
proteins (eggs or egg products), to chicken pret@nto any component of FLULAVAL, or who has had
a life threatening reaction to previous influenaaaination.

5 WARNINGS AND PRECAUTIONS
5.1 Guillain-Barré Syndrome

If Guillain-Barré syndrome has occurred within 6ele of receipt of a prior influenza vaccine, the
decision to give FLULAVAL should be based on calefnsideration of the potential benefits and risks

5.2 Altered Immunocompetence



If FLULAVAL is administered to immunocompromisedrpens, including individuals receiving
immunosuppressive therapy, the expected immun®nsspmay not be obtained.

5.3 Persons at Risk of Bleeding

As with other intramuscular injections, FLULAVAL shld be given with caution in individuals with
bleeding disorders such as hemophilia or on argigeat therapy to avoid the risk of hematoma
following the injection.

5.4 Preventing and Managing Allergic Vaccine Reandi

Prior to administration, the healthcare providerdt review the patient’s immunization history for
possible vaccine sensitivity and previous vaccamatelated adverse reactions. Appropriate medical
treatment, including epinephrine, and supervisiastbe available to manage possible anaphylactic
reactions following administration of the vaccine.

5.5 Limitations of Vaccine Effectiveness

Vaccination with FLULAVAL may not protect all sugaible individuals.
6 ADVERSE REACTIONS

6.1 Clinical Trials Experience

Because clinical trials are conducted under wigalying conditions, adverse event rates observéitein
clinical trials of a vaccine cannot be directly quared to rates in the clinical trials of anothetoiae,

and may not reflect the rates observed in pracfisavith any vaccine, there is the possibility thedad
use of FLULAVAL could reveal adverse events notesked in clinical trials.

In clinical trials, the most commor10%) local and systemic adverse events were padngss, and/or
swelling at the injection site, headache, fatigngalgia, low grade fever, and malaise.

Safety information for FLULAVAL was collected inrandomized, controlled clinical trials, one in the
United States (IDB707-105) and the second in Ca(@B®707-104). The safety population from these
trials includes 1,049 adults 18 years of age addrolaccinated with products representative of the
licensed formulation of FLULAVAL. The US study inmded subjects 18 to 64 years of age who were
randomized to receive FLULAVAL (N = 721) or a USdnsed trivalent, inactivated influenza virus
vaccine (FLUZONE) (N = 279). The Canadian study pamad 4 vaccine groups: FLULAVAL, a similar
investigational formulation of FLULAVAL with reduckthimerosal, and 2 Canadian-licensed trivalent
influenza vaccines.

Among recipients of FLULAVAL, 56.6% were women; 9% of subjects were White, 6.5% Black, 2.7%
Native American, and 1.0% Asian. In the US study8% of the recipients of FLULAVAL were
Hispanic/Latino. The mean age of subjects in thestufly was 38 years (range 18-64 years) and 19% of
subjects were 50 to 64 years of age. In the Canatiualy, the mean age was 63 years (range 50-92
years), and 46.6% were 65 years of age and older.



A series of symptoms and/or findings were spedlficgolicited by a diary/memory aid used by subgect
for at least the day of vaccination and 3 days-pestment (Table 1). Subjects were actively qukerie
about changes in their health status through 48 gagt-vaccination in the US trial, and six moribst-
vaccination in the Canadian study. In addition,né@neous reports of adverse events were also talec
(Table 2).

Table 1. Solicited Adverse Events in the First 49After Administration of FLULAVAL or
Comparator Influenza Vaccine

US Trial

Adults 18 to 64 years of age

(80% <50 years of age) Canadian Trial
Adults 50 years of age and older

FLULAVAL Comparator Influenza Vaccinea FLULAVALD

Adverse Events N=721 N =279 N = 328
Local

Pain 174 (24%) 85 (31%) 70 (21%)
Redness 76 (11%) 28 (10%) 48 (14%)
Swelling 71 (10%) 29 (10%) 21 (6%)
Systemic

Headache 127 (18%) 48 (17%) 34 (10%)
Fatigue 123 (17%) 43 (15%) 33 (10%)
Myalgia 93 (13%) 44 (16%) 35 (11%)
Feverc 79 (11%) 28 (10%) 1 (1%)

Malaise 73 (10%) 28 (10%) 13 (4%)
Sore throat 64 (9%) 26 (9%) 17 (5%)
Reddened eyes 44 (6%) 15 (5%) 10 (3%)
Cough 44 (6%) 19 (7%) 11 (3%)

Chills 38 (5%) 6 (2%) 10 (3%)

Chest tightness 24 (3%) 4 (1%) 6 (2%)



Facial swelling 7 (1%) 1 (1%) 1 (1%)
Results >1% reported to nearest whole percentltsesd but<l reported as 1%.
a US-licensed trivalent, inactivated influenza simaccine (FLUZONE).

b Includes subjects who received FLULAVAL and aikminvestigational formulation of FLULAVAL
with reduced thimerosal.

¢ Fever defined as37.5°C in the US study, an¢8.0°C in the Canadian study.

Local adverse events occurred with similar freqyéncdhe 2 trials. In the US study, the only sigraht
difference between FLULAVAL and a US-licensed tter#, inactivated influenza virus vaccine was an
increased frequency of chills in subjects receiwhty LAVAL.

Table 2 summarizes the most common adverse evettis R clinical trials; adverse events were
reported, either spontaneously or in response @oi@giabout changes in health status. The most oomm
events were headache and cough in both studieseTas well as throat pain, were the only adverse
events reported by >1% of subjects in the US tfiaé Canadian trial featured a longer safety follgw

(6 months vs. 42 days) and enrolled a populatiatfusively 50 years of age and older. Therefore,
spontaneous adverse event reports were more frequebis trial. As indicated in Table 2, upper
respiratory infection, arthralgia, myalgia, nasapimgitis, back pain, injection site erythema, dias,
fatigue, nausea, and nasal congestion were eachedpy>5% of the recipients of FLULAVAL in the
Canadian study.

Table 2. Adverse Events Reported Spontaneouslydb¥%yof Subjects in Either Clinical Trial of
FLULAVAL

US Trial

(safety follow-up 42 days)

Adults 18 to 64 years of age

(80% <50 years of age) Canadian Trial
(safety follow-up 6 months)

Adults 50 years of age and older

FLULAVAL Comparator Influenza Vaccineb FLULAVALc

Adverse Events N=721 N =279 N =328
Headache 49 (7%) 18 (7%) 63 (19%)
Cough 16 (2%) 5 (2%) 48 (15%)

Pharyngolaryngeal pain 17 (2%) 9 (3%) 38 (12%)



Upper respiratory infection 3 (1%) 2 (1%) 30 (9%
Arthralgia 5 (1%) 3 (1%) 27 (8%)

Myalgia 4 (1%) 2 (1%) 23 (7%)
Nasopharyngitis 1(1%) 1(1%) 23 (7%)

Back pain 5 (1%) 3 (1%) 19 (6%)

Injection site erythema 2 (1%) 1 (1%) 18 (5%)
Diarrhea 5(1%) 0 18 (5%)

Fatigue 6 (1%) 2 (1%) 17 (5%)

Nausea 5 (1%) 1 (1%) 17 (5%)

Nasal congestion 7 (1%) 2 (1%) 16 (5%)

Results >1% reported to nearest whole percentitsesd but<1 reported as 1%.

a Adverse events in this table were reported speoissly or in response to queries about changes in
health status.

b US-licensed trivalent, inactivated influenza ginaccine (FLUZONE).

¢ Includes subjects who received FLULAVAL and aikminvestigational formulation of FLULAVAL
with reduced thimerosal.

6.2 Postmarketing Experience

The following additional adverse events have bedentified during postapproval use of FLULAVAL in
Canada since 2001. Because these events are tepoitetarily from a population of uncertain sizds
not always possible to reliably estimate theirdiecice rate or establish a causal relationshipdoina
exposure. Adverse events described here are irthelsause: a) they represent reactions which are
known to occur following immunizations generallyinfluenza immunizations specifically; b) they are
potentially serious; or c) the frequency of repayt

Blood and Lymphatic System Disorders: Lymphaderiopat
Eye Disorders: Conjunctivitis, eye pain, photoplaobi
Gastrointestinal Disorders: Dysphagia, vomiting.

General Disorders and Administration Site Cond#idBhest pain, injection site inflammation, rigors,
asthenia, injection site rash, influenza-like syonpsg, abnormal gait, injection site bruising, iniectsite
sterile abscess.



Immune System Disorders: Allergic edema of the fatlergic edema of the mouth, anaphylaxis, altergi
edema of the throat.

Infections and Infestations: Pharyngitis, rhinitegyngitis, cellulitis.
Musculoskeletal and Connective Tissue Disorderssdfeuweakness, back pain, arthritis.

Nervous System Disorders: Dizziness, paresthegmmdsthesia, hypokinesia, tremor, somnolence,
syncope, Guillain-Barré syndrome, convulsions/geigufacial or cranial nerve paralysis,
encephalopathy, limb paralysis.

Psychiatric Disorders: Insomnia.
Respiratory, Thoracic, and Mediastinal Disordergsfihea, dysphonia, bronchospasm, throat tightness.

Skin and Subcutaneous Tissue Disorders: Urticigalized or generalized rash, pruritus, periotbita
edema, sweating.

Vascular Disorders: Flushing, pallor.
6.3 Adverse Events Associated With Influenza Vaesin

Anaphylaxis has been reported after administrasfdiLULAVAL. Although FLULAVAL contains only
a limited quantity of egg protein, this protein éaduce immediate hypersensitivity reactions among
persons who have severe egg allergy. Allergic r@astinclude hives, angioedema, allergic asthmd, an
systemic anaphylaxis [see Contraindications (4.1)].

The 1976 swine influenza vaccine was associatduavitincreased frequency of Guillain-Barré
syndrome (GBS). Evidence for a causal relation BEG®vith subsequent vaccines prepared from other
influenza viruses is unclear. If influenza vacctlees pose a risk, it is probably slightly more than
additional case/1 million persons vaccinated.

Neurological disorders temporally associated wiftuenza vaccination such as encephalopathy, optic
neuritis/neuropathy, partial facial paralysis, &nachial plexus neuropathy have been reported.

Microscopic polyangitis (vasculitis) has been répoitemporally associated with influenza vaccimatio
7 DRUG INTERACTIONS
7.1 Concomitant Administration With Other Vaccines

There are no data to assess the concomitant adraiiie of FLULAVAL with other vaccines. If
FLULAVAL is to be given at the same time as anotihgrctable vaccine(s), the vaccines should always
be administered at different injection sites. FLULAL should not be mixed with any other vaccine in
the same syringe or vial.

7.2 Immunosuppressive Therapies



Immunosuppressive therapies, including irradiataortimetabolites, alkylating agents, cytotoxic drug
and corticosteroids (used in greater than physioldgses), may reduce the immune response to
FLULAVAL.

7.3 Warfarin, Theophylline, and Phenytoin

Although it has been reported that influenza vaatidm may inhibit the clearance of warfarin,
theophylline, and phenytoin, controlled studiesehgielded inconsistent results regarding
pharmacokinetic interactions between influenza wecand these medications. Nevertheless, clinicians
should consider the potential for an interactiorewkLULAVAL is administered to persons receiving
these drugs.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Pregnancy Category C.

Animal reproduction studies have not been condueigd FLULAVAL. It is also not known whether
FLULAVAL can cause fetal harm when administerea foregnant woman or can affect reproduction
capacity. FLULAVAL should be given to a pregnantman only if clearly needed.

8.3 Nursing Mothers

It is not known whether FLULAVAL is excreted in ham milk. Because many drugs are excreted in
human milk, caution should be exercised when FLUIBANMS administered to a nursing woman.

8.4 Pediatric Use
Safety and effectiveness of FLULAVAL in pediatriatignts have not been established.
8.5 Geriatric Use

In the 2 clinical trials, there were 157 subjecteowere>65 years of age and received FLULAVAL,; 21
of these subjects werg'5 years of age. Hemagglutination-inhibiting (Hhtiaody responses were lower
in geriatric subjects than younger subjects afteniaistration of FLULAVAL. Solicited adverse events

were similar in frequency to those reported in ygemsubjects [see Adverse Reactions (6.1)].

11 DESCRIPTION

FLULAVAL is a trivalent, split-virion, inactivatethfluenza virus vaccine prepared from virus
propagated in the allantoic cavity of embryonatedsh eggs. Each of the influenza virus strains is
produced and purified separately. The virus istimated with ultraviolet light treatment followed b
formaldehyde treatment, purified by centrifugatiand disrupted with sodium deoxycholate.

FLULAVAL is a homogenized, sterile, colorless t@hlly opalescent suspension in a phosphate-
buffered saline solution. FLULAVAL has been stamtized according to USPHS requirements for the
2009-2010 influenza season and is formulated ttagod5 mcg hemagglutinin per 0.5-mL dose in the
recommended ratio of 15 mcg HA of each of the fellay 3 strains: A/Brisbane/59/2007, IVR-148



(HIN1), A/Uruguay/716/2007, NYMC X-175C (H3N2) (A#Brisbane/10/2007-like virus), and
B/Brisbane/60/2008. Thimerosal, a mercury derivgtis added as a preservative. Each dose contains 2
mcg mercury. Each dose may also contain residualiata of egg proteins<{ mcg ovalbumin),
formaldehyde<£25 mcg), and sodium deoxychola mcg). Antibiotics are not used in the
manufacture of this vaccine.

The vial stopper does not contain latex.
12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action

Influenza illness and its complications follow inf@n with influenza viruses. Global surveillande o
influenza identifies yearly antigenic variants. Esample, since 1977, antigenic variants of infazeA
(H1IN1 and H3N2) viruses and influenza B virusesehaeen in global circulation. Specific levels of HI
antibody titer post-vaccination with inactivatefluenza virus vaccines have not been correlateld wit
protection from influenza illness but the antibditgrs have been used as a measure of vaccinétyactiv
In some human challenge studies, antibody titepslafO have been associated with protection from
influenza iliness in up to 50% of subjects.1,2 Aoty against one influenza virus type or subtype
confers little or no protection against anotheusirf-urthermore, antibody to one antigenic varint
influenza virus might not protect against a newgamtic variant of the same type or subtype. Freguen
development of antigenic variants through antigehit is the virological basis for seasonal epidsn
and the reason for the usual change of one or memestrains in each year's influenza vaccine.
Therefore, inactivated influenza vaccines are stetided to contain the hemagglutinins of straires (i
typically 2 type A and 1 type B), representing itiduenza viruses likely to circulate in the UnitSthtes
in the upcoming winter.

Annual revaccination with the current vaccine momended because immunity declines during the
year after vaccination, and because circulatirgjrstrof influenza virus change from year to year.3

13 NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment dfliger

FLULAVAL has not been evaluated for carcinogenigrartagenic potential, or for impairment of
fertility.

14 CLINICAL STUDIES

In 2 randomized, active-controlled trials of FLULAY, the immune responses, specifically HI antibody
titers to each virus strain in the vaccine, weraléated in sera obtained 21 days after administraif
FLULAVAL. No controlled trials demonstrating a dease in influenza disease after vaccination with
FLULAVAL have been performed.

A 1,000-subject randomized, blinded, and controffedly was performed in the United States in @8- t
64-year-old healthy adults. A total of 721 subjeetseived FLULAVAL, and 279 received a US-licensed
trivalent, inactivated influenza virus vaccine (FZONE); 959 subjects had complete serological data
and no major protocol deviations. Among recipieftSLULAVAL, 57.4% were women. The mean age



of recipients of FLULAVAL was 37.9 years; 80.4% wel8 to 49 years of age and 19.6% were 50 to 64
years of age.

A second, randomized, blinded, and controlled stldich enrolled 658 subjects 50 years of age and
older (stratified by age <65 aa®5 years) was conducted in Canada. This studydedelderly persons
with medically controlled chronic high-risk diagmaswho were clinically stable. This study compated
vaccine groups: FLULAVAL, a similar investigatiorfarmulation of FLULAVAL with reduced
thimerosal, and 2 Canadian-licensed trivalent erza vaccines. Results from the 2 groups thatvedei
FLULAVAL were submitted in support of the US liceme of FLULAVAL. Among these 2 groups,
54.9% of subjects were women. The mean age ofiestgof FLULAVAL was 63 years; 53.4% were 50
to 64 years of age and 46.6% were 65 years of agjelder.

For both studies, analysis of the following co-paimendpoints (Table 3) were performed for each HA
antigen contained in the vaccine: 1) assessmdhedbwer bounds of 2-sided 95% confidence interval
for the proportion of subjects with HI antibodyetis 0f>1:40 after vaccination, and 2) assessment of the
lower bounds of 2-sided 95% confidence intervalgdtes of seroconversion (defined as a 4-fold
increase in post-vaccination HI antibody titer frpme-vaccination titer1:10, or an increase in titer from
<1:10 t0>1:40). The pre-specified targets for the 2 endgoiaried by study because of age of subjects
enrolled. The pre-specified target for endpoinvay 70% in the US study and 60% in the Canadian
study. For endpoint 2) the pre-specified target 4@% in the US study and 30% in the Canadian study.
For the Canadian study, the primary endpointsriggally designed, were descriptive comparisons of
immune response; therefore, a post-hoc analydtseaéndpoints, as described above, was performed.

Table 3. Serum Hemagglutination-Inhibiting (HI) Aidy Responses to FLULAVAL in 2 Clinical
Trialsa (Per Protocol Cohort)b

US Trial in Adults 18 to 64 years of age % of &l

(lower bound of 2-sided 95% confidence interval)c
FLULAVAL Primary endpoint met

post-vaccination

N =692

HI titers>1:40 against: Pre-vaccination Post-vaccination
A/New Caledonia/20/99 (H1N1) 246 96.5(94.9) sYe
A/Wyoming/03/03 (H3N2) 58.7 98.7 (97.6) Yes
B/Jiangsu/10/03 54  62.9(59.1)  No
Seroconversiond to:

A/New Caledonia/20/99 (H1N1) 85.6 (82.7) Yes

A/Wyoming/03/03 (H3N2) 79.3 (76.1) Yes



B/Jiangsu/10/03 58.4 (54.6) Yes

Canadian Trial in Adultg50 years of age % of Subjects
(lower bound of 2-sided 95% confidence interval)c

FLULAVALe Primary endpoint met

post-vaccination

N =324

HI titers>1:40 against: Pre-vaccination Post-vaccination

A/New Caledonia/20/99 (H1N1) 395 86.4(82.2) sYe
A/Wyoming/03/03 (H3N2) 67.9 99.1(97.3) Yes
B/Jiangsu/10/03 10.2 57.1(51.5) No
Seroconversiond to:

A/New Caledonia/20/99 (H1N1) 44.8 (39.3) Yes
A/Wyoming/03/03 (H3N2)  69.1(63.8)  Yes
B/Jiangsu/10/03 49.1 (43.5) Yes

a Results obtained following vaccination with FLUYAL manufactured for the 2004—-2005 season.

b Per Protocol Cohort for immunogenicity includetbjects with complete pre- and post-dose Hl titer
data and no major protocol deviations.

¢ Lower bounds were calculated using Clopper-Pearssthod.

d Seroconversion = a 4-fold increase post-vacanat HI antibody titer from pre-vaccination titer
>1:10, or an increase in titer from <1:10tx40.

e Includes subjects who received FLULAVAL and aikiminvestigational formulation of FLULAVAL
with reduced thimerosal.

Across both studies, serum HI antibody responsé&& it AVAL met the pre-specified seroconversion
criteria for all 3 virus strains, and also the ppecified criterion for the proportion of subjewatsh Hi
titers>1:40 for both influenza A viruses. In both triddeth FLULAVAL and the comparator vaccine did
not meet the pre-specified criterion for the prajporof subjects with Hl titers1:40 for the influenza B
virus. The clinical relevance of this finding oaccine-induced protection against illness caused by
influenza type B strains is unknown.
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16 HOW SUPPLIED/STORAGE AND HANDLING

FLULAVAL is supplied in a 5-mL multi-dose vial caaining ten 0.5-mL doses. Once entered, the multi-
dose vial should be discarded after 28 days.

Store refrigerated between 2° and 8°C (36° and) 4b®Fnot freeze. Discard if the vaccine has been
frozen. Store in the original package to proteatriiight.

NDC 19515-886-07 (package of 1 vial containing b6es$)

17 PATIENT COUNSELING INFORMATION

The vaccine recipient or guardian should be:

* informed of the potential benefits and risksrafmunization with FLULAVAL.

* educated regarding potential side effects, empingsthat (1) FLULAVAL contains non-infectious
killed viruses and cannot cause influenza and [(RJLFAVAL is intended to provide protection against
illness due to influenza viruses only, and canmotide protection against all respiratory illness.

* instructed to report any adverse events to tieatthcare provider.

* given the Vaccine Information Statements, whichraquired by the National Childhood Vaccine
Injury Act of 1986 to be given prior to immunizatioThese materials are available free of chargjeeat
Centers for Disease Control and Prevention (CDQ)site (www.cdc.gov/vaccines).

« instructed that annual revaccination is recomrednd

FLULAVAL is a registered trademark of ID Biomedidabrporation of Quebec. FLUZONE is a
trademark of Sanofi Pasteur Limited.

Manufactured by ID Biomedical Corporation of Queb®@aebec City, QC, Canada, US license 1739
Distributed by GlaxoSmithKline
Research Triangle Park, NC 27709

©2009, GlaxoSmithKline. All rights reserved.
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Vitamin K, an example of triage theory: is micronutrient inadequacy linked to diseases of aging?
Joyce C McCann and Bruce N Ames
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ESSENCE OF ARTICLE

“A triage perspective reinforces recommendationsoofie experts that much of the population and
warfarin/coumadin patients may not receive suffitidtamin K for optimal function of VKD proteins
that are important to maintain long-term health.

ARTICLE

The triage theory posits that some functions oframatrients (the 40 essential vitamins, minerfaltsy
acids, and amino acids) are restricted during afgerand that functions required for short-termisatv
take precedence over those that are less essémgidious changes accumulate as a consequence of
restriction, which increases the risk of diseasexsyong. For 16 known vitamin K—dependent (VKD)
proteins, we evaluated the relative lethality okhbwn mouse knockout mutants to categorize
essentiality. Results indicate that 5 VKD proteimet are required for coagulation had critical tioms
(knockouts were embryonic lethal), whereas the kaots of 5 less critical VKD proteins [osteocalcin,
matrix Gla protein (Mgp), growth arrest specifiof@in 6, transforming growth factfrinducible
protein (Tgfbi orBig-h3), and periostin] survived at least througtaniag. The VKD -carboxylation of
the 5 essential VKD proteins in the liver and theoBessential proteins in nonhepatic tissues gets u
dichotomy that takes advantage of the preferedisttibution of dietary vitamin K1 to the liver to
preserve coagulation function when vitamin K1 isifing. Genetic loss of less critical VKD proteins,
dietary vitamin K inadequacy, human polymorphismsatations, and vitamin K deficiency induced by
chronic anticoagulant (warfarin/coumadin) therapy all linked to age-associated conditions: bone
fragility after estrogen loss (osteocalcin) aneidal calcification linked to cardiovascular disedsgp).



There is increased spontaneous cancer in Tgfbi enkneckouts, and knockdown of Tgfbi causes mitotic
spindle abnormalities. A triage perspective reioésrrecommendations of some experts that mucteof th
population and warfarin/coumadin patients may eoeive sufficient vitamin K for optimal function of
VKD proteins that are important to maintain longatehealth.

http://stke.sciencemag.org/cgi/content/abstradtésig; 2/88/ra53
Sci. Signal., 15 September 2009

Vol. 2, Issue 88, p. ra53

[DOI: 10.1126/scisignal.2000368]
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Tks5-Dependent, Nox-Mediated Generation of Reactiv®xygen Species Is Necessary for
Invadopodia Formation

Begoiia Diaz*, Gidon Shani*, lan Pass, Diana Ander&tanuela Quintavalle, and Sara A. Courtneidge

Tumor Microenvironment Program, Burnham Instituie Medical Research, 10901 North Torrey Pines
Road, La Jolla, CA 92037, USA.

. The order of these authors was chosen by lot.
ESSENCE OF ARTICLE

“Invadopodia are actin-rich membrane protrusionsasfcer cells that facilitate pericellular protesity

and invasive behavior. We show here that reactiygen species (ROS) generated by the NADPH
(reduced form of nicotinamide adenine dinucleoptiesphate) oxidase (Nox) system are necessary for
invadopodia formation and function.”

ARTICLE

Abstract: Invadopodia are actin-rich membrane psms of cancer cells that facilitate pericellular
proteolysis and invasive behavior. We show herertective oxygen species (ROS) generated by the
NADPH (reduced form of nicotinamide adenine dinotike phosphate) oxidase (Nox) system are
necessary for invadopodia formation and functionoékdown of the invadopodia protein Tks5 [tyrosine
kinase substrate with five Src homology 3 (SH3) dims], which is structurally related to the Nox
component p47phox, reduces total ROS abundan@nirec cells. Furthermore, Tks5 and p22phox can
associate with each other, suggesting that Tkp&risof the Nox complex. Tyrosine phosphorylatién o
Tks5 and Tks4, but not other Src substrates, iscetiby Nox inhibition. We propose that Tks5
facilitates the production of ROS necessary foagopodia formation, and that in turn ROS modulate
Tks5 tyrosine phosphorylation in a positive feeddaop.

To whom correspondence should be addressed. E-guaitneidge@burnham.org
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Aqueous Extract of Black Maca (Lepidium meyenii) ontMemory Impairment Induced by
Ovariectomy in Mice.

Rubio J, Qiong W, Liu X, Jiang Z, Dang H, Chen &lgnzales GF.

Research Center for Pharmacology & Toxicology,itat of Medicinal Plant Development, Chinese
Academy of Medical Sciences and Peking Union Mddizdlege, Beijing 100193, P.R. China.
liuxinminuae@yahoo.com.cn.

ESSENCE OF ARTICLE

" Black maca (0.5 and 2.0 g/kg) increased step-diasency when compared to OVX control mice. Black
maca decreased MDA and Ache levels in OVX mice;reag, no differences were observed in MAO
levels. Finally, black maca improved experimentahmary impairment induced by ovariectomy, due in
part, by its antioxidant and Ache inhibitory acties.”

ARTICLE

The present study aims to test two different dos@gjueous extract of black maca on learning and
memory in ovariectomized (OVX) mice and their riglatwith malonalehyde (MDA),
acetylcholinesterase (Ache) and monoamine oxidd#€)) brain levels. Female mice were divided into
five groups: (i) naive (control), (i) sham, (iIQVX mice and OVX mice treated with (iv) 0.50 g kbj(-

and (v) 2.00 g kg(-1) black maca. Mice were or&dbated with distilled water or black maca durirkg 3
days starting 7 days after surgery. Memory anchlagrwere assessed using the water Morris mazen(fro
day 23-27) and the step-down avoidance test (d&yn8 35). At the end of each treatment, mice were
sacrificed by decapitation and brains were disseatsg for MDA, Ache and MAO determinations. Black
maca (0.5 and 2.0 g/kg) increased step-down lateteyn compared to OVX control mice. Black maca
decreased MDA and Ache levels in OVX mice; whereagjifferences were observed in MAO levels.
Finally, black maca improved experimental memorpamment induced by ovariectomy, due in part, by
its antioxidant and Ache inhibitory activities.

PMID: 18955369 [PubMed - as supplied by publisher]

PMID: 18784609 [PubMed - indexed for MEDLINE]

Menopause. 2008 Nov-Dec;15(6):1157-62.
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Beneficial effects of Lepidium meyenii (Maca) on pghological symptoms and measures of sexual
dysfunction in postmenopausal women are not relateth estrogen or androgen content.

Brooks NA, Wilcox G, Walker KZ, Ashton JF, Cox MB{ojanovska L.
School of Biomedical and Health Sciences, Victbimaversity, St. Albans, Victoria, Australia.
ESSENCE OF ARTICLE

“CONCLUSIONS: Preliminary findings show that Lepidi meyenii (Maca) (3.5 g/d) reduces
psychological symptoms, including anxiety and dsgpi@n, and lowers measures of sexual dysfunction in
postmenopausal women independent of estrogeniaraardgenic activity.”

ARTICLE

OBJECTIVE: To examine the estrogenic and androgactiity of Lepidium meyenii (Maca) and its
effect on the hormonal profile and symptoms in pastopausal women. DESIGN: Fourteen
postmenopausal women completed a randomized, dblibty placebo-controlled, crossover trial. They
received 3.5 g/day of powered Maca for 6 weeksmatthing placebo for 6 weeks, in either order, over
a total of 12 weeks. At baseline and weeks 6 anblld@d samples were collected for the measurenfent o
estradiol, follicle-stimulating hormone, luteinigithormone, and sex hormone-binding globulin, ard th
women completed the Greene Climacteric Scale ®sagbe severity of menopausal symptoms. In
addition, agueous and methanolic Maca extracts tested for androgenic and estrogenic activitygisin
a yeast-based hormone-dependent reporter assalLHEESNo differences were seen in serum
concentrations of estradiol, follicle-stimulatingrmone, luteinizing hormone, and sex hormone-bigdin
globulin between baseline, Maca treatment, andepla¢P > 0.05). The Greene Climacteric Scale
revealed a significant reduction in scores in tie@as of psychological symptoms, including the salesc
for anxiety and depression and sexual dysfunctitar Maca consumption compared with both baseline
and placebo (P < 0.05). These findings did notatate with androgenic or alpha-estrogenic activity
present in the Maca as no physiologically signiftcactivity was observed in yeast-based assays
employing up to 4 mg/mL Maca extract (equivalen2®@® mg/mL Maca). CONCLUSIONS: Preliminary
findings show that Lepidium meyenii (Maca) (3.5)gfeduces psychological symptoms, including
anxiety and depression, and lowers measures ofkdysfunction in postmenopausal women
independent of estrogenic and androgenic activity.

Publication Types:

. Randomized Controlled Trial

. Research Support, N.I.H., Extramural

PMID: 18784609 [PubMed - indexed for MEDLINE]



ADDITIONAL RESEARCH ON MACA, SHOULD YOU WISH
3: Andrologia. 2008 Jun;40(3):179-85.
Related Articles, Links

Antagonistic effect of Lepidium meyenii (red macapn prostatic hyperplasia in adult mice.

Gonzales GF, Gasco M, Malheiros-Pereira A, GonzZ@kestafieda C.

Faculty of Sciences and Philosophy, Instituto destigaciones de la Altura, Universidad Peruana
Cayetano Heredia, Lima, Peru. ggr@upch.edu.pe

The plants from the Lepidium gender have demorestriat have effect on the size of the prostate.
Lepidium meyenii (Maca) is a Peruvian plant thaivgs exclusively over 4000 m above sea level. The
present study was designed to determine the affeed maca (RM) in the prostate hyperplasia induce
with testosterone enanthate (TE) in adult mices®te hyperplasia was induced by administering TE,
and then these animals (n = 6, each group) weatettevith RM or Finasteride (positive control) &
days. There was an additional group without predtgperplasia (vehicle). Mice were killed on days 7
14 and 21 after treatment with RM. Testosteroneaastradiol levels were measured on the last day of
treatment. Prostatic stroma, epithelium and acatieameasured histologically. RM reduced prostate
weight at 21 days of treatment. Weights of semieaicles, testis and epididymis were not affected b
RM treatment. The reduction in prostate size by R&$ 1.59 times. Histological analysis showed that
TE increased 2-fold the acinar area, effect pragkint the groups receiving TE + RM for 14 (P < (.05
and 21 (P < 0.05) days and the group receiving Hihasteride for 21 days (P < 0.05). TE increased
prostatic stroma area and this effect was prevdnjdceatment with RM since 7 days of treatment or
Finasteride. The reduction in prostatic stroma ageRM was 1.42 times. RM has an anti-hyperplastic
effect on the prostate of adult mice when hyperalass induced with TE acting first at prostatiostal
level.

Publication Types:

. Research Support, Non-U.S. Gov't

PMID: 18477205 [PubMed - indexed for MEDLINE]
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Hypocotyls of Lepidium meyenii (maca), a plant ofthe Peruvian highlands, prevent ultraviolet A-,
B-, and C-induced skin damage in rats.

Gonzales-Castaneda C, Gonzales GF.

Department of Biological and Physiological Sciendesculty of Sciences and Philosophy, Universidad
Peruana Cayetano Heredia, Lima, Peru.

BACKGROUND: Lepidium meyenii (maca) is a plant tigagows exclusively in the Peruvian Central
Andes, where ultraviolet radiation (UVR) is predoamt. Objective: Determine if two extracts of maca
can provide dermal protection against UVR. METHO®&: have administered two maca extracts (0.13
mg/ml), one obtained after boiling and the othethwit boiling, on the dorsal surface of male Hokirm
rats exposed to UVC radiation once a week duringrisecutive weeks. A dose-response effect of an
agueous extract of maca after a boiling processmuexposure of rats to UVA, UVB, or UVC was also
studied. A commercial sunscreen was used as avgosantrol. RESULTS: UVR caused significant
increase in skin epidermal thickness. The epidehagght in animals treated with maca was similar to
those who did not receive UVR. The aqueous exthstaca after a boiling process had better effes t
maca extract without a boiling process. A dosew@asp effect was observed with increasing doses of
agueous extract of maca after a boiling processaMatract had benzyl glucosinolates and polyplsenol
CONCLUSIONS: Maca extracts protect the skin of eggainst UV irradiations and can be suggested as
an alternative means of solar protection.

Publication Types:
. Research Support, N.I.H., Extramural

. Research Support, Non-U.S. Gov't
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Related Articles, Links

Maca (Lepidium meyenii) and yacon (Smallanthus sarhifolius) in combination with silymarin as
food supplements: in vivo safety assessment.

Valentova K, Stejskal D, Bartek J, Dvorackova SerkW, Ulrichova J, Simanek V.

Department of Medical Chemistry and Biochemistigiaeky University, Olomouc, Czech Republic.
kata.valentova@email.cz

Yacon and maca are native Andean crops with gropapularity as food supplements often in
combination with other components, e.g. silymafimere are however no published data on their ttyxici
and safety in humans. The aim of our randomizedghla-controlled 90-day study was to evaluate the
effects of yacon and maca in combination with sayim on plasma and lipoprotein lipids, serum glacos



and safety parameters in patients suffering froemtietabolic syndrome. No adverse effects were found
in volunteers using silymarin (0.8 g/day), silynmettyacon (0.8+2.4 g/day) and silymarin+maca (0.6+0.2
g/day). A moderate AST level and diastolic bloodgsure increase was found in volunteers using maca
(0.6 g/day). In conclusion, the combination silymayacon appears to be promising as a nutracedtitical
the prevention of diseases with a proatherogepapliotein profile and liver steatosis. The effdotnaca

on AST level and blood pressure must be consideteh using high doses of maca powder. This effect
could be reversed by supplementation with silymarin

Publication Types:

. Randomized Controlled Trial

. Research Support, Non-U.S. Gov't

PMID: 18054420 [PubMed - indexed for MEDLINE]

7: Plant Foods Hum Nutr. 2007 Jun;62(2):59-63.
Related Articles, Links

The influence of maca (Lepidium meyenii) on antiadant status, lipid and glucose metabolism in
rat.

Vecera R, Orolin J, Skottova N, Kazdova L, Oliy&r@, Ulrichova J, Simanek V.

Institute of Pharmacology, Medical Faculty, Palatkyiversity, Hnevotinsk& 3, 775 15, Olomouc, Czech
Republic. vecera@seznam.cz

This work focused on the effect of Maca on lipidti@xidative, and glucose parameters in hereditary
hypertriglyceridemic (HHTQ) rat. Maca (1%) was adisired to rats as a part of a high-sucrose diet
(HSD) for 2 weeks. Rosiglitazone (0.02%) was used positive control. Maca significantly decreased
the levels of VLDL (very low density lipoproteind)DL (low density lipoproteins), and total choleste
and also the level of TAG (triacylglycerols) in thiesma, VLDL, and liver. Maca, as well as
rosiglitazone, significantly improved glucose talece, as the decrease of AUC (area under the coirve)
glucose showed, and lowered levels of glucosedndl The activity of SOD (superoxide dismutase) in
the liver, the GPX (glutathione peroxidase) in Ith@od, and the level of GSH (glutathione) in liver
increased in all cases significantly. Results destrate that maca seems to be promising for a pesiti
influence on chronic human diseases (characteligedherogenous lipoprotein profile, aggravated
antioxidative status, and impaired glucose toleeprand their prevention.
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Dose-response effect of Red Maca (Lepidium meyendn benign prostatic hyperplasia induced by
testosterone enanthate.

Gasco M, Villegas L, Yucra S, Rubio J, Gonzales GF.

Department of Biological and Physiological Scienddsiversidad Peruana Cayetano Heredia, Lima,
Peru. 05931 @upch.edu.pe

The main goal of this study was to determine tlieceébf a freeze-dried aqueous extract of the eetbty

of Lepidium meyenii (Red Maca) on testosterone-getlibenign prostatic hyperplasia (BPH) in adult
rats of the Holtzman strain. Rats were treated fitbze-dried aqueous extract of Red Maca at dufses
0, 0.01, 0.05, 0.1, and 0.5 g/kg body wt. A posittontrol group received Finasteride (0.6 mg/kgybod
wt.). After treatment, the animals were sacrificald the ventral prostate was extracted, and wdighe
HPLC was used to determine the presence of glugiagas in Red Maca. The prostate weight diminished
in a dose-dependent fashion in rats treated withNR&ca. The effect of Red Maca was better than that
observed with Finasteride. Finasteride, but not Rada, reduced seminal vesicles weight. Analysis of
the HPLC indicated the presence of benzyl glucdataqGlucotropaeolin) with a content of 0.639%.
Serum testosterone levels were not affected byNReth. Moreover, serum testosterone levels were not
related to prostate or seminal vesicles weighaia treated with vehicle and Red Maca. In conchysio
Red Maca administered orally in rats seems to exemhibitory effect at a level post DHT conversio

on the BPH-induced experimentally, although a direeasure of reductase action would still be rexglir

Publication Types:
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Medicinal plants from Peru: a review of plants agotential agents against cancer.



Gonzales GF, Valerio LG Jr.

Department of Biological and Physiological Scienéesculty of Sciences and Philosophy and Instituto
de Investigaciones de la Altura, Universidad Peau@ayetano Heredia, Lima, Peru. iiad@upch.edu.pe

Natural products have played a significant roldrmg discovery and development especially for agent
against cancer and infectious disease. An anadfsisw and approved drugs for cancer by the United
States Food and Drug Administration over the peoiot981-2002 showed that 62% of these cancer
drugs were of natural origin. Natural compoundsspes highly diverse and complex molecular strusture
compared to small molecule synthetic drugs anchgdtevide highly specific biological activities &ky
derived from the rigidity and high number of chicainters. Ethnotraditional use of plant-derivediradt
products has been a major source for discoverptafpial medicinal agents. A number of native Andea
and Amazonian medicines of plant origin are useiiaaktional medicine in Peru to treat different
diseases. Of particular interest in this mini-rewire three plant materials endemic to Peru wigh th
common names of Cat's claw (Uncaria tomentosa)aMlaepidium meyenii), and Dragon's blood
(Croton lechleri) each having been scientificatlyastigated for a wide range of therapeutic uses
including as specific anti-cancer agents as orllyimkiscovered from the long history of traditionsdage
and anecdotal information by local population g®upSouth America. Against this background, we
present an evidence-based analysis of the chemistdpgical properties, and anti-tumor activitfes
these three plant materials. In addition, thiseemvill discuss areas requiring future study arel th
inherent limitations in their experimental use ag-aancer agents.
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Inhibitory effect of a defensin gene from the Andea crop maca (Lepidium meyenii) against
Phytophthora infestans.

Solis J, Medrano G, Ghislain M.
International Potato Center, Applied Biotechnolagyoratory, P.O. Box 1558, Lima 12, Peru.

In this study, we report the isolation of a defargene, Im-def, isolated from the Andean crop 'maca
(Lepidium meyenii) with activity against the patleogPhytophthora infestans responsible of late bligh
disease of the potato and tomato crops. The Ingeleé has been isolated by polymerase chain reaction
(PCR) using degenerate primers corresponding teezwad regions of 13 plant defensin genes of the
Brassicaceae family assuming that defensin gerelsiginly conserved among cruciferous species. The
Im-def gene belongs to a small multigene familablieast 10 members possibly including pseudogenes



as assessed by genomic hybridization and nuclestigeence analyses. The deduced mature Lm-Def
peptide is 51 amino acids in length and has 74-8d8tience identity with other plant defensins of the
Brassicaceae family. The Lm-Def peptide was produwesea fusion protein using the pET-44a expression
vector and purified using an immobilized metal &finity chromatography. The recombinant protein
(NusA:Lm-Def) exhibited in vitro activity against ixfestans. The NusA:Lm-Def protein caused growth
inhibition and hyphal damage at concentration meatgr than 0.4 microM. In contrast, the NusA grote
alone expressed and purified similarly did not slamy activity against P. infestans. Therefore,ghes
results indicate that the Im-def gene isolated froata belong to the plant defensin family with\atti
against P. infestans. Its expression in potata, tesnsgene, might help to control the late blijsease
caused by P. infestans with the advantage of b&iptant origin.
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Effect of three different cultivars of Lepidium meyenii (Maca) on learning and depression in
ovariectomized mice.

Rubio J, Caldas M, Davila S, Gasco M, Gonzales GF.

Department of Biological and Physiological Sciendesculty of Sciences and Philosophy and Instituto
de Investigaciones de la Altura, Universidad Peau@ayetano Heredia, Lima, Peru. 09008@upch.edu.pe

BACKGROUND: Lepidium meyenii Walp. (Brassicaced@)pwn as Maca, is a Peruvian hypocotyl
growing exclusively between 4000 and 4500 m alétudthe central Peruvian Andes, particularly in
Junin plateau and is used traditionally to enhdexdity. Maca is a cultivated plant and different
cultivars are described according to the colohefhltypocotyls. METHODS: The study aimed to
elucidate the effect of Yellow, Red and Black Macacognitive function and depression in
ovariectomized (OVX) mice. In all experiments OVXcamwere treated during 21 days and divided in
four groups: control group, Yellow Maca, Red Maod 8lack Maca. Latent learning was assessed using
the water finding task and the antidepressantiactiv the three varieties of Maca was evaluatadais

the forced swimming test. Animals were sacrificetha end of each treatment and the uterus were
excised and weighed. RESULTS: Black Maca was thietyethat showed the best response in the water
finding task, particularly in the trained mice. Tiheee varieties were effective to reduce findiatghcy

in non trained and trained mice (P < 0.05). Infdree swimming test, all varieties assessed redtioed
time of immobility and increased uterine weighORX mice. CONCLUSION: Black Maca appeared to



have more beneficial effects on latent learnin@WiX mice; meanwhile, all varieties of Maca showed
antidepressant activity.
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Effect of ethanol extract of Lepidium meyenii Walp on osteoporosis in ovariectomized rat.
Zhang Y, Yu L, Ao M, Jin W.
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PR China.

Maca (Lepidium meyenii Walp.) is a cruciferous plxom the Andes of Peru. The root of Maca is
traditionally employed for its supposed propertreaphrodisiacs and improving fertility, it alsoshiaeen
widely used to help alleviate the symptoms of menuse. The purpose of this study was to evaluate the
effect of ethanol extract of Maca on postmenopaosi@oporosis in ovariectomized rats. Female
Sprague-Dawley rats were divided into four grouisam-operated and ovariectomized groups were fed
with equivolume of distilled water, and the remagnovariectomized groups were orally administrated
with ethanol extract of Maca at 0.096 and 0.24 gokd?8 weeks. The findings derived from the bagis
bone mineral density, biomechanical, biochemicdl lsistopathological parameters indicated that highe
dose of ethanol extract of Maca was effective enghevention of estrogen deficient bone loss.
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Toxicological aspects of the South American herbsats claw (Uncaria tomentosa) and Maca
(Lepidium meyenii) : a critical synopsis.
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Recent exceptional growth in human exposure torabuoducts known to originate from traditional
medicine has lead to a resurgence of scientifer@st in their biological effects. As a strategy fo
improvement of the assessment of their pharmaambgind toxicological profile, scientific evidence-
based approaches are being employed to appropréatgluate composition, quality, potential meditina
activity and safety of these natural products. g$inis approach, we comprehensively reviewed exjsti
scientific evidence for known composition, meditinses (past and present), and documented biologica
effects with emphasis on clinical pharmacology edcology of two commonly used medicinal plants
from South America with substantial human expo$uma historical and current global use: Uncaria
tomentosa (common hame: cat's claw, and Spanishdeijato), and Lepidium meyenii (common name:
maca). Despite the geographic sourcing from remeg®ns of the tropical Amazon and high altitude
Andean mountains, cat's claw and maca are wideliyadole commercially in industrialised countries.
Analytical characterisations of their active cotgnts have identified a variety of classes of coumals

of toxicological, pharmacological and even nutnabinterest including oxindole and indole alkakid
flavonoids, glucosinolates, sterols, polyunsaturéiéty acids, carbolines and other compounds.The
oxindole alkaloids from the root bark of cat's clame thought to invoke its most widely sought-after
medicinal effects as a herbal remedy against inflation. We find the scientific evidence supportihig
claim is not conclusive and although there exidtase of information addressing this medicinal uss,
limited in scope with some evidence accumulateohfio vitro studies towards understanding possible
mechanisms of action by specific oxindole alkaldltt®ugh inhibition of nuclear factor (NF)-kappaB
activation. Although controlled clinical studiesvieademonstrated reduction in pain associated vaitls ¢
claw intake in patients with various chronic inflavatory disorders, there is insufficient clinicatala
overall to draw a firm conclusion for its anti-iafhmatory effects. An important observation was that
experimental results were often dependent upondhg&e of the preparation used. It appears that the
presence of unknown substances has an importaninrthe overall effects of cat's claw extractaris
important factor for consideration. The availabinagal toxicological studies did not indicate severe
toxicity from oral intake of cat's claw preparatsdout rather were suggestive of a low potentiabfarte
and subacute oral toxicity, and a lack of evidelogemonstrate genotoxic potential and mutagenic
activity.Maca is a clear example of a herb withstahtial medicinal use in traditional herbal meukcby
indigenous cultures in South America since the fesorded knowledge of it in the seventeenth ggntu
The hypocotyls of maca are the edible part of taatpused for nutritional and proposed fertility-
enhancing properties. Maca has been describedsteps many other medicinal properties in traditiona
herbal medicine but only a few of them have beel stedied scientifically. Published clinical stediof
maca seem to be related to its property as a nutf@ male fertility and for energy. There are
inadequate data regarding the precise mechaniswtioh of maca. Some studies suggest that secondary



metabolites found in maca extracts are importanstituients responsible for its physiological ef§ect
Maca has been reported in the scientific literatareave a low degree of acute oral toxicity innaetis
and low cellular toxicity in vitro.An important fiding unveiled by this review is the importance of
standardisation in quality and additional basic @itcal research to scientifically validate and
understand composition, biological activity, safend risk. Development of a comprehensive
pharmacological and toxicological profile througttical evaluation of existing and future experirtan
data, especially carefully conducted clinical sésdivould facilitate the scientific evidence-based
approach to understanding potential biological@§®f these major traditionally based herbalsiiment
global use.
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Red maca (Lepidium meyenii) reduced prostate siza rats.
Gonzales GF, Miranda S, Nieto J, Fernandez G, Y8cfubio J, Yi P, Gasco M.

Department of Biological and Physiological Sciendesculty of Sciences and Philosophy, Universidad
Peruana Cayetano Heredia, Lima, Peru. iiad@upcipedu

BACKGROUND: Epidemiological studies have found thahsumption of cruciferous vegetables is
associated with a reduced risk of prostate carides.effect seems to be due to aromatic glucosieola
content. Glucosinolates are known for have botipeaiiferative and proapoptotic actions.Maca is a
cruciferous cultivated in the highlands of Perue Hibsolute content of glucosinolates in Maca hypigo
is relatively higher than that reported in otheroiferous crops. Therefore, Maca may have proagigpto
and anti-proliferative effects in the prostate. MEJDS: Male rats treated with or without aqueous
extracts of three ecotypes of Maca (Yellow, Blank &ed) were analyzed to determine the effect on
ventral prostate weight, epithelial height and dustinal area. Effects on serum testosterone (@) an
estradiol (E2) levels were also assessed. Begluegffect of Red Maca on prostate was analyzedtin
treated with testosterone enanthate (TE). RESUIRES: Maca but neither Yellow nor Black Maca
reduced significantly ventral prostate size in.r&srum T or E2 levels were not affected by anthef
ecotypes of Maca assessed. Red Maca also prevéstpdostate weight increase induced by TE
treatment. Red Maca administered for 42 days retluertral prostatic epithelial height. TE increased
ventral prostatic epithelial height and duct lunhix@a. These increases by TE were reduced after
treatment with Red Maca for 42 days. Histology ymies in rats treated with Red Maca plus TE were
similar to controls. Phytochemical screening shotirad agueous extract of Red Maca has alkaloids,



steroids, tannins, saponins, and cardiotonic gligess The IR spectra of the three ecotypes of Ntaca
3800-650 cm (-1) region had 7 peaks representiiogational chemical groups. Highest peak values
were observed for Red Maca, intermediate value¥&low Maca and low values for Black Maca. These
functional groups correspond among others to begimglosinolate. CONCLUSIONS: Red Maca, a
cruciferous plant from the highland of Peru, redueentral prostate size in normal and TE treatésl ra
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Smallanthus sonchifolius and Lepidium meyenii - prepective Andean crops for the prevention of
chronic diseases.

Valentova K, Ulrichova J.

Institute of Medical Chemistry and Biochemistrychly of Medicine, Palacky University, Hnevotinska
3, 775 15 Olomouc, Czech Republic.

Smallanthus sonchifolius (yacon) and Lepidium méygmaca) were the traditional crops of the oridina
population of Peru where they are also still usefdik medicine. These plants are little known urépe
and Northern America although at least yacon cagulierated in the climatic conditions of these
regions. This article deals with the botany andddmaposition, the structure of main constituents,
biological activity of these plants and the cultiva of yacon in the Czech Republic. The poterdfal
yacon tubers to treat hyperglycemia, kidney proklamd for skin rejuvenation and the
antihyperglycemic and cytoprotective activity &f ikaves seems to be related mostly to its oligtdiru
and phenolic content, respectively. Maca alkalaitioids, glucosinolates, isothicyanates and
macamides are probably responsible for its aptitadet as a fertility enhancer, aphrodisiac, aoiggm,
immunostimulant, anabolic and to influence hormdreénce. Yacon and maca are already on the
European market as prospective functional foodsdaetdry supplements, mainly for use in certaik ris
groups of the population, e.g. seniors, diabepiostmenopausal women etc.
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Imidazole alkaloids from Lepidium meyenii.

Cui B, Zheng BL, He K, Zheng QY.
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Two new imidazole alkaloids (lepidiline A and lefiice B) have been isolated from a root extract of
Lepidium meyenii with the common name Maca andtified as 1,3-dibenzyl-4,5-dimethylimidazolium
chloride (1) and 1,3-dibenzyl-2,4,5-trimethylimidéimm chloride (2), respectively. The structures of
these two new compounds were determined by speop@smethods, as well as single-crystal X-ray
diffraction performed on compound 1.
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Investigation of the tuber constituents of maca (Leidium meyenii Walp.).
Piacente S, Carbone V, Plaza A, Zampelli A, Pizza C
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Lepidium meyenii, known in South America as maces teceived attention worldwide as a powerful
energizer that improves physical and mental comustiand increases fertility. Because of these tepor
we investigated the secondary metabolites of thertaf maca. The methanol extract of the tuber afan
contained, in addition to free sugars and amindsad¢he following: uridine, malic acid and its beylz
derivative, and the glucosinolates, glucotropaeatfid m-methoxyglucotropaeolin. Because
glucosinolates and their derived products haveivedéncreasing attention due to their biological
activities, the occurrence of glucosinolate degtiadgproducts in the hexane extract was also
investigated, and benzylisothiocyanate and its rthme derivative were isolated. The two
glucosinolates were semiquantified by HPLC, andzpksothiocyanate was semiquantified by GC/MS.
The methanol extract of maca tuber also contaihBq3S)-1-methyltetrahydro-beta-carboline-3-
carboxylic acid, a molecule which is reported ter¢xnany activities on the central nervous system.
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The essential oil profile of maca (Lepidium meygobtained from Lima, Peru, was examined. Steam
distillates of the aerial parts of L. meyenii wemntinuously extracted with pentane and the pentane
extracts analyzed by GC/MS. Retention indices aadsnspectral data were used to identify 53 oil
components. Phenyl acetonitrile (85.9%), benzaldel{$.1%), and 3-methoxyphenylacetonitrile (2.1%)
were the major components of the steam distilleédraie oil of L. meyenii was tested for phytotoxic,
cyanobactericidal, and antitermite activity. Thieveas selectively toxic towards the cyanobacterium
Oscillatoria perornata compared to the green a@g@n@strum capricornutum, with complete growth
inhibition at 100 microg/ml. Mortality of the Forman subterranean termite, Coptotermes formosanus,
was numerically, but not significantly, higher wheegld on filter paper treated with maca oil. At 1%
(w/w), maca oil also appeared to act as a feedatgrrent to termites. Several minor componenth®f t
essential oil of maca including 3-methoxyphenylanétile and benzylthiocyanate were significantly
active against the Formosan termite. This is & feport on the essential oil composition of leyenii.
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Constituents of Lepidium meyenii ‘'maca’.
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National Center for Natural Products Research, &ebdnstitute of Pharmaceutical Sciences, Schiool o
Pharmacy, University of Mississippi, University 88677, USA. milias@sunset.backbone.olemiss.edu

The tubers of Lepidium meyenii contain the benadaderivative of 1,2-dihydro-N-hydroxypyridine,
named macaridine, together with the benzylatednailkes (macamides), N-benzyl-5-oxo-6E,8E-
octadecadienamide and N-benzylhexadecanamide,lbasxbe acyclic keto acid, 5-oxo-6E,8E-
octadecadienoic acid. The structure elucidatiothefisolated compounds was based primarily on D an
2D NMR spectroscopic analyses, including 1H-1H CO8Y-13C HMQC, 1H-13C HMBC and 1H-1H
NOESY experiments, as well as from 1H-15N NMR HM8&relations for macaridine and N-
benzylhexadecanamide.
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Nutritional evaluation of Lepidium meyenii (MACA) i n albino mice and their descendants
Canales M, Aguilar J, Prada A, Marcelo A, HuamarC@rbajal L.
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The Maca (Lepidium meyenii) is a Peruvian hypocttglt grows exclusively between the 3700 and 4500
masl at the Peruvian Andes. Traditionally it isiktited nutritional, energizing, fertilizing propies

among others. With the purpose of evaluate sciealiiy the nutritional property of Maca, we carriedt

a controlled study in two generations of albino &wmnice (parents and breeding). The parents were
aleatorily assigned to one of three nutritionalesitiies. The food of each group was prepared based o
powder from a commercial balanced food (CBF) ofch80% was replaced by raw or cooked Maca
according to the corresponding group or pure CBRéncontrol group. The groups were this way: 1)
Raw Maca Group; 2) Cooked Maca Group; and, 3) @b@roup. The results showed that the curves of
growth were similar and adequate for the three ggoblowever, the cooked Maca group showed the best
curve. These data were better observable in trendegeneration of animals, with significant statest
difference (p < 0.05). The CBF group had a bettewth than raw Maca group. No signs of malnutrition
nor overweight were observed in none of the grolips.serum values of total proteins and albumirewer
statistically superior for the mice group eatingked Maca than that of the raw Maca and CBF groups.
This study demonstrates, in a scientifical evatumtone of the traditionally attributed propertidésviaca,

the nutritional capability.
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