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Attorney Docket No. 63470-164 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE TRADEMARK TRIAL AND APPEAL BOARD 

Jake Wood, Individually, and as the 

owner of JW Holdings LLC, 

Opposer, 

vs. 

Invite Health, Inc., 

Applicant. 

)

)

)

)

)

)

)

)

)

)

)

Opposition No. 

_______________________ 

Serial No. 88/820,239 

Mark: FLEX HX 

NOTICE OF OPPOSITION 

Jake Wood, a United States Citizen, individually, and as the owner of JW Holdings LLC, 

a Nevada Limited Liability Company (hereinafter “Opposer”), believes he will be damaged by 

registration of Application Serial No. 88/820,239 (“the Application”) filed March 4, 2020 and 

published December 8, 2020 in the name of Invite Health, Inc., for the mark “FLEX HX”, and 

pursuant to 15 U.S.C. § 1063(a) and having been previously granted an extension of time to 

oppose, hereby opposes the same and requests that registration of the Application be refused. 

As grounds for opposition, Opposer alleges as follows: 

1. Opposer and his predecessors in interest have, continuously since at least the early 

1980s, used in commerce the trademark FLEX and FLEX-formative trademarks (referred to 

hereinafter, collectively, as the “FLEX Marks”) to identify a famous, internationally distributed 
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print magazine devoted to the fields of exercise, health, fitness, nutrition, and bodybuilding.  

Opposer and his predecessors in interest have further provided online versions of FLEX magazines 

and related publications under the FLEX Marks to the public for more than two decades. 

2. Opposer is the owner of all right, title, and interest in and the FLEX Marks. 

3. Opposer and his predecessors in interest have widely and extensively used the 

FLEX Marks in connection with magazines and online publications dedicated to exercise, health, 

fitness, nutrition, and bodybuilding since long prior to the filing date of the Applicant’s application. 

4. Opposer owns the valid and subsisting United States Trademark Registration 

Number 1,340,659 (“the ‘659 Registration”) for the FLEX trademark registered June, 11, 1985 in 

connection with “Monthly magazine relating to exercise and fitness” in International Class 16.  

The ‘659 Registration claims a first use in commerce date of February 15, 1983.  Exhibit A is a 

copy of the registration certificate for the ‘659 Registration for the FLEX trademark. 

5. Opposer owns the valid and subsisting United States Trademark Registration 

Number 2,186,743 (“the ‘743 Registration”) for the FLEX trademark registered September 1, 1998 

in connection with “Computer services, namely, providing on-line magazines in the field of health 

and fitness; and providing information in the field of health and fitness via a global communication 

information network site” in International Class 42.  The ‘743 Registration claims a first use in 

commerce date of April 1997.  Exhibit B is a copy of the registration certificate for the ‘743 

Registration for the FLEX trademark. 

6. Both the ‘659 Registration and the ‘743 Registration have become incontestable 

within the meaning of Section 15 of the Lanham Act, 15 U.S.C. § 1065.  Therefore, these 

registrations constitute prima facie evidence of the validity of the marks and registrations, and of 
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Opposer’s ownership of the exclusive right to use the marks in connection with the goods set forth 

in the registrations.  

7. Since at least as early as 1983, Opposer and his predecessors in interest have used 

an international family of trademarks and trade names comprising or including the word “Flex” in 

connection with print magazines and publications in the field of exercise, health, fitness, nutrition, 

and bodybuilding (the “FLEX Marks”).  Exhibit C consists of examples of Opposer’s FLEX Marks 

on print publications. 

8. Since as early as the 1990s, Opposer and his predecessors in interest have used an 

international family of trademarks and trade names comprising or including the word “Flex” in 

connection with online articles, blogs, publications and various digital content in the field of 

exercise, health, fitness, nutrition, and bodybuilding, examples of which are displayed in Exhibit 

D. 

9. Since at least as early as 1997, and his predecessors in interest have used the FLEX 

Marks in connection with exercise, health, fitness, nutrition, and bodybuilding magazines online 

via Opposer’s website.  Exhibit E features current articles available on Opposer’s website. 

10. Opposer and his predecessors in interest have extensively and globally promoted 

the FLEX Marks and their associated goods and services to the public through various channels of 

trade for more than 37 years. 

11. Opposer owns a global portfolio of valid registrations for the FLEX Marks, 

including FLEX in Argentina (Registration Numbers 2792315 and 2731309), Australia 

(Registration No. 792055), Austria (Registration No. 174377), Benelux (Registration No. 698930), 

Canada (Registration No. TMA283742), Czech Republic (Registration No. 223102), France 

(Registration No. 98727683), Germany (Registration No. 1094282), Greece (Registration No. 
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102829), Hong Kong (Registration No. 199813138), Hungary (Registration No. 158629), Ireland 

(Registration No. 209899), Italy (Registration No. 0000816092), Poland (Registration No. 

R.132212), Portugal (Registration No. 334790), Romania (Registration No. 047906), Russian 

Federation (Registration No. 204044), Slovakia (Registration No. 191412), Switzerland 

(Registration No. 453540), Taiwan (Registration No. 00872046), Turkey (Registration No. 

201347186), Ukraine (Registration No. 24787), United Kingdom (Registration No. 1245417), as 

well as FLEX WEIDER in Mexico (Registration Numbers 1625282, 1625283 & 1625284), JOE 

WEIDER'S FLEX in India (Registration No. 3281952), and JOE WEIDER FLEX 

MEGAFITNESS in Spain (Registration No. M1977498). 

12. Applicant, Invite Health, Inc. (“Applicant”), filed the Application on March 4, 2020 

to register the subject Intent-to-Use United States Trademark Application Serial Number 

88/820,239 (i.e. FLEX HX) as a trademark for “Dietary supplements; Nutritional supplements”. 

COUNT I 

LIKELIHOOD OF CONFUSION

15 U.S.C. § 1052(d) 

13. Paragraphs 1 - 12 are hereby incorporated by reference. 

14. The FLEX Marks embody substantial goodwill across the United States, and 

internationally. 

15. The FLEX Marks are recognized and relied on by consumers to identify Opposer 

as the source of the goods and services promoted under the FLEX Marks and to distinguish them 

from the goods and services of others. 

16. By virtue of Opposer’s and his predecessors’ widespread and continuous use and 

promotion of the FLEX Marks to identify Opposer’s goods and services and Opposer as the source 
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of the goods and services, Opposer owns valid and subsisting federal statutory and common law 

rights to the FLEX Marks. 

17. Opposer has both priority of use and registration over Applicant for Applicant’s 

Application, and thus Opposer’s rights in the FLEX Marks precede any rights Applicant may have 

in the subject mark of Applicant’s Trademark Application. 

18. Applicant’s Application contains the same characters as Opposer’s ‘659 and ‘743 

Registrations, the only difference being the unsubstantial addition of the letters “HX.” 

19. Applicant’s virtually identical FLEX HX application so resembles Opposer’s 

FLEX Marks in sight, sound, meaning, and commercial impression as to be likely to cause 

confusion or mistake in the minds of the public, deceive, or lead the public and prospective 

purchasers into believing Applicant’s goods are those of Opposer or are endorsed or sponsored by, 

or otherwise affiliated or connected with Opposer, or that Opposer’s goods and services are 

associated with Applicant, all to the damage injury to the purchasing public and Opposer. 

20. The goods claimed in Applicant’s Application are closely related to the goods and 

services claimed in Opposer’s FLEX Marks because dietary supplements and vitamins are 

commonly and logically associated with exercise and fitness nutrition. 

21. Opposer’s goods and services frequently include content related to, reviews of, and 

articles about nutritional and dietary supplements, as clearly demonstrated in Exhibits C - E.  A 

keyword search of Opposer’s website for “supplements” returned 1,649 articles and publications, 

as demonstrated in Exhibit F. 

22. Applicant’s Application does not limit the channels of trade in which its goods are 

offered, therefore, it is presumed that Applicant’s goods travel in the same channels of trade as 

Opposer’s goods and services.  
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23. Applicant’s Application does not limit the pool of consumers to which its goods are 

offered; therefore, it is presumed that Applicant’s goods are marketed to all consumers normal for 

dietary and nutritional supplements.   

24. Use of Applicant’s mark is likely to falsely suggest a relationship between 

Applicant’s goods and services and Opposer, allowing Applicant to benefit from the goodwill 

associated with Opposer’s FLEX Marks. 

25. The use and application by Applicant of Applicant’s FLEX HX mark is without 

Opposer’s consent and is likely to cause confusion in the minds of consumers as to the source, 

affiliation, endorsement, and/or association between Applicant, Opposer, and their respective 

goods and services.  Such use may cause a significant level of misplaced purchases of Applicant’s 

goods by consumers who would be misled by the use of Applicant’s mark into believing that 

Opposer is the source of, or associated with, Applicant’s goods and services. 

26. Registration of Applicant’s applied-for mark will likely cause injury to Opposer’ 

reputation and will injure and impair Opposer’ rights in the FLEX Marks by causing confusion, 

mistake, and/or deception as to the respective rights of the parties and as to the source or 

sponsorship of goods and services. 

27. Applicant’s FLEX HX mark substantially incorporates Opposer’s FLEX Marks.  

The respective goods and services of Opposer and Applicant are extremely highly related and are 

presumed to travel in the same channels of trade to the same consumers.   

28. Given Opposer’s and his predecessors in interests’ prior use and common law 

rights, Applicant’s FLEX HX mark, when used in connection with the goods identified in 

Application Number 88/820,239, is likely to cause confusion and mistake as to the source, 
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sponsorship, affiliation, endorsement, and/or association between Applicant, Opposer, and their 

respective goods and services under Section 2(d) of the Trademark Act. 

29. The use and application by Applicant of Applicant’s FLEX HX mark is without 

Opposer’s consent and Opposer will be damaged by Applicant’s use of the FLEX HX mark, and 

issuance of the registration sought by application would give color of exclusive statutory rights to 

Applicant in violation and derogation of the prior and superior rights of Opposer. 

30. Registration of Applicant’s FLEX HX mark is inconsistent with Opposer’s rights 

under the ‘659 Registration and the ‘743 Registration, and would provide Applicant with rights 

that interfere with Opposer’s rights in the FLEX Marks and the ‘659 Registration and the ‘743 

Registration. 

31. Opposer has the right to continue using the FLEX Marks in connection with 

Opposer’s goods and services without interference by Applicant and without a likelihood of 

consumer confusion, mistake, or deception. 

32. Accordingly, registration of Applications proposed FLEX HX mark is barred by 

the provisions of 15 U.S.C. § 1052(d) on the grounds that Applicant’s mark so resembles 

Opposer’s FLEX Marks as to cause confusion, mistake and/or deception, all to the damage of 

Opposer. 

33. In view of the foregoing, Opposer believes that Applicant is not entitled to federal 

registration of FLEX HX, pursuant to Section 2(d) of the Trademark Act, 15 U.S.C. § 1052(d). 
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COUNT II 

DILUTION

15 U.S.C. § 1125(c) 

34. Opposer repeats and re-alleges each and every allegation set forth in paragraphs 1- 

33 as though fully set forth herein. 

35. Opposer and his predecessors in interest have invested substantial time, effort, and 

resources for nearly forty years to extensively advertise and promote FLEX Marks and the goods 

and services provided under the FLEX Marks.   

36. For many years, and long prior to Applicant’s filing of Application Serial No. 

88/820,239, Opposer and his predecessors in interest have offered exercise, health, fitness, 

bodybuilding, diet and nutrition information, advice, articles, and reviews specific to dietary and 

nutritional supplements under the FLEX Marks. 

37. For many years, and long prior to Applicant’s filing of Application Serial No. 

88/820,239, Opposer and his predecessors in interest have offered exercise, health, fitness, 

bodybuilding, dietary and nutritional supplement information and advice under the FLEX Marks 

at numerous public and bodybuilding events and at fitness events sponsored by FLEX magazines. 

38. Opposer and his predecessors in interest have a history of longstanding and 

extensive use of the FLEX Marks throughout the United States and in at least 27 foreign countries 

demonstrate the geographic reach of advertising and publicity of the mark.  Exhibit G consists of 

samples of Opposer’s FLEX marks in use domestically and abroad. 

39. Since long prior to Applicant’s Application date, Opposer, his predecessors, 

affiliates and their respective affiliated and related entities, licensees and/or sponsors have 

promoted and advertised the sale and/or distribution of goods and services bearing or offered in 
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connection with Opposer’s Marks and have sold or distributed such goods and rendered such 

services in interstate and international commerce. 

40. Opposer’s FLEX Marks have acquired a highly favorable reputation among 

members of the purchasing public, and have become valuable symbols of Opposer’s goodwill. 

41. By virtue of the high degree of consumer recognition and acquired distinctiveness 

of the FLEX Marks, the long duration and extensive use of the FLEX Marks in connection with 

the goods and services in the fields of exercise, health, fitness, bodybuilding, diet and nutrition, 

the longevity and extensive advertising and promotion of the FLEX Marks, and the expansive 

trading area in which the FLEX Marks have been used, the FLEX Marks have become well-known 

and famous as distinctive indicators of the origin of Opposer’s goods and services, and were 

famous long before the filing date of Applicant’s FLEX HX Application. 

42. Opposer has developed considerable valuable goodwill in the FLEX Marks, which 

have become famous within the meaning of 15 U.S.C. § 1125(c). 

43. Any use by Applicant of the FLEX HX mark for the goods set forth in Application 

Serial No. 88/820,239 will occur long after Opposer’s FLEX Marks became famous. 

44. On information and belief, Applicant knew or had reason to know of Opposer’s 

prior rights in the FLEX Marks prior to filing the Application, and that use of the goods set forth 

in Application Serial No. 88/820,239 in connection with the virtually identical FLEX HX mark 

would cause dilution of Opposer’s prior and superior marks. 

45. The use and registration by Applicant of the FLEX HX mark for the goods set forth 

in Application Serial No. 88/820,239 is therefore likely to diminish, blur, and cause dilution of the 

distinctive quality of Opposer’s FLEX Marks to the great detriment of Opposer’s marks. 
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46. Use of Applicant’s mark will significantly damage Opposer and will cause Opposer 

to lose control of the good and valuable reputation represented by and derived from the goodwill 

imbued in Opposer’s marks. 

47. Use of Applicant’s opposed mark may cause dilution by tarnishment and impair the 

ability of the FLEX Marks to carry an association of quality and safety should issues arise with 

Applicant’s goods. 

48. Based on the foregoing, the grant of a registration for Applicant’s mark should be 

denied based on a likelihood of dilution of the distinctive quality of Opposer’s famous FLEX 

Marks, in violation of Section 43(c) of the Lanham Act, 15 U.S.C. § 1125(c). 

WHEREFORE, Opposer requests that this Opposition be sustained, that Application Serial 

Number 88/820,239 be rejected, and that the mark therein sought be refused registration. 

Respectfully Submitted this 5th day of February, 2021. 

  /Daniel R. Pote/ 

Daniel R. Pote 

dpote@jsslaw.com

Jimmie W. Pursell 

jpursell@jsslaw.com 

Lauren R. Smith 

lsmith@jsslaw.com 

JENNINGS, STROUSS & SALMON, PLC 

One E. Washington, Suite 1900 

Phoenix, Arizona  85004 

Tel. (602) 262-5824 

Fax:   (602) 495-2630 

Email: trademarks@jsslaw.com

Attorneys for Opposer 
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CERTIFICATE OF FILING 

I, Daniel R. Pote, hereby certify that a true and complete copy of the foregoing NOTICE 

OF OPPOSITION was electronically filed in the United States Patent and Trademark Office 

through the Electronic System for Trademark Trials and Appeals on this 5th day of February, 2021.  

  /Daniel R. Pote/ 

   Daniel R. Pote 
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Supplementation

Encyclopedia Of Supplements: A-F
Jim Stoppani PhD, FLEX

September 24, 2018 - ® 20 min read

The supplement market is packed with tough—to—pronounce ingredients in pills, powders, softgels and caps galore. Read this encylopedia; you won‘t be confused
any more!

With all the supplements on the market today, it's hard to figure out what each one does, how much to take, when to —take it, and so on. Which ones will pack on size? Which ones will help you get ripped the fastest? With so many

questions, wouldn‘t it be great if you could go to one place that had all the answers to your supplement needs? Such a ***** “19”)” recommended

place doesn‘t exist, you say? It didn‘t-until now! on a dad" basis.

 FLEX feels your pain and has put together a list of every worthwhile supplement you‘re likely to encounter on your next
trip to the store. Each is rated for effectiveness and broken down into categories with listed benefits. Plus, we tell you

just how much to take and the best times of day (or night) to take them so that all of your hard work in the gym doesn‘t
go to waste. If you were confused about supplements before, you won't be after you read this. So here‘s Part 1 ofthe
FLEX Supplement Encyclopedia: A to F.

*** Effectiveness may be
based on individual

 bury uilders

NOTE: One-star supplements are not
Included, as they may not be as
beneficial or as essential as higherrated
supplements.

 

Adenosine Triphosphate (ATP)

RATING: *‘k‘k‘kfi

CATEGORIES: Mass Builder, Strength, Fat Loss
BENEFITS: Adenosine triphosphate is a nucleic acid and major energy source for every cell in the body. But taking the supplemental form does not increase the
amount of ATP within cells. It boosts blood levels of ATP, which increases blood flow to exercising muscles. ATP also reduces fat storage and burns more already-
stored fat. One study reported that subjects taking ATP for 14 days increased their 1-rep max and the number of reps they could complete with a weight to failure.
DOSAGE2125—250mg twice daily on an empty stomach.

Agmatine
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RATING: *‘k‘k‘kfi

CATEGORIES: Mass Builder, Strength, Energy Production, Health

BENEFITS: This by-product of the breakdown ofthe amino acid arginine boosts nitric oxide (NO) levels and the release ofinsulin (an anabolic hormone that
increases muscle growth and dilates blood vessels to further boost blood flow). Agmatine can increase training intensity and strength for stronger muscle
contractions while blunting pain to help you do more reps. It can even help boost the anabolic hormones testosterone and growth hormone (GH) and provides an
antioxidant benefit for recovery.
DOSAGE: 500-1,000mg 30-60 minutes before workouts.

Alpha-Gcherylphosphorylcholine (ALPHA-GPC)

RATING: *‘k‘ki‘nfi'

CATEGORIES: Mass Builder, Mental Acuity, Health
BENEFITS: Derived from soy lecithin and a good source of choline, Alpha—GPC increases GH production by inhibiting a brain chemical that normally blocks it. One
study reported that a single dose increased bench-press strength by 15%. It can enhance mental function by increasing acetylcholine production.
DOSAGE: 250-500mg one hour before workouts and before bed.

Alpha-Lipoic Acid (ALA)

RATING: *‘k‘kfirfi

CATEGORIES: Fat Loss, Health, Mass Builder

BENEFITS: A powerful antioxidant that also improves muscle glucose and creatine uptake when it‘s consumed with simple
carbs like dextrose. ALA is included in some fat-loss products because it reduces the amount of insulin released when carbs
are eaten, which increases fat burning and reduces hunger.
DOSAGE: For increased creatine uptake: 500—600mg with 2—5g of creatine; fat loss and antioxidant protection: 100—300mg
two to three times per day.

 
Arginine

RATING: *‘k‘k‘ki‘r

CATEGORIES: Mass Builder, Strength
BENEFITS: This amino acid enhances NO production, which improves blood flow to exercising muscles and delivers nutrients, hormones, and oxygen to aid in
recovery. Arginine also boosts GH levels. Research shows significant strength improvements in men taking arginine products.
DOSAGE: 3-5g of arginine or NO products three times per day, with one close 30-40 minutes before exercise.

Ashwagandha

RATING: *ahhk‘zk

CATEGORIES: Mass Builder, Health

BENEFITS: This herb, known scientifically as Withania somnifera, is a powerful antioxidant that helps to suppress free—radical production. In some studies,

ashwagandha has increased testosterone levels by up to 40%.
DOSAGE: 1,500—2,000mg three times per day with food, with one dose 30-60 minutes before workouts.

Astaxanthin

RATING: *iziziki‘r

CATEGORIES: Health, Energy Production, Fat Loss
BENEFITS: This carotenoid is a potent antioxidant that improves immune function, aids cardiovascular health, and protects the eyes from cataracts and macular
degeneration. Research also shows that astaxanthin can increase endurance by up to 150%, thanks to its fat burning abilities.
DOSAGE: 4-6mg with meals once or twice per day, with one dose taken with your pre—workout shake.

Avena Sativa

RATING: *‘k‘kiki‘r
CATEGORY: Mass Builder

BENEFITS: Avena sativa (the scientific name for oats) contains the active ingredient avenocosides, which are a type of plant saponin similar to the furostanolic
saponins in Tribulus. They increase the amount of luteinizing hormone (LH) released from the pituitary gland, which influences the testicles to produce more
testosterone. Evidence suggests that the avenocosides free up testosterone from its carrier protein, sex—hormonebinding globulin (SHBG), making more of it
available to enter muscle cells to stimulate growth and boost strength gains.
DOSAGE: 100-300mg ofa 10:1 Avena sativa extract 2—or-3 times per day, with one dose 30-60 minutes before workouts.
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Banaba Leaf Extract

RATING: inhhwk

CATEGORIES: Mass Builder, Health

BENEFITS: Used as traditional medicine in the Philippines to treat diabetes and kidney diseases, the leaves appear to act in a similar manner to insulin by activating
insulin receptors. One of the main ingredients responsible for this action is corosolic acid.
DOSAGE: 30—50mg banaba leaf extract standardized for corosolic acid with your post—workout sha ke.

Beta-Alanine

RATING: *ahhbk

CATEGORIES: Strength, Mass Builder, Energy Production
BENEFITS: In the body, beta—alanine combines with another amino acid, histidine, to form the dipeptide (two aminos bound together) known as carnosine, also a
component ofvitamin B3. Research shows that muscles with higher levels of carnosine can generate greaterforceful contractions for a longer period, resulting in
superior strength, endurance, and mass gains. In one study, subjects taking beta—alanine with creatine gained more muscle and lost more fat than subjects taking
just creatine.

DOSAGE: 2—3g with your pre— and postworkout shakes.

Beta-Carotene

RATING: *‘k‘k‘kifi'
CATEGORY: Health

BENEFITS: This phytonutrient—with antioxidant and provitamin A activity—provides a nontoxic source of vitamin A. It also works with
other natural protectors to defend cells from free radicals, and it aids metabolic functions, such as recovery from exercise.

DOSAGE: 5,000—25,000 international units (IU) per day with fat-containing meals.

Beta-Ecdysterone
 

RATING: *‘k‘kfirfi

CATEGORIES: Strength, Mass Builder

BENEFITS: Beta—ecdysterone, a phytochemical found in plants such as spinach, stimulates protein synthesis and drives muscle growth with no impact on hormone
levels.

DOSAGE: ’lOOmg with meals, including before and after workouts, for a total of 400-500mg daily.

Betaine

RATING: *ahhbzk
CATEGORY: Health

BENEFITS: This unique amino acid (also called trimethylglycine) derived from beets aidsjoint and liver repair,joint building, and liver protection. Studies show that it
boosts strength and power, increases growth hormone and insulin—like growth factor—1 (lGF—l) levels, and even acts like the body's own production of creatine.
Research suggests that it may also support faster recovery from injury and inflammation.
DOSAGE: ’l,500—3,000mg with pre— and post-workout meals

Beta-Phenylethylamine

RATING: *‘k‘kfifz‘l‘z
CATEGORY: Fat Loss

BENEFITS: Also called phenylethylamine (PEA), this naturally occurring metabolite ofthe amino acid phenylalanine is a stimulatory transmitter in the body that
enhances neurotransmission. It promotes fat burning by increasing the release of norepinephrine, which raises dopamine and serotonin levels in the brain, thereby
reducing the sensation of pain and boosting feelings of euphoria to help bodybuilders tolerate the rigors of contest dieting. It‘s also available as beta—
methoxyphenylethylamine, a form that significantly enhances its half-life in the body and allows a single dose to be more effective.
DOSAGE: ’lOO-SOOmg one or two times daily.

Bioperine (Piperine)
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RATING: *‘k‘k‘kfi
CATEGORY: Health

BENEFITS: Piperine is an active extract derived from black or long pepper. Research suggests it enhances nutrient
absorption, most likely by increasing blood flow to the digestive tract. In one study, taking vitamin B6 along with Bioperine-
branded piperine more than doubled the amount of B6 found in the blood of healthy men two hours after ingestion.
DOSAGE: 5mg daily with food.  
Bovine Colostrum

RATING: *‘k‘kfirfi
CATEGORY: Mass Builder

BENEFITS: Large doses of bovine colostrum-the first milk produced by cows during the initial days after giving birth-have been shown to improve immune function
and increase levels of lGF-l. In addition, research indicates that it may aid muscular endurance. Gram per gram, the protein in colostrum is a bit more anabolic than
that found in whey or other protein powders like casein or egg protein.
DOSAGE: Replace 5—’|Og of protein in your pre— and post-workout shakes with 5—10g of bovine colostrum.

Branched-Chain Amino Acids (BCAAs)

RATING: *****

CATEGORIES: Mass Builder, Energy Production, Fat Loss

BENEFITS: BCAAs include the essential amino acids leucine, isoleucine, and valine, the most important aminos for the manufacture, maintenance, and repair of
muscle tissue. Research shows that ofthe three, leucine can stimulate protein synthesis (the process of building muscle protein and, therefore, growth). Yet, the
three work better together to provide a host of benefits and even boost energy during training. Studies show BCAAs can blunt the catabolic hormone cortisol and
decrease delayed-onset muscle soreness.
DOSAGE: 5—10g with a whey shake in the morning, as well as with your pre— and post-workout shakes.

 

Caffeine

RATING: *****

CATEGORIES: Fat Loss, Energy Production, Mental Acuity, Strength, Health
BENEFITS: A stimulant and effective fat burner due to its ability to increase the release of fat from fat cells, caffeine has been
shown to boost strength and power output when taken one hour before workouts. New studies show it may help prevent several
neurodegenerative and cardiovascular diseases, too.
DOSAGE: For fat loss and weight management: IOO—ZOOmg between meals; mental acuity and focus: 50-200mg every couple of 
hours; strength and power: 200-400mg one hour before workouts.

Calcium

RATING: *****

CATEGORIES: Fat Loss, Energy Production, Health
BENEFITS: Essential for growth ofthe musculoskeletal system, calcium also regulates and is critical for the contraction and relaxation of muscle tissue. In addition, it
can help burn body fat by promoting thermogenesis and reducing dietary fat absorption.
DOSAGE: 500-600mg two or three times per day.

Capsaicin

RATING: *idvki‘r

CATEGORIES: Fat Loss, Health

BENEFITS: The chemical in chili peppers that makes them spicy, capsaicin enhances fat loss by first raising levels of the neurohormone norepinephrine, which
increases metabolic rate. It has been found to elevate fat burning when taken an hour before aerobic exercise and can also decrease hunger. Look for capsaicin
supplements that list Scoville thermal units, or heat units, with a dosage that supplies 40,000—80,000 units. You can also take 1/4 tsp of ground red pepper or
cayenne pepper that lists the heat units.
DOSAGE: 40,000—80,000 units 30 minutes before meals and one hour before cardio.

Carnitine
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RATING: *izizizi‘z

CATEGORIES: Fat Loss, Mass Builder

BENEFITS: Carnitine aids the transport of fats into the machinery of muscle cells (mitochondria), where it‘s burned for fuel. Research shows it improves fat loss
during exercise and low-carb dieting. Carnitine also appears to enhance recovery following intense lifting and increases the number of testosterone receptors in
muscle cells, thereby aiding growth. Further evidence points to carnitine as a potent NO booster, which means more blood flow and enhanced nutrient, oxygen,
and anabolic hormone delivery to muscles.

DOSAGE: 1,000—3,000mg in the form of L-carnitine, acetyl-L—carnitine, L—carnitine- L—tartrate (see also glycine propionyl-L—carnitine); you can also take another dose
with meals in the morning and with evening meals,

Carnosine

RATING: *ahhbzk

CATEGORIES: Strength, Mass Builder
BENEFITS: Carnosine is what beta—alanine forms in muscle cells when it combines with histidine, So why do most supplements use beta-alanine and not carnosine?
Because when you consume carnosine, it gets broken down in the digestive tract to beta-alanine and histidine. However, some supplements do provide carnosine.
Carnosine and beta-alanine, are both effective for boosting strength, power and size.

DOSAGE: 2—3g with your pre— and postworkout. shakes

Chitosan

RATING: *i’tfiki‘z
CATEGORY: Fat Loss

BENEFITS: Chitosan is a charged protein derived from chitin that attracts, binds and removes fat from the digestive system before it can be absorbed by the body.
One study reported that those taking chitosan without dieting lost about three pounds more body fat than subjects taking a placebo.
DOSAGE: 29 before high-fat meals.

Casein Protein

RATING: *****
CATEGORY: Mass Builder

BENEFITS: Afraction of milk protein, casein provides a steady stream ofamino acids over a longer period oftime (during
sleep, for example) in comparison to whey protein, the soluble protein fraction in milk. Research shows that those adding
casein to a post-workout whey shake gained more muscle than those taking whey without casein.
DOSAGE: 20-409 between meals and/or before bedtime. Also consider replacing 10—209 of whey in your post—workout
shake with casein.

Chlorophyll

RATING: *i’tfiki‘z

CATEGORIES: Health, Energy Production
BENEFITS: Chlorophyll is a group ofgreen pigments that absorbs light for photosynthesis, which sustains plant life through the conversion ofsunlight into chemical
energy. It provides numerous benefits to humans, too, mainly due to its antioxidant and antiinflammatory effects. Research shows that daily use can decrease DNA
damage by more than 50%, which also helps with muscle recovery. Chlorophyll may even help to boost endurance by aiding the oxygen delivery to muscles and
may protect against certain cancers and even halitosis.

DOSAGE: 100mg two or three times per day.

Chocamine

RATING: *idn’ki‘r

CATEGORIES: Fat Loss, Energy Production, Mental Acuity, Health
BENEFITS: An extract from cocoa that provides all the benefits of chocolate without the sugar or fat, chocamine contains a number of active ingredients that help
suppress appetite and enhance metabolism, including caffeine, tyramine, theobromine, and phenylethylamine. These components also boost energy and improve
mood, concentration, and alertness.

DOSAGE: ’l—Zg up to three times per day.

Chondroitin

RATING: *‘k‘k‘kiz
CATEGORY: Health

BENEFITS: Some manufacturers combine chondroitin with glucosamine or other ingredients that can have a synergistic effect on joint health. As with glucosamine,
chondroitin can help ease arthritis symptoms and may also protect joints from destructive enzymes. It can take up to three months of continuous use before effects
are noticeable.

DOSAGE: 800—1,500mg of chondroitin sulfate or chondroitin hydrochloride daily in two or three divided doses.

Chromium
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RATING: *‘k‘k‘kfi

CATEGORIES: Fat Loss, Mass Builder

BENEFITS: Chromium is essential for helping the body maintain optimal insulin function, which is important for staying lean and building muscle. Research has also
shown that it can significantly reduce carb cravings, enhance fat loss, and lower cortisol levels. Chromium is easily depleted in those individuals restricting calories
and/or training intensely.

DOSAGE: 200—400 micrograms (mcg) of chromium picolinate or chromium nicotinate per day with meals.

Chrysin

RATING: *****

CATEGORIES: Mass Builder, Strength

BENEFITS: Chrysin (also known as 5, 7-dihydroxyflavone) is a flavonoid compound that inhibits the aromatase enzyme that converts testosterone into estrogen.
More recent research from Texas Tech University, in Lubbock, finds that it can also directly increase testosterone production by enhancing the testis‘ ability to
convert cholesterol into steroid hormones such as testosterone.

DOSAGE: 1g with breakfast, lunch, and the last meal of the day.

Cinnamon Extract

RATING: *‘k‘kfirfi

CATEGORIES: Health, Fat Loss, Mass Builder

BENEFITS: Cinnamon contains the active component hydroxychalone, which imitates the effects of insulin—a powerful
anabolic hormone that drives carbohydrates and amino acids into muscle cells-and allows better binding to insulin
receptors on muscle cells. With more of the carbs being pushed into the muscle fibers, it is less likely that those carbs will
be stored as body fat. In addition, insulin acts like a key in muscle cells to directly turn on the process known as muscle
protein synthesis, which boosts growth.

DOSAGE: 100-250mg with meals daily.

 
Citrulline/Citrulline Malate

RATING: *idvki‘z

CATEGORIES: Energy Production, Mass Builder
BENEFITS: This amino acid is closely related to arginine and is readily converted to arginine in the body. Research shows that taking citrulline increases arginine
and NO levels in the blood better than taking arginine by itself. It also helps prevent muscle fatigue by aiding in the removal ofammonia from the body,
reabsorbing lactate for increased ATP resynthesis during high—intensity workouts, and boosting muscle protein synthesis via direct anabolic signaling. Citrulline

malate elevates muscle ATP by 35% during exercise and increases the rate of creatine phosphate resynthesis by 20%.
DOSAGE: 3—6g of L—citrulline or citrulline malate 30—60 minutes before workouts.

Collagen Hydrolysate/Gelatin

RATING: *‘k‘k‘kifi'
CATEGORY: Health

BENEFITS: Collagen hydrolysate is a protein that helps regenerate and synthesize cartilage. One study on osteoarthritis patients reported that those taking
collagen had significant pain reduction and could reduce their use of nonsteroidal anti-inflammatory drugs. Collagen hydrolysate also stimulates the synthesis of
type II collagen in cartilage.

DOSAGE: 10g per day, taken for at least three months.

Conjugated Linoleic Acid (CLA)

RATING: *idvki‘r

CATEGORIES: Fat Loss, Mass Builder, Health

BENEFITS: This fatty acid found in meats and dairy products can help incinerate body fat while simultaneously increasing muscle mass and strength. CLA also
assists in reducing the risk for certain cancers. You must supplement for at least 12 weeks for effects to be noticeable, and CLA appears to be most effective when
consumed as part ofa low—calorie or low—fat diet. Look for cis—9, tran—11 and/or tran-10, or cis—12 on the label.
DOSAGE: 1—3g with breakfast, lunch, and dinner.

Coenzyme 010 (C0010)

RATING: *‘k‘k‘kfir

CATEGORIES: Energy Production, Health
BENEFITS: C0010 is involved in all oxygenutilizing (aerobic) metabolic reactions within the body and helps muscle cells convert energy. Research supports its use
in controlling blood pressure and preventing heart disease by reducing LDL (bad) cholesterol. Training generates muscle—damaging free radicals, which C0010
helps neutralize; it‘s also used to turn carbs and fat into energy. One study found that supplementing with 300mg of C0010 daily for eight days reduced fatigue
during exercise and sped up recovery between bouts of exercise. As an antioxidant, C0010 regenerates the antioxidant power of vitamins C and E.
DOSAGE: 300mg per day with meals.

Creatine
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RATING: *****

CATEGORIES: Mass Builder, Strength, Energy Production, Health

BENEFITS: Made from the three aminos arginine, glycine, and methionine, creatine is technically an amino-acid
supplement, not an individual amino. Creatine boosts lean muscle mass gains by about 10 pounds and strength by
about 10% injust a few weeks, even in highly trained lifters. It also helps bolster levels of creatine phosphate, which in
turn boosts ATP production, the ultimate energy source for muscles.
DOSAGE: Depending on the form of creatine you use, take about 2-5g with your pre— and post-workout protein shakes.

 
Curcumin

RATING: *‘k‘k‘kifi'
CATEGORY: Health

BENEFITS: This active ingredient in the spice turmeric not only protects you from cancer and heart disease but has also been shown to relieve the pain and
inflammation associated with healing from surgery and arthritis. Research has also shown that it can significantly reduce cartilage destruction by inhibiting
chemicals that instigate inflammation in the body.
DOSAGE: 200—500mg of turmeric extract standardized for at least 85% curcumin, two or three times per day.

 

D-Aspartate

RATING: *‘k‘kifiriz

CATEGORIES: Mass Builder, Strength
BENEFITS: This amino acid is produced in the pituitary gland, where it stimulates the release of LH. Then, LH travels via the bloodstream to the testicles where it
causes a boost in testosterone production. D—aspartate is also produced inside the testicles and acts on Leydig cells (special cells in the testicles that produce
testosterone) to increase T production as well as the production of sperm. One study reported that men taking D-aspartate forjust 12 days increased their
testosterone levels by more than 40%.
DOSAGE: 3g in the morning.

Damiana

RATING: *‘k‘kifiriz

CATEGORIES: Mass Builder, Strength
BENEFITS: This shrub, also known as Turnera diffusa, has been used for centuries as a sex booster. However, it wasn‘t until recently that damiana leaf extract was
shown to inhibit the aromatase enzyme, which converts testosterone into estrogen in the body. The active ingredients in damiana, called pinocembrin and
acacetin, were mainly responsible for this effect.
DOSAGE: 50-500mg of damiana extract three times per day in between meals.

Dehydroepiandrosterone (DHEA)

RATING: *‘k‘kiirfir

CATEGORIES: Mass Builder, Strength, Fat Loss, Health
BENEFITS: Produced by the adrenal glands, the hormone DHEA supports insulin function, increases bone density, promotes mental health, and, of course, works
as a precursor for testosterone. Research has found that it helps reduce body fat, particularly from the midsection; it also increases levels of IGF-1, an anabolic
factor critical for muscle growth. DHEA levels can start to decline in the early 205 in males who train intensely.
DOSAGE: 25—100mg once or twice daily.

Digestive Enzymes

RATING: *‘k‘ki‘zfi

CATEGORIES: Health, Mass Builder

BENEFITS: Enzymes are proteins that act as catalysts, enabling metabolic processes to occur at lightning speed. They also break down the macronutrients—protein,
carbs, and fat. Of major importance to the bodybuilder are the protease enzymes that break down protein. Research shows they can also help accelerate muscle
recovery after workouts as well as reduce swelling and speed the healing of certain injuries. Choose an enzyme formula that contains some or all ofthe following:
trypsin, chymotrypsin, pepsin, pancreatic enzymes, bromelain and papain.
DOSAGE: 250-500mg 15 minutes before meals.

Diindole/Diindolylmethane (DIM)
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RATING: *‘k‘k‘kfi
CATEGORY: Mass Builder

BENEFITS: Diindole can help neutralize the negative effects of high estrogen levels, helping to keep testosterone levels up without aromatization (the process in
which testosterone is converted to estrogen, which leads to excess water and fat retention). Ta king DIM with vitamin E can increase its absorption.
DOSAGE: 200—300mg in two or three divided doses.

Dimethylaminoethanol (DMAE)

RATING: *ahhk‘zk

CATEGORY: Mental Acuity
BENEFITS: DMAE was originally marketed in the 19605 as a prescription drug to enhance learning and memory in individuals with attention disorders. Research
shows that it leads to higher choline levels in the brain than taking choline by itself. This effect seems to be due to the fact that DMAE inhibits the breakdown of
choline, which should lead to higher acetylcholine levels and, thus, better mental function.
DOSAGE: ’lOO-ZOOmg once or twice a day.

 

Echinacea

RATING: *inhkik
CATEGORY: Health

BENEFITS: Well known for its immuneprotective properties, this herb has been shown to offer some defense against colds and the flu and can be used to protect
the immune system from the stress caused by heavy training. It may also boost the appetite, which can be critical in mass—gaining phases. Some research even
suggests that echinacea increases production of oxygencarrying red blood cells, which could enhance endurance. Look for products that contain Echinacea
purpurea standardized to 4% sesquiterpene esters, or Echinacea angustifolia standardized to 4% echinacosides.
DOSAGE: 200—400mg two to four times per day during flu season or at the onset ofa cold. To stimulate appetite, take 400—500mg before meals. It is best to cycle

this supplement in periods ofthree weeks on and one week off.

Egg Protein

RATING: *****
CATEGORY: Mass Builder

BENEFITS: Also known as egg albumen, this is an effective source of protein that‘s well tolerated by many people, In 1i.

including those who are lactose—intolerant. With a high content of BCAAS, which can help drive muscle protein synthesis ,‘E‘
and hypertrophy, it stimulates protein synthesis similar to milk protein. It‘s also rich in the amino acid arginine, which I.’_ 

 
triggers NO production. Egg white protein is a highsulfur—containing protein, which is crucial to the body‘s hormone—
producing pathways, meaning it can further enhance growth.
DOSAGE: 20-50g between meals or 10-20g added to your pre— and post-workout shakes.

Elderberry Extract

RATING: *idvki‘r
CATEGORY: Health

BENEFITS: Elderberry extract comes from the fruit of the Sambucus plant, a genus of up to 30 species of shrubs. One study reported that phytochemicals in
elderberry directly bind to the H’lN’l virus and block its ability to enter cells, which is critical for its infectious effects. And if you do contract the flu, research shows
that ta king elderberry extract can reduce the duration by half.
DOSAGE: 2—4g four times per day.

Eurycoma Longifolia Jack

RATING: *‘k‘kifirfi

CATEGORIES: Mass Builder, Strength, Health
BENEFITS: This rainforest plant, also known as Malaysian ginseng or tongkat ali, appears to directly enhance testosterone production by stimulating the Leydig
cells—special cells that convert cholesterol into testosterone—in the testes. It may also free up testosterone in the blood. Testosterone normally circulates in the
blood, bound to the carrier protein called SHBG. This protein extends the time testosterone stays in the blood but prevents it from entering muscle cells. E.
longifolia Jack is believed to help release testosterone from SHBG so that more of it can enter muscle cells to induce growth. Look for products that provide a 20:1
extract of E. longifolia Jack.
DOSAGE: 200—300mg two or three times per day.
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Evodiamine

RATING: *‘k‘kifi’i‘x
CATEGORY: Fat Loss

BENEFITS: This extract from the Evodia rutaecarpa fruit burns fat by stimulating specific receptors in the central nervous system that boost metabolic rate.
Evodiamine also reduces hunger and slows the digestion of food, which not only keeps you feeling fuller longer but also causes a slow and steady release of
glucose into the bloodstream, helping prevent insulin spikes that could lead to greater fat storage,
DOSAGE: 30—50mg two or three times per day.

 

Fenugreek

RATING: *ahhk‘zk

CATEGORIES: Mass Builder, Strength, Fat Loss, Health
BENEFITS: This herb has myriad health benefits, the most notable being increased insulin release due to its high concentration ofa BCAA isomer, 4—
hydroxyisoleucine. Fenugreek can also elevate testosterone levels as a result of its high content of furostanolic saponins, which increase LH levels to stimulate

testosterone production.
DOSAGE: 500-2,000mg per day of furostanolic saponins from fenugreek, or the equivalent of at least 1mg of 4—hydroxyisoleucine per pound of body weight with
your post-workout shake to rapidly restore muscle glycogen.

Fiber

RATING: *ahhk‘zk

CATEGORIES: Health, Fat Loss

BENEFITS: Fiber is an indigestible complex carbohydrate. Consumption of soluble and insoluble fiber enhances the health ofthe digestive tract and improves the
absorption and efficiency of bodybuilding diets. Fiber increases the bulk of food consumed, helping to process it. You should consume about 10—15g offiber for
every 1,000 calories eaten from food or supplements.
DOSAGE: 3-5g offiber from supplements before large meals to help slow digestion, up to three times per day,

Fish Oil

RATING: *ahhbk

CATEGORIES: Health, Fat Loss, Mass Builder, Strength

BENEFITS: Fish oil contains the essential omega—3 fatty acids eicosapentaenoic acid (Energy ProductionA) and
docosahexaenoic acid (DHA). These fatty acids appearto reduce the risk of heart disease and stroke, as well as
prevent muscle breakdown, enhancejoint healing, improve brain function, and help achieve greater fat loss.
DOSAGE: ’l—3g with meals two or three times per day.

 
5—Hydroxytryptophan (5-HTP)

RATING: *‘k‘kifiz‘i‘r

CATEGORIES: Fat Loss, Mental Acuity, Health
BENEFITS: This modified amino acid is what the essential amino tryptophan is converted to before it forms serotonin and melatonin in the body. In men, 5-HTP has
been shown to increase LH and gonadotropin-releasing hormone to boost testosterone levels. Serotonin can help curb food cravings-especially for carbohydrates-
and melatonin can help you relax before bed. All this makes 5—HTP great to take at night to promote adrenal recovery and ease food cravings when they seem to
be strongest. In one study, subjects taking 5—HTP ate fewer calories per day and lost an average of11 pounds in 12 weeks, while a placebo group had difficulty
limiting caloric intake and lost only two pounds.
DOSAGE: 50-1,300mg 30—60 minutes before bed. (those taking prescribed antidepressants should not use 5-HTP before discussing it with a physician)

Flaxseed Oil

RATING: *inhkik

CATEGORIES: Fat Loss, Health, Mass Builder

BENEFITS: Flaxseed oil is an excellent source of alpha-linolenic acid, which the body can convert to the omega-3 fatty acids Energy ProductionA and DHA (see
"Fish Oil"), and it has potent antiinflammatory properties, If on a low-fat diet, men should limit the amount of flaxseed oil consumed to 30g per day; when combined
with a diet low in fat, it has been shown to reduce testosterone in men by 15% within 30 days.
DOSAGE: ’l—2 tbsp per day with food.
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Folic Acid

RATING: *inhkik

CATEGORIES: Health, Mass Builder

BENEFITS: Also known as folate, this B vitamin is critical for the production and maintenance of new cells (such as
muscle cells); it‘s also needed to make DNA and RNA, the building blocks ofall cells. Folate even plays a role in the
conversion of arginine to NO. It also regulates the co-factors that directly influence the amount of arginine that can be 
converted to NO, resulting in greater NO production.
DOSAGE: 400-800mcg in the form of folic acid or L-methylfolate.

Forskolin

RATING: infants?

CATEGORIES: Fat Loss, Mass Builder

BENEFITS: Forskolin is the active compound in the herb Coleus forskohlii, a member ofthe mint family. It enhances fat loss by activating the enzyme adenylate
cyclase, which is also involved in testosterone production. This leads to activation ofthe hormone-sensitive lipoprotein lipase, which allows fat stored in fat cells to
be broken down for use as fuel. Research found that overweight men who took forskolin for 12 weeks lost considerably more body fat and had higher levels of
testosterone than a placebo group.
DOSAGE: Take a Coleus forskohlii supplement standardized for 20-50mg forskolin, two or three times daily before meals.

Fucoxanthin

RATING: *ahhk‘zk
CATEGORY: Fat Loss

BENEFITS: This carotenoid increases the activity of uncoupling proteins in fat cells, which increases the activity of the metabolic machinery in cells and makes them
burn more fuel to produce adequate energy. In other words, you burn more calories, such as fat, each day. Research shows that lab animals given fucoxanthin lost
significantly more abdominal fat than animals receiving a placebo. Look for products that contain fucoxanthin extract like the trademarked form Xanthigen.
DOSAGE2150-200mg two or three times per day before meals.
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Nutrition

Ask The Doc: Expert Answers To Your Nutrition And Supplement Questions
Flex Magazine

April 11,2019 - G 12 min read

We collected online questions and FLEX Senior Science Editor Jim Stoppani answered them so you can get the most out of your training.

You hit the gym religiously, pushing yourselfto train harder, longer and heavier than the last time, because that's the price of progress,

Skipping a single second of cardio is a sin, so instead of whining youjust do it. The payoff for your sacrifice and dedication?

A big, ripped physique...but (and this is a huge but) only if your meal and supplementation plan is on point. Without the right nutrients, most of your gym efforts will
be wasted.

So what are the key nutrients? How much do you need and when is the best time to take them? We collected online questions and FLEX Senior Science Editor Jim
Stoppani answered them so you can get the most out of your training.

We'll cover a lot of territory, but if we miss something that you absolutely need to know, it‘s as easy as dropping the Doc a line at facebookcom/flexmagazine.

Q: I was wondering if you had any tips for bulking up on a budget. What supplements, besides creatine, are

absolutely necessary but won't break the bank? Also, how necessary are supplements with respect to

making the huge gains that are claimed, and how safe are they? Do the long-term effects outweigh (no pun

intended) the short-term gains that they provide?

Supplements are very effective for promoting muscle gains. The most critical would be:

I
Whey Protein

Since it is so fast-digesting it aids muscle growth around workouts.

Multivitamin

To help cover all your micronutrient bases.
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Creatlne

Which is fairly cheap and very effective.

$
Branched-Chain Amino Acids

They may help promote muscle growth.

0: Should I be cycling my supplements? lfl am on them for an extended period of time, will they stop being

as effective? If so, what would be a good cycle?

There really is no need to cycle supplements. They are nutrients that are found in the food we eat, so you
wouldn‘t be able to truly cycle off ofthem anyway.

There was once a beliefthat the receptors in muscle cells would "burn out" and not be so effective at taking
nutrients into the muscle. This is more hyperbole than fact.

Buy big — the larger the

That said, you certainly can cycle off ofthese supplements for financial reasons if you want to give your wallet CUntaanf. the more yflu

a break. One study found that men taking creatine who stopped for four weeks lost no muscle mass or pay upfront, the ChEElDE'l'

Strength the supplement will be per

50 it is possible to stop some supplements for a while with little detriment to your physique or your serving.

performance and then go back on. Just limit the "off“ cycle to four weeks or less. Keep it Simpte — Cleatine

. _ _ _ in the form of creatine
Q: IJUSt got my hands on some beta-alanine. l was wondering If the monphydrate ischeap and
tingling sensations and the flushing ofthe skin were normal in all brands. effective.

It doesn‘t hurt, but it does feel funny. Have ”0 taste — 'f W39 “W
flavored BEAAS or creatine,

Yes, that is normal. It‘s known as paresthesia and is caused by beta-alanine binding to nerve receptors, which Chances are you are paying
causes the nerves that are below the skin to fire. for the taste. FlaVUflESS

This sensation is enhanced when taking beta-alanine along with caffeine, which is in many pre—workout DOWdEFS tend to be CheaDEr.

 
formulas. It does go away with continued use.

0: What is the proper intake of proteins per meal? Is it true that the body can absorb 30 grams per meal? Is

there such a thing as too much protein? | see some people eating 809 of protein per meal.

You should shoot for about 30—40g of protein per meal. How much protein a body can absorb depends on the individual and what they have eaten prior to that
meal.

0: I'm trying to gain mass but I work out in the morning, so my pre—workout nutrition is hard to get in. I know

that I should take my nitric oxide booster on an empty stomach, but how do I also get in my protein shake

and carbs?

Take your NO booster as soon as you wake up. Then, 30 minutes later, drink a protein shake with about 20g of whey. Also, have about 20—40g of carbs from fruit
to help stop the catabolism from your night of sleep and to fuel your workout.

Q: I've heard a lot about carb cycling - what is it? Why should I do it? What is an example of carb-cycling for a

ZOO-pound guy?

Carb cycling refers to alternating periods of low— and high-carb intake, maximizing both fat loss and muscle growth. For fat loss, your default diet would be
somewhat under lg of carbs per pound of bodyweight. You would cycle in a high-carb day (greater than 2g per pound) every five to seven days.

Since carb-restricted diets can lower your metabolic rate by decreasing leptin levels, the high-carb day helps to reset your leptin levels and keep your metabolic
rate up.

To add size, your default diet would be 2—3g per pound. You can go lower, either to about 1g per pound on non—training days, or you can have two low-carb days
after every three or four high—carb days to minimize fat gain.
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Q: I am a hardgainer and | feel bloated a lot of the time and don't have much definition or muscle hardness. I

believe I have gained water weight and not fat. Do you recommend using a diuretic? I heard that diuretics

can result in loss of strength and muscle. Also, I slack off on breakfast and was wondering if taking a weight-

gainer shake in the morning would help me.

A natural diuretic won‘t fix the issue. Water weight tends to be a transient thing, If it‘s chronic, make sure you are not consuming excessive amounts ofsodium.
Although we don‘t typically recommend cutting back on sodium, you may be more sensitive to sodium than most.

In that case, if you are getting in more than 4,000 milligrams per day, consider cutting back. High sodium culprits include deli meats and other cured meats, and
canned and packaged foods. Certain medical conditions can also cause water retention. So if you think the water weight is a bit excessive, see your doctor.

I only recommend weight-gainers for those who are really on the thin side and have difficulty adding weight. I would suggest a meal replacement shake for
breakfast.

0: | work out late at night and have a postworkout whey shake right after training and, one hour later, a

casein shake before bed. Although I am trying to gain mass, I avoid postworkout carbs because I don't want

to gain any fat. How do I take ZMA before bed? There is no real time when I can take ZMA on an empty

stomach.

Since you finish your workout so close to bedtime, you can combine 20g each of whey and casein into one post-workout shake. I would also suggest having some
fast-digesting carbs at this time,

Insulin sensitivity is lower at night and I typically recommend avoiding carbs, but since you have worked out, any carbs you consume at this time, regardless of how

late it is, will be used for recovery and to boost muscle growth — without adding body fat. One hour after your post-workout meal, take your ZMA and hitthe hay.

 
Q: Do you have any tips for getting rid of that last inch around the belly? HllT cardio and weightlifting have

left me with just a little bit more to lose.

That last inch is the toughest. The only way to get rid of it is to burn even more calories than you consume. Soto consume even fewer calories, consider dropping
some extra carbs from your diet, such as at your pre-workout meal and/or lunch.

To burn more calories, consider turning up your high-intensity interval training by going for a few more intervals each time.

Q: Does alcohol interfere with fat loss?
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Yes, alcohol can aid fat gain. It does this by increasing the production ofa metabolite in the body that creates more fat. Alcohol also can blunt muscle growth by
decreasing testosterone.

Plus, it messes up your sleep, causing you to release less growth hormone, and GH is not only important for muscle growth but also encourages fat loss.

Q: As I am getting older, I find it harder to lose the fat that I gain during pure mass phases. I heard it was not

possible to build muscle and lose fat at the same time. Is that true?

Most trainers will tell you that you can‘t build muscle while losing fat, but that is not entirely true. lt‘sjust that when you‘re doing both concurrently, you won‘t
maximize results for either. But who wants to gain fat on purpose, anyway?

The best way to build muscle while keeping fat off is to keep protein high and carbs low most ofthe time, and cycle in a few high—Garb days per week. Whether you
are on a low-carb day or a high—carb day, keep protein at 1.5—2g per pound of bodyweight,

Q: I do cardio right after weights. Should I have my postworkout shake and carbs before cardio or after? |f|

wait until after cardio, will I miss my postworkout window to stimulate muscle growth?

You should wait until immediately after the cardio is over to consume your protein and fast carbs. This is especially true for the carbs, which would blunt fat burning
during the cardio workout. Don't be worried about missing your post-workout window . . . as long as you prepared properly with a pre-workout protein shake.

The pre—workout protein shake provides energy during the workout and also serves as a post—workout protein source to stimulate muscle protein synthesis.

Q: l was thinking of loading glutamine, protein and creatine in my morning pre— and post-workout shakes

with fruitjuice and greens. Is it true that you can't mix creatine in fruitjuice?

You actually can mix creatine with fruitjuice — and for pre-workout, it is fine. But fruitjuice doesn‘t spike insulin like faster—digesting carbs, and creatine needs help
from insulin to get into muscle cells.

50 don't use fruitjuice post-workout, as this is when you definitely want to spike insulin for muscle recovery and growth.

0: What are the benefits of HMB? If I decide to take it, how many capsules a day would you recommend for a

first-time user? Pre— or postworkout, or both?

Beta-hydroxy—beta-methylbutyrate is a metabolite ofthe branched-chain amino acid leucine. It may help provide support against muscle breakdown and promotes
muscle growth. Although HMB has been suggested to be more effective in beginner lifters and less effective in trained lifters, l have found that it is effective for
trained lifters who work out very intensely and take a high dose.

I think the reason that studies on trained lifters saw poor results with HMB was that the training was not intense enough to require the need for HMB and the dose
was not high enough. You need to take 1—3g of HMB with food in the morning, before and after workouts and before bed.

Q: Are extra amino acids a waste of time? Will I really see a difference?

As a whole, they are the most critical amino acids to take. Researchers from the University of Texas Medical Branch (Galveston) found that leucine (the key

branched-chain amino acid) is crucial for kick—starting the muscle growth process. Leucine is one of three BCAAs.

In a study that I conducted with colleagues from the College of Charleston (South Carolina), our research suggests that trained bodybuilders taking additional
BCAAs gained more than twice the strength and muscle mass — and lost more than twice as much bodyfat — as those not taking them.

Q: When is the best time to take L-arginine - before a workout or before going to sleep?

Arginine is best taken without food. | suggest 3—5g first thing in the morning before eating, 30—60 minutes before workouts and 30—60 minutes before bed.

Q: I've been doing 20 minutes of high-intensity interval training four or five days a week after my weightlifting

sessions. I'm on a reduced-carb diet and my legs are starting to lose all their energy. Should I switch to a

more moderate intensity? I'm afraid I may be starting to lose some muscle.

That‘s common when doing HllT on low carbs. The good news is that when your legs fatigue like that, it's a sure sign that you are burning major body fat. When you
are losing bodyfat, you will lose overall size, but not necessarily muscle. That‘s why it‘s good to have your bodyfat tested before you start a diet to know what you
are losing.

If you think you are losing muscle, be sure thatyour protein intake is about 1.5g per pound of bodyweight, and consider adding one high-carb day per week. Also
consider supplementing with creatine and beta-alanine for the stop-and—go energy you need for HllT.
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Q: | read that cyclic ketogenic diets are effective at dropping body fat and preserving hard-earned muscle

mass. ls CKD relatively safe? How can I get into the ketogenic state quickly? Will vegetables and

almonds/peanut butter consumption upset the ketogenic state? I also read that protein has a 58%

conversion rate to glucose. Does that mean that I must be strict with my protein consumption?

Yes, going ketogenic is very safe. But you don‘t need to be so strict that you eat no carbs and worry about nuts and vegetables. Also, do not restrict your protein (in
fact, increase it) if you do not want to lose muscle.

Just keep your carbs very low by eating only animal protein and a serving of vegetables at every meal. Nuts and peanut butter are fine, too, in moderation. Keep
reps high (12—20) and rest low (30 seconds) between sets to burn up the most muscle glycogen. Also, add HllT cardio to your regimen.

Q: Is it OK to add a scoop of protein to nitric oxide before my workout?

Keep your NO product separate from your protein powder by 30-60 minutes. The arginine in most NO boosters is poorly absorbed by the intestines when other
amino acids are around - you won‘t absorb adequate amounts to raise NO levels.

If you must combine the two for convenience, look for NO boosters that use citrulline or GPLC instead ofarginine, as absorption of these ingredients won‘t be
compromised when you take protein with them.

Q: If I'm taking creatine, do I need to do the loading phase first? What is a typical loading phase?

You only need a loading phase if you want to see immediate results. A good loading phase should last five to seven days. Take 5g of creatine four or five times per
day. Definitely take creatine with protein and carbs, and on workout days make one of those closes with your pre-workout shake and carbs, and another one
immediately post—workout with your shake and carbs.

Q: When reading labels, how do I know if the carbs in the item are fast- or slow-digesting? When the label

says it has 169 of fat per serving but then says it has only 49 of saturated fats and 0g of trans fats, does that

automatically mean the rest are poly— and monounsaturated fats?

The packaging ofa food that is a slow-digesting carb should name one ofthese ingredients first on the list:

- whole grain
- whole wheat

- Whole(other grain)
- stone—ground whole (grain)
- brown rice

https://www.bodybuilding.com/fun/ask-the-doc-expert-answers-to-nutrition-supplement—questions.html 5/9



2/2/2021 Ask The Doc: Expert Answers To Your Nutrition And Supplement Questions
- oats

- oatmeal
- wheat berries

Also, the Whole Grains Council has developed the Whole Grain Stamp, which appears on products that contain at
least halfa serving (8g) of whole grains per serving.

Products with a full serving (16g) of whole grains get the "100% Whole Grain" banner, to boot. Regarding fats, yes,
the remainder would be poly— and monounsaturated.

Q: I take 40-459 of protein and 59 of creatine in my post-workout shake.

What is the best source of carbs to take at that time: a supplement powder I

could combine with my shake or a food source?
 

Post-workout, it doesn't matter, as long as they are fast—digesting or high-glycemic carbs. For supplements,
nothing beats Vitargo in my opinion, a powdered complex carb supplement that actually digests about twice as

fast as most sugars.

Another option is simply dextrose powder. For foods, fat-free sugary candies are best. One company that stands out is Wonka. Many of their candies, such as Pixy
Stix, Sweet Tarts and Bottle Caps are made with either dextrose or maltodextrin, which are both basically pure glucose and will spike insulin and drive amino acids,
carbs and creatine into your muscles, and turn on muscle protein synthesis to stimulate growth.

Slow—digesting carbs, such as most fruit, oatmeal, whole—wheat bread, etc., are not the best choice, as they keep insulin levels low and steady.

Q: Is it possible to stay ketogenic with a 50g glucose post-workout shake and just fibrous carbs the rest of

the day? I would not want to compromise my muscle growth during this keto-cutting phase.

You really don‘t need to worry about staying ketogenic when you go low carb. That was one mistake of the old Atkins plan. Although being ketogenic does ensure
that you‘re burning fat, that is more critical for those trying to lose bodyfat without exercise.

If you work out regularly, you don't need to be so restrictive with the carbs, as the workouts deplete your body‘s stored carbs (glycogen).

So, yes, I would recommend going with some fast carbs, like 30-40g of dextrose with your post-workout protein and sticking to fibrous carbs the rest of the day.

Q: Is it true that higher levels of testosterone weaken the immune system? If so, what do you recommend to

help keep the immune system strong? I am very active and follow a healthy diet with supplements, but still

get sick about three or four times per year.

Yes, there is some truth to that, since testosterone is involved in controlling the T-cells. But instead ofdropping your testosterone on purpose, I suggest you keep
your muscle and work to help support immune function with vitamin C (2—4g per day), vitamin D (2,000—4,000 international units per day) and echinacea (500—
1,500mg per day).

Photo Shoot Location: Gold '5 Gym Hawthorne; Hawthorne, California
Interview by Sean Andros
Photography by Pavel Ythjall
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`[ QdQ^OU_UZS Ya_OXQ_' 6HD MX_[ ^QPaOQ_ RM` _`[^MSQ MZP Na^Z_ Y[^Q MX^QMPe&_`[^QP RM`' CZQ _`aPe ^Q\[^`QP `TM` _aNVQO`_ `MWUZS

6HD R[^ *- PMe_ UZO^QM_QP `TQU^ [ZQ&^Q\ YMd MZP `TQ ZaYNQ^ [R ^Q\_ `TQe O[aXP O[Y\XQ`Q cU`T M cQUST` `[ RMUXa^Q'

1<@.42, *+.g+.)YS `cUOQ PMUXe [Z MZ QY\`e _`[YMOT

?.A6;4, """

0.A24<?62@, :/% @A% 2=% 59

/2;236A@, HTU_ Ne&\^[PaO` [R `TQ N^QMWP[cZ [R `TQ MYUZ[ MOUP M^SUZUZQ N[[_`_ ZU`^UO [dUPQ #BC$ XQbQX_ MZP `TQ ^QXQM_Q [R UZ_aXUZ

#MZ MZMN[XUO T[^Y[ZQ `TM` UZO^QM_Q_ Ya_OXQ S^[c`T MZP PUXM`Q_ NX[[P bQ__QX_ `[ Ra^`TQ^ N[[_` NX[[P RX[c$' 6SYM`UZQ OMZ

UZO^QM_Q `^MUZUZS UZ`QZ_U`e MZP _`^QZS`T R[^ _`^[ZSQ^ Ya_OXQ O[Z`^MO`U[Z_ cTUXQ NXaZ`UZS \MUZ `[ TQX\ e[a P[ Y[^Q ^Q\_' >` OMZ

QbQZ TQX\ N[[_` `TQ MZMN[XUO T[^Y[ZQ_ `Q_`[_`Q^[ZQ MZP S^[c`T T[^Y[ZQ #<=$ MZP \^[bUPQ_ MZ MZ`U[dUPMZ` NQZQRU` R[^ ^QO[bQ^e'

1<@.42, .))g*%)))YS ,)g/) YUZa`Q_ NQR[^Q c[^W[a`_
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?.A6;4, """

0.A24<?62@, :/% :.% 59

/2;236A@, 9Q^UbQP R^[Y _[e XQOU`TUZ MZP M S[[P _[a^OQ [R OT[XUZQ% 6X\TM&<D8 UZO^QM_Q_ <= \^[PaO`U[Z Ne UZTUNU`UZS M N^MUZ

OTQYUOMX `TM` Z[^YMXXe NX[OW_ U`' CZQ _`aPe ^Q\[^`QP `TM` M _UZSXQ P[_Q UZO^QM_QP NQZOT&\^Q__ _`^QZS`T Ne *."' >` OMZ QZTMZOQ

YQZ`MX RaZO`U[Z Ne UZO^QM_UZS MOQ`eXOT[XUZQ \^[PaO`U[Z'

1<@.42, +.)g.))YS [ZQ T[a^ NQR[^Q c[^W[a`_ MZP NQR[^Q NQP

?.A6;4, """

0.A24<?62@, 39% 59% :/

/2;236A@, 6 \[cQ^RaX MZ`U[dUPMZ` `TM` MX_[ UY\^[bQ_ Ya_OXQ SXaO[_Q MZP O^QM`UZQ a\`MWQ cTQZ U`j_ O[Z_aYQP cU`T _UY\XQ OM^N_

XUWQ PQd`^[_Q' 6@6 U_ UZOXaPQP UZ _[YQ RM`&X[__ \^[PaO`_ NQOMa_Q U` ^QPaOQ_ `TQ MY[aZ` [R UZ_aXUZ ^QXQM_QP cTQZ OM^N_ M^Q

QM`QZ% cTUOT UZO^QM_Q_ RM` Na^ZUZS MZP ^QPaOQ_ TaZSQ '̂

1<@.42, ;[^ UZO^QM_QP O^QM`UZQ a\`MWQ3 .))g/))YS cU`T +g.S [R O^QM`UZQ4 RM` X[__ MZP MZ`U[dUPMZ` \^[`QO`U[Z3 *))g,))YS `c[

`[ `T^QQ `UYQ_ \Q^ PMe

?.A6;4, """"

0.A24<?62@, :/% @A

/2;236A@, HTU_ MYUZ[ MOUP QZTMZOQ_ BC \^[PaO`U[Z% cTUOT UY\^[bQ_ NX[[P RX[c `[ QdQ^OU_UZS Ya_OXQ_ MZP PQXUbQ^_ Za`^UQZ`_%

T[^Y[ZQ_% MZP [deSQZ `[ MUP UZ ^QO[bQ^e' 6^SUZUZQ MX_[ N[[_`_ <= XQbQX_' FQ_QM^OT _T[c_ _USZURUOMZ` _`^QZS`T UY\^[bQYQZ`_ UZ

YQZ `MWUZS M^SUZUZQ \^[PaO`_'

1<@.42, ,g.S [R M^SUZUZQ [^ BC \^[PaO`_ `T^QQ `UYQ_ \Q^ PMe% cU`T [ZQ P[_Q ,)g-) YUZa`Q_ NQR[^Q QdQ^OU_Q

?.A6;4, """

0.A24<?62@, :/% 59

/2;236A@, HTU_ TQ^N% WZ[cZ _OUQZ`URUOMXXe M_ U_ M \[cQ^RaX MZ`U&[dUPMZ` `TM` TQX\_ `[ _a\\^Q__ R^QQ&^MPUOMX

\^[PaO`U[Z' >Z _[YQ _`aPUQ_% U` TM_ UZO^QM_QP `Q_`[_`Q^[ZQ XQbQX_ Ne a\ `[ -)"'

1<@.42, *%.))g+%)))YS `T^QQ `UYQ_ \Q^ PMe cU`T R[[P% cU`T [ZQ P[_Q ,)g/) YUZa`Q_ NQR[^Q c[^W[a`_
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?.A6;4, """

0.A24<?62@, 59% 2=% 39

/2;236A@, HTU_ OM^[`QZ[UP U_ M \[`QZ` MZ`U&[dUPMZ` `TM` UY\^[bQ_ UYYaZQ RaZO`U[Z% MUP_ OM^PU[bM_OaXM^ TQMX`T% MZP \^[`QO`_ `TQ

QeQ_ R^[Y OM`M^MO`_ MZP YMOaXM^ PQSQZQ^M`U[Z' FQ_QM^OT MX_[ _T[c_ `TM` U` OMZ UZO^QM_Q QZPa^MZOQ Ne a\ `[ *.)"% `TMZW_ `[ U`_

RM` Na^ZUZS MNUXU`UQ_'

1<@.42, -g/YS cU`T YQMX_ [ZOQ [^ `cUOQ \Q^ PMe% cU`T [ZQ P[_Q `MWQZ cU`T e[a^ \^Q&c[^W[a` _TMWQ

?.A6;4, """

0.A24<?F, :/

/2;236A@, #`TQ _OUQZ`URUO ZMYQ R[^ [M`_$ O[Z`MUZ_ `TQ MO`UbQ UZS^QPUQZ` MbQZ[O[_UPQ_% cTUOT M^Q M `e\Q [R \XMZ`

_M\[ZUZ _UYUXM^ `[ `TQ Ra^[_`MZ[XUO _M\[ZUZ_ UZ Ĥ UNaXa_' HTQe UZO^QM_Q `TQ MY[aZ` [R Xa`QUZUfUZS T[^Y[ZQ #@=$ ^QXQM_QP R^[Y `TQ

\U`aU`M^e SXMZP% cTUOT UZRXaQZOQ_ `TQ `Q_`UOXQ_ `[ \^[PaOQ Y[^Q `Q_`[_`Q^[ZQ' :bUPQZOQ _aSSQ_`_ `TM` `TQ MbQZ[O[_UPQ_ R^QQ a\

`Q_`[_`Q^[ZQ R^[Y U`_ OM^^UQ^ \^[`QUZ% _Qd&T[^Y[ZQ& NUZPUZS SX[NaXUZ #G=7<$% YMWUZS Y[^Q [R U` MbMUXMNXQ `[ QZ`Q^ Ya_OXQ OQXX_ `[

_`UYaXM`Q S^[c`T MZP N[[_` _`^QZS`T SMUZ_'

1<@.42, *))g,))YS [R M *)3* Qd`^MO` `c[ [^ `T^QQ `UYQ_ M PMe% cU`T [ZQ P[_Q ,)g/) YUZa`Q_ NQR[^Q c[^W[a`_

?.A6;4, """

0.A24<?62@, :/% 59

/2;236A@, I_QP M_ `^MPU`U[ZMX YQPUOUZQ UZ `TQ DTUXU\\UZQ_ `[ `^QM` PUMNQ`Q_ MZP WUPZQe PU_QM_Q_% `TQ XQMbQ_ M\\QM^ `[ MO` UZ M

_UYUXM^ YMZZQ^ `[ UZ_aXUZ Ne MO`UbM`UZS UZ_aXUZ ^QOQ\`[^_' CZQ [R `TQ YMUZ UZS^QPUQZ`_ ^Q_\[Z_UNXQ R[^ `TU_ MO`U[Z U_ O[^[_[XUO MOUP'

1<@.42, ,)g.)YS NMZMNM XQMR Qd`^MO` _`MZPM^PUfQP R[^ O[^[_[XUO MOUP cU`T e[a^ \[_`&c[^W[a` _TMWQ

?.A6;4, """""

0.A24<?62@, @A% :/% 2=

/2;236A@, >Z `TQ N[Pe% NQ`M&MXMZUZQ O[YNUZQ_ cU`T MZ[`TQ^ MYUZ[ MOUP% TU_`UPUZQ% `[ R[^Y `TQ PU\Q\`UPQ #`c[ MYUZ[_ N[aZP

`[SQ`TQ $̂ WZ[cZ M_ OM^Z[_UZQ% MX_[ M O[Y\[ZQZ` [R bU`MYUZ 7,' FQ_QM^OT _T[c_ `TM` Ya_OXQ_ cU`T TUSTQ^ XQbQX_ [R OM^Z[_UZQ

OMZ SQZQ^M`Q S^QM`Q^ R[^OQRaX O[Z`^MO`U[Z_ R[^ M X[ZSQ^ \Q^U[P% ^Q_aX`UZS UZ _a\Q^U[^ _`^QZS`T% QZPa^MZOQ% MZP YM__ SMUZ_' >Z [ZQ

_`aPe% _aNVQO`_ `MWUZS NQ`M&MXMZUZQ cU`T O^QM`UZQ SMUZQP Y[^Q Ya_OXQ MZP X[_` Y[^Q RM` `TMZ _aNVQO`_ `MWUZS Va_` O^QM`UZQ'

1<@.42, +g,S cU`T e[a^ \^Q& MZP \[_`& c[^W[a` _TMWQ_
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?.A6;4, """"

0.A24<?F, 59

/2;236A@, HTU_ \Te`[Za`^UQZ`hcU`T MZ`U[dUPMZ` MZP \^[bU`MYUZ 6 MO`UbU`eh\^[bUPQ_ MZ[Z`[dUO _[a^OQ [R bU`MYUZ 6' >` MX_[ c[^W_

cU`T [`TQ^ ZM`a^MX \^[`QO`[^_ `[ PQRQZP OQXX_ R^[Y R^QQ ^MPUOMX_% MZP U` MUP_ YQ`MN[XUO RaZO`U[Z_% _aOT M_ ^QO[bQ^e R^[Y QdQ^OU_Q'

1<@.42, .%)))g+.%))) UZ`Q^ZM`U[ZMX aZU`_ #>I$ \Q^ PMe cU`T RM`&O[Z`MUZUZS YQMX_

?.A6;4, """

0.A24<?62@, @A% :/

/2;236A@, HTU_ \Te`[OTQYUOMX% R[aZP UZ \XMZ`_ _aOT M_ _\UZMOT% _`UYaXM`Q_ \^[`QUZ _eZ`TQ_U_ MZP P^UbQ_ Ya_OXQ S^[c`T cU`T Z[

UY\MO` [Z T[^Y[ZQ XQbQX_'

1<@.42, *))YS cU`T YQMX_% UZOXaPUZS NQR[^Q MZP MR̀ Q^ c[^W[a`_% R[^ M `[`MX [R -))g.))YS PMUXe

?.A6;4, """"

0.A24<?F, 59

/2;236A@, HTU_ aZU]aQ MYUZ[ MOUP #MX_[ OMXXQP `^UYQ`TeXSXeOUZQ$ PQ^UbQP R^[Y NQQ`_ MUP_ V[UZ` MZP XUbQ^ ^Q\MU %̂ V[UZ` NaUXPUZS% MZP

XUbQ^ \^[`QO`U[Z' G`aPUQ_ _T[c `TM` U` N[[_`_ _`^QZS`T MZP \[cQ %̂ UZO^QM_Q_ S^[c`T T[^Y[ZQ MZP UZ_aXUZ&XUWQ S^[c`T RMO`[ &̂*

#><;&*$ XQbQX_% MZP QbQZ MO`_ XUWQ `TQ N[Pej_ [cZ \^[PaO`U[Z [R O^QM`UZQ' FQ_QM^OT _aSSQ_`_ `TM` U` YMe MX_[ _a\\[^` RM_`Q^

^QO[bQ^e R^[Y UZVa^e MZP UZRXMYYM`U[Z'

1<@.42, *%.))g,%)))YS cU`T \^Q& MZP \[_`&c[^W[a` YQMX_

?.A6;4, """

0.A24<?F, 39

/2;236A@, 6X_[ OMXXQP \TQZeXQ`TeXMYUZQ #D:6$% `TU_ ZM`a^MXXe [OOa^^UZS YQ`MN[XU`Q [R `TQ MYUZ[ MOUP \TQZeXMXMZUZQ U_ M

_`UYaXM`[^e `^MZ_YU`̀ Q^ UZ `TQ N[Pe `TM` QZTMZOQ_ ZQa^[`^MZ_YU__U[Z' >` \^[Y[`Q_ RM` Na^ZUZS Ne UZO^QM_UZS `TQ ^QXQM_Q [R

Z[^Q\UZQ\T^UZQ% cTUOT ^MU_Q_ P[\MYUZQ MZP _Q^[`[ZUZ XQbQX_ UZ `TQ N^MUZ% `TQ^QNe ^QPaOUZS `TQ _QZ_M`U[Z [R \MUZ MZP N[[_`UZS

RQQXUZS_ [R Qa\T[^UM `[ TQX\ N[PeNaUXPQ^_ `[XQ^M`Q `TQ ^US[^_ [R O[Z`Q_` PUQ`UZS' >`j_ MX_[ MbMUXMNXQ M_ NQ`M&
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YQ`T[de\TQZeXQ`TeXMYUZQ% M R[^Y `TM` _USZURUOMZ`Xe QZTMZOQ_ U`_ TMXR&XURQ UZ `TQ N[Pe MZP MXX[c_ M _UZSXQ P[_Q `[ NQ Y[^Q

QRRQO`UbQ'

1<@.42, *))g.))YS [ZQ [^ `c[ `UYQ_ PMUXe

?.A6;4, """

0.A24<?F, 59

/2;236A@, DU\Q^UZQ U_ MZ MO`UbQ Qd`^MO` PQ^UbQP R^[Y NXMOW [^ X[ZS \Q\\Q '̂ FQ_QM^OT _aSSQ_`_ U` QZTMZOQ_ Za`^UQZ` MN_[^\`U[Z%

Y[_` XUWQXe Ne UZO^QM_UZS NX[[P RX[c `[ `TQ PUSQ_`UbQ `^MO`' >Z [ZQ _`aPe% `MWUZS bU`MYUZ 7/ MX[ZS cU`T 7U[\Q^UZQ&N^MZPQP \U\Q^UZQ

Y[^Q `TMZ P[aNXQP `TQ MY[aZ` [R 7/ R[aZP UZ `TQ NX[[P [R TQMX`Te YQZ `c[ T[a^_ MR̀ Q^ UZSQ_`U[Z'

1<@.42, .YS PMUXe cU`T R[[P

?.A6;4, """

0.A24<?F, :/

/2;236A@, @M^SQ P[_Q_ [R N[bUZQ O[X[_`^aYh `TQ RU^_` YUXW \^[PaOQP Ne O[c_ Pa^UZS `TQ UZU`UMX PMe_ MR̀ Q^ SUbUZS NU^`ThTMbQ

NQQZ _T[cZ `[ UY\^[bQ UYYaZQ RaZO`U[Z MZP UZO^QM_Q XQbQX_ [R ><;&*' >Z MPPU`U[Z% ^Q_QM^OT UZPUOM`Q_ `TM` U` YMe MUP Ya_OaXM^

QZPa^MZOQ' <^MY \Q^ S^MY% `TQ \^[`QUZ UZ O[X[_`^aY U_ M NU` Y[^Q MZMN[XUO `TMZ `TM` R[aZP UZ cTQe [^ [`TQ^ \^[`QUZ \[cPQ^_

XUWQ OM_QUZ [^ QSS \^[`QUZ'

1<@.42, FQ\XMOQ .g*)S [R \^[`QUZ UZ e[a^ \^Q& MZP \[_`&c[^W[a` _TMWQ_ cU`T .g*)S [R N[bUZQ O[X[_`^aY'

?.A6;4, """""

0.A24<?62@, :/% 2=% 39

/2;236A@, 7866_ UZOXaPQ `TQ Q__QZ`UMX MYUZ[ MOUP_ XQaOUZQ% U_[XQaOUZQ% MZP bMXUZQ% `TQ Y[_` UY\[^`MZ` MYUZ[_ R[^ `TQ

YMZaRMO`a^Q% YMUZ`QZMZOQ% MZP ^Q\MU^ [R Ya_OXQ `U__aQ' FQ_QM^OT _T[c_ `TM` [R `TQ `T^QQ% XQaOUZQ OMZ _`UYaXM`Q \^[`QUZ

_eZ`TQ_U_ #`TQ \^[OQ__ [R NaUXPUZS Ya_OXQ \^[`QUZ MZP% `TQ^QR[^Q% S^[c`T$' LQ`% `TQ `T^QQ c[^W NQ`̀ Q^ `[SQ`TQ^ `[ \^[bUPQ M T[_`

[R NQZQRU`_ MZP QbQZ N[[_` QZQ^Se Pa^UZS `^MUZUZS' G`aPUQ_ _T[c 7866_ OMZ NXaZ` `TQ OM`MN[XUO T[^Y[ZQ O[^`U_[X MZP PQO^QM_Q

PQXMeQP&[Z_Q` Ya_OXQ _[^QZQ__'

1<@.42, .g*)S cU`T M cTQe _TMWQ UZ `TQ Y[^ZUZS% M_ cQXX M_ cU`T e[a^ \^Q& MZP \[_`&c[^W[a` _TMWQ_

?.A6;4, """""
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0.A24<?62@, 39% 2=% :.% @A% 59

/2;236A@, 6 _`UYaXMZ` MZP QRRQO`UbQ RM` Na^ZQ^ PaQ `[ U`_ MNUXU`e `[ UZO^QM_Q `TQ ^QXQM_Q [R RM` R^[Y RM` OQXX_% OMRRQUZQ TM_ NQQZ

_T[cZ `[ N[[_` _`^QZS`T MZP \[cQ^ [a`\a` cTQZ `MWQZ [ZQ T[a^ NQR[^Q c[^W[a`_' BQc _`aPUQ_ _T[c U` YMe TQX\ \^QbQZ`

_QbQ^MX ZQa^[PQSQZQ^M`UbQ MZP OM^PU[bM_OaXM^ PU_QM_Q_% `[['

1<@.42, ;[^ RM` X[__ MZP cQUST` YMZMSQYQZ`3 *))&+))YS NQ`cQQZ YQMX_4 YQZ`MX MOaU`e MZP R[Oa_3 .)g+))YS QbQ^e O[a\XQ [R

T[a^_4 _`^QZS`T MZP \[cQ^3 +))g-))YS [ZQ T[a^ NQR[^Q c[^W[a`_

?.A6;4, """""

0.A24<?62@, 39% 2=% 59

/2;236A@, :__QZ`UMX R[^ S^[c`T [R `TQ Ya_Oa[_WQXQ`MX _e_`QY% OMXOUaY MX_[ ^QSaXM`Q_ MZP U_ O^U`UOMX R[^ `TQ O[Z`^MO`U[Z MZP

^QXMdM`U[Z [R Ya_OXQ `U__aQ' >Z MPPU`U[Z% U` OMZ TQX\ Na^Z N[Pe RM` Ne \^[Y[`UZS `TQ^Y[SQZQ_U_ MZP ^QPaOUZS PUQ`M^e RM`

MN_[^\`U[Z'

1<@.42, .))g/))YS `c[ [^ `T^QQ `UYQ_ \Q^ PMe

?.A6;4, """"

0.A24<?62@, 39% 59

/2;236A@, HTQ OTQYUOMX UZ OTUXU \Q\\Q^_ `TM` YMWQ_ `TQY _\UOe% OM\_MUOUZ QZTMZOQ_ RM` X[__ Ne RU^_` ^MU_UZS XQbQX_ [R `TQ

ZQa^[T[^Y[ZQ Z[^Q\UZQ\T^UZQ% cTUOT UZO^QM_Q_ YQ`MN[XUO ^M`Q' >` TM_ NQQZ R[aZP `[ QXQbM`Q RM` Na^ZUZS cTQZ `MWQZ MZ T[a^

NQR[^Q MQ^[NUO QdQ^OU_Q MZP OMZ MX_[ PQO^QM_Q TaZSQ '̂ @[[W R[^ OM\_MUOUZ _a\\XQYQZ`_ `TM` XU_` GO[bUXXQ `TQ^YMX aZU`_% [^ TQM`

aZU`_% cU`T M P[_MSQ `TM` _a\\XUQ_ -)%)))g1)%))) aZU`_' L[a OMZ MX_[ `MWQ omn `_\ [R S^[aZP ^QP \Q\\Q^ [^ OMeQZZQ \Q\\Q^ `TM`

XU_`_ `TQ TQM` aZU`_'

1<@.42, -)%)))g1)%))) aZU`_ ,) YUZa`Q_ NQR[^Q YQMX_ MZP [ZQ T[a^ NQR[^Q OM^PU[

?.A6;4, """"

0.A24<?62@, 39% :/

/2;236A@, 8M^ZU`UZQ MUP_ `TQ `^MZ_\[^` [R RM`_ UZ`[ `TQ YMOTUZQ^e [R Ya_OXQ OQXX_ #YU`[& OT[ZP^UM$% cTQ^Q U`j_ Na^ZQP R[^ RaQX'

FQ_QM^OT _T[c_ U` UY\^[bQ_ RM` X[__ Pa^UZS QdQ^OU_Q MZP X[c&OM^N PUQ`UZS' 8M^ZU`UZQ MX_[ M\\QM^_ `[ QZTMZOQ ^QO[bQ^e R[XX[cUZS

UZ`QZ_Q XUR̀ UZS MZP UZO^QM_Q_ `TQ ZaYNQ^ [R `Q_`[_`Q^[ZQ ^QOQ\`[^_ UZ Ya_OXQ OQXX_% `TQ^QNe MUPUZS S^[c`T' ;a^`TQ^ QbUPQZOQ

\[UZ`_ `[ OM^ZU`UZQ M_ M \[`QZ` BC N[[_`Q %̂ cTUOT YQMZ_ Y[^Q NX[[P RX[c MZP QZTMZOQP Za`^UQZ`% [deSQZ% MZP MZMN[XUO T[^Y[ZQ

PQXUbQ^e `[ Ya_OXQ_'
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1<@.42, *%)))g,%)))YS UZ `TQ R[^Y [R @&OM^ZU`UZQ% MOQ`eX&@&OM^ZU`UZQ% @&OM^ZU`UZQ& @&`M^`^M`Q #_QQ MX_[ SXeOUZQ \^[\U[ZeX&@&OM &̂

ZU`UZQ$4 e[a OMZ MX_[ `MWQ MZ[`TQ^ P[_Q cU`T YQMX_ UZ `TQ Y[^ZUZS MZP cU`T QbQZUZS YQMX_

?.A6;4, """"

0.A24<?62@, @A% :/

/2;236A@, 8M^Z[_UZQ U_ cTM` NQ`M&MXMZUZQ R[^Y_ UZ Ya_OXQ OQXX_ cTQZ U` O[YNUZQ_ cU`T TU_`UPUZQ' G[ cTe P[ Y[_` _a\\XQYQZ`_

a_Q NQ`M&MXMZUZQ MZP Z[` OM^Z[_UZQ5 7QOMa_Q cTQZ e[a O[Z_aYQ OM^Z[_UZQ% U` SQ`_ N^[WQZ P[cZ UZ `TQ PUSQ_`UbQ `^MO` `[ NQ`M&

MXMZUZQ MZP TU_`UPUZQ' =[cQbQ %̂ _[YQ _a\\XQYQZ`_ P[ \^[bUPQ OM^Z[_UZQ' 8M^Z[_UZQ MZP NQ`M& MXMZUZQ% M^Q N[`T QRRQO`UbQ R[^

N[[_`UZS _`^QZS`T% \[cQ %̂ MZP _UfQ'

1<@.42, +g,S cU`T e[a^ \^Q& MZP \[_`& c[^W[a` _TMWQ_

?.A6;4, ""

0.A24<?F, 39

/2;236A@, 8TU`[_MZ U_ M OTM^SQP \^[`QUZ PQ^UbQP R^[Y OTU`UZ `TM` M`̀ ^MO`_% NUZP_% MZP ^QY[bQ_ RM` R^[Y `TQ PUSQ_`UbQ _e_`QY

NQR[^Q U` OMZ NQ MN_[^NQP Ne `TQ N[Pe' CZQ _`aPe ^Q\[^`QP `TM` `T[_Q `MWUZS OTU`[_MZ cU`T[a` PUQ`UZS X[_` MN[a` `T^QQ \[aZP_

Y[^Q N[Pe RM` `TMZ _aNVQO`_ `MWUZS M \XMOQN['

1<@.42, +S NQR[^Q TUST&RM` YQMX_

?.A6;4, """""

0.A24<?F, :/

/2;236A@, 6 R^MO`U[Z [R YUXW \^[`QUZ% OM_QUZ \^[bUPQ_ M _`QMPe _`^QMY [R MYUZ[ MOUP_ [bQ^ M X[ZSQ^ \Q^U[P [R `UYQ #Pa^UZS _XQQ\%

R[^ QdMY\XQ$ UZ O[Y\M^U_[Z `[ cTQe \^[`QUZ% `TQ _[XaNXQ \^[`QUZ R^MO`U[Z UZ YUXW' FQ_QM^OT _T[c_ `TM` `T[_Q MPPUZS OM_QUZ `[ M

\[_`& c[^W[a` cTQe _TMWQ SMUZQP Y[^Q Ya_OXQ `TMZ `T[_Q `MWUZS cTQe cU`T[a` OM_QUZ'

1<@.42, +)g-)S NQ`cQQZ YQMX_ MZP([^ NQR[^Q NQP`UYQ' 6X_[ O[Z_UPQ^ ^Q\XMOUZS *)g+)S [R cTQe UZ e[a^ \[_`&c[^W[a` _TMWQ

cU`T OM_QUZ'

?.A6;4, ""
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0.A24<?62@, 59% 2=

/2;236A@, 8TX[^[\TeXX U_ M S^[a\ [R S^QQZ \USYQZ`_ `TM` MN_[^N_ XUST` R[^ \T[`[_eZ`TQ_U_% cTUOT _a_`MUZ_ \XMZ` XURQ `T^[aST `TQ

O[ZbQ^_U[Z [R _aZXUST` UZ`[ OTQYUOMX QZQ^Se' >` \^[bUPQ_ ZaYQ^[a_ NQZQRU`_ `[ TaYMZ_% `[[% YMUZXe PaQ `[ U`_ MZ`U[dUPMZ` MZP

MZ`U& UZRXMYYM`[^e QRRQO`_' FQ_QM^OT _T[c_ `TM` PMUXe a_Q OMZ PQO^QM_Q 9B6 PMYMSQ Ne Y[^Q `TMZ .)"% cTUOT MX_[ TQX\_ cU`T

Ya_OXQ ^QO[bQ^e' 8TX[^[\TeXX YMe QbQZ TQX\ `[ N[[_` QZPa^MZOQ Ne MUPUZS `TQ [deSQZ PQXUbQ^e `[ Ya_OXQ_ MZP YMe \^[`QO`

MSMUZ_` OQ^`MUZ OMZOQ^_ MZP QbQZ TMXU`[_U_'

1<@.42, *))YS `c[ [^ `T^QQ `UYQ_ \Q^ PMe

?.A6;4, """

0.A24<?62@, 39% 2=% :.% 59

/2;236A@, 6Z Qd`^MO` R^[Y O[O[M `TM` \^[& bUPQ_ MXX `TQ NQZQRU`_ [R OT[O[XM`Q cU`T[a` `TQ _aSM^ [^ RM`% OT[OMYUZQ O[Z`MUZ_ M

ZaY& NQ^ [R MO`UbQ UZS^QPUQZ`_ `TM` TQX\ _a\\^Q__ M\\Q`U`Q MZP QZTMZOQ YQ`MN[XU_Y% UZOXaPUZS OMRRQUZQ% `e^MYUZQ% `TQ[N^[YUZQ%

MZP \TQZeX& Q`TeXMYUZQ' HTQ_Q O[Y\[ZQZ`_ MX_[ N[[_` QZQ^Se MZP UY\^[bQ Y[[P% O[ZOQZ`^M`U[Z% MZP MXQ^`ZQ__' 1<@.42, *g+S

a\ `[ `T^QQ `UYQ_ \Q^ PMe

?.A6;4, """"

0.A24<?F, 59

/2;236A@, G[YQ YMZaRMO`a^Q^_ O[YNUZQ OT[ZP^[U`UZ cU`T SXaO[_MYUZQ [^ [`TQ^ UZS^QPUQZ`_ `TM` OMZ TMbQ M _eZQ^SU_`UO QRRQO` [Z

V[UZ` TQMX`T' 6_ cU`T SXaO[_MYUZQ% OT[ZP^[U`UZ OMZ TQX\ QM_Q M^`T^U`U_ _eY\`[Y_ MZP YMe MX_[ \^[`QO` V[UZ`_ R^[Y PQ_`^aO`UbQ

QZfeYQ_' >` OMZ `MWQ a\ `[ `T^QQ Y[Z`T_ [R O[Z`UZa[a_ a_Q NQR[^Q QRRQO`_ M^Q Z[`UOQMNXQ'

1<@.42, 1))g*%.))YS [R OT[ZP^[U`UZ _aXRM`Q [^ OT[ZP^[U`UZ TeP^[OTX[^UPQ PMUXe UZ `c[ [^ `T^QQ PUbUPQP P[_Q_

?.A6;4, """

0.A24<?62@, 39% :/

/2;236A@, 8T^[YUaY U_ Q__QZ`UMX R[^ TQX\UZS `TQ N[Pe YMUZ`MUZ [\`UYMX UZ_aXUZ RaZO`U[Z% cTUOT U_ UY\[^`MZ` R[^ _`MeUZS XQMZ MZP

NaUXPUZS Ya_OXQ' FQ_QM^OT TM_ MX_[ _T[cZ `TM` U` OMZ _USZURUOMZ`Xe ^QPaOQ OM^N O^MbUZS_% QZTMZOQ RM` X[__% MZP X[cQ^ O[^`U_[X

XQbQX_' 8T^[YUaY U_ QM_UXe PQ\XQ`QP UZ `T[_Q UZPUbUPaMX_ ^Q_`^UO`UZS OMX[^UQ_ MZP([^ `^MUZUZS UZ`QZ_QXe'

1<@.42, +))g-)) YUO^[S^MY_ #YOS$ [R OT^[YUaY \UO[XUZM`Q [^ OT^[YUaY ZUO[`UZM`Q \Q^ PMe cU`T YQMX_
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?.A6;4, """

0.A24<?62@, :/% @A

/2;236A@, 8T^e_UZ #MX_[ WZ[cZ M_ .% 0&PUTeP^[deRXMb[ZQ$ U_ M RXMb[Z[UP O[Y\[aZP `TM` UZTUNU`_ `TQ M^[YM`M_Q QZfeYQ `TM`

O[ZbQ^`_ `Q_`[_`Q^[ZQ UZ`[ Q_`^[SQZ' A[^Q ^QOQZ` ^Q_QM^OT R^[Y HQdM_ HQOT IZUbQ^_U`e% UZ @aNN[OW% RUZP_ `TM` U` OMZ MX_[ PU^QO`Xe

UZ& O^QM_Q `Q_`[_`Q^[ZQ \^[PaO`U[Z Ne QZTMZOUZS `TQ `Q_`U_j MNUXU`e `[ O[ZbQ^` OT[XQ_`Q^[X UZ`[ _`Q^[UP T[^Y[ZQ_ _aOT M_

`Q_`[_`Q^[ZQ'

1<@.42, *S cU`T N^QMWRM_`% XaZOT% MZP `TQ XM_` YQMX [R `TQ PMe

?.A6;4, """

0.A24<?62@, 59% 39% :/

/2;236A@, 8UZZMY[Z O[Z`MUZ_ `TQ MO`UbQ O[Y\[ZQZ` TeP^[deOTMX[ZQ% cTUOT UYU`M`Q_ `TQ QRRQO`_ [R UZ_aXUZhM \[cQ^RaX MZMN[XUO

T[^Y[ZQ `TM` P^UbQ_ OM^N[TeP^M`Q_ MZP MYUZ[ MOUP_ UZ`[ Ya_OXQ OQXX_hMZP MXX[c_ NQ`̀ Q^ NUZPUZS `[ UZ_aXUZ ^QOQ\`[^_ [Z Ya_OXQ

OQXX_' JU`T Y[^Q [R `TQ OM^N_ NQUZS \a_TQP UZ`[ `TQ Ya_OXQ RUNQ^_% U` U_ XQ__ XUWQXe `TM` `T[_Q OM^N_ cUXX NQ _`[^QP M_ N[Pe RM`' >Z

MPPU`U[Z% UZ_aXUZ MO`_ XUWQ M WQe UZ Ya_OXQ OQXX_ `[ PU^QO`Xe `a^Z [Z `TQ \^[OQ__ WZ[cZ M_ Ya_OXQ \^[`QUZ _eZ`TQ_U_% cTUOT N[[_`_

S^[c`T'

1<@.42, *))g+.)YS cU`T YQMX_ PMUXe #_aOT M_ `TQ `^MPQYM^WQP OUZZMY[Z Qd`^MO` 8UZZaXUZ D;$

?.A6;4, """"

0.A24<?62@, 2=% :/

/2;236A@, HTU_ MYUZ[ MOUP U_ OX[_QXe ^QXM`QP `[ M^SUZUZQ MZP U_ ^QMPUXe O[ZbQ^`QP `[ M^SUZUZQ UZ `TQ N[Pe' FQ_QM^OT _T[c_ `TM`

`MWUZS OU`^aXXUZQ UZO^QM_Q_ M^SUZUZQ MZP BC XQbQX_ UZ `TQ NX[[P NQ`̀ Q^ `TMZ `MWUZS M^SUZUZQ Ne U`_QXR' >` MX_[ TQX\_ \^QbQZ` Ya_OXQ

RM`USaQ Ne MUPUZS UZ `TQ ^QY[bMX [R MYY[ZUM R^[Y `TQ N[Pe% ^QMN_[^NUZS XMO`M`Q R[^ UZO^QM_QP 6HD ^Q_eZ`TQ_U_ Pa^UZS TUST&

UZ`QZ_U`e c[^W[a`_% MZP N[[_`UZS Ya_OXQ \^[`QUZ _eZ`TQ_U_ bUM PU^QO` MZMN[XUO _USZMXUZS' 8U`^aXXUZQ YMXM`Q QXQbM`Q_ Ya_OXQ 6HD Ne

,." Pa^UZS QdQ^OU_Q MZP UZO^QM_Q_ `TQ ^M`Q [R O^QM`UZQ \T[_\TM`Q ^Q_eZ`TQ_U_ Ne +)"'

1<@.42, ,g/S [R @&OU`^aXXUZQ [^ OU`^aXXUZQ YMXM`Q ,)g/) YUZa`Q_ NQR[^Q c[^W[a`_

?.A6;4, """"

0.A24<?F, 59

/2;236A@, 8[XXMSQZ TeP^[Xe_M`Q U_ M \^[`QUZ `TM` TQX\_ ^QSQZQ^M`Q MZP _eZ`TQ_UfQ OM^`UXMSQ' CZQ _`aPe [Z [_`Q[M^`T^U`U_ \M`UQZ`_

^Q\[^`QP `TM` `T[_Q `MWUZS O[XXMSQZ TMP _USZURUOMZ` \MUZ ^QPaO`U[Z MZP O[aXP ^QPaOQ `TQU^ a_Q [R Z[Z_`Q^[UPMX MZ`U&UZRXMYYM`[^e
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P^aS_' 8[XXMSQZ TeP^[Xe_M`Q MX_[ _`UYaXM`Q_ `TQ _eZ`TQ_U_ [R `e\Q >> O[XXMSQZ UZ OM^`UXMSQ'

1<@.42, *)S \Q^ PMe% `MWQZ R[^ M` XQM_` `T^QQ Y[Z`T_

?.A6;4, """""

0.A24<?62@, 39% :/% 59

/2;236A@, HTU_ RM`̀ e MOUP R[aZP UZ YQM`_ MZP PMU^e \^[PaO`_ OMZ TQX\ UZOUZQ^M`Q N[Pe RM` cTUXQ _UYaX`MZQ[a_Xe UZO^QM_UZS

Ya_OXQ YM__ MZP _`^QZS`T' 8@6 MX_[ M__U_`_ UZ ^QPaOUZS `TQ ^U_W R[^ OQ^`MUZ OMZOQ^_' L[a Ya_` _a\\XQYQZ` R[^ M` XQM_` *+ cQQW_

R[^ QRRQO`_ `[ NQ Z[`UOQ& MNXQ% MZP 8@6 M\\QM^_ `[ NQ Y[_` QRRQO`UbQ cTQZ O[Z_aYQP M_ \M^` [R M X[c&OMX[^UQ [^ X[c&RM` PUQ`'

@[[W R[^ OU_&2% `^MZ&** MZP([^ `^MZ&*)% [^ OU_&*+ [Z `TQ XMNQX'

1<@.42, *g,S cU`T N^QMWRM_`% XaZOT% MZP PUZZQ^

?.A6;4, """"

0.A24<?62@, 2=% 59

/2;236A@, 8[E*) U_ UZb[XbQP UZ MXX [deSQZ& a`UXUfUZS #MQ^[NUO$ YQ`MN[XUO ^QMO`U[Z_ cU`TUZ `TQ N[Pe MZP TQX\_ Ya_OXQ OQXX_ O[ZbQ^`

QZQ^Se' FQ_QM^OT _a\\[^`_ U`_ a_Q UZ O[Z`^[XXUZS NX[[P \^Q__a^Q MZP \^QbQZ`UZS TQM^` PU_QM_Q Ne ^QPaOUZS @9@ #NMP$ OT[XQ_`Q^[X'

H^MUZUZS SQZQ^M`Q_ Ya_OXQ&PMYMSUZS R^QQ ^MPUOMX_% cTUOT 8[E*) TQX\_ ZQa`^MXUfQ4 U`j_ MX_[ a_QP `[ `a^Z OM^N_ MZP RM` UZ`[ QZQ^Se'

CZQ _`aPe R[aZP `TM` _a\\XQYQZ`UZS cU`T ,))YS [R 8[E*) PMUXe R[^ QUST` PMe_ ^QPaOQP RM`USaQ Pa^UZS QdQ^OU_Q MZP _\QP a\

^QO[bQ^e NQ`cQQZ N[a`_ [R QdQ^OU_Q' 6_ MZ MZ`U[dUPMZ`% 8[E*) ^QSQZQ^M`Q_ `TQ MZ`U[dUPMZ` \[cQ^ [R bU`MYUZ_ 8 MZP :'

1<@.42, ,))YS \Q^ PMe cU`T YQMX_

?.A6;4, """""

0.A24<?62@, :/% @A% 2=% 59

/2;236A@, AMPQ R^[Y `TQ `T^QQ MYUZ[_ M^SUZUZQ% SXeOUZQ% MZP YQ`TU[ZUZQ% O^QM`UZQ U_ `QOTZUOMXXe MZ MYUZ[&MOUP _a\\XQYQZ`% Z[`

MZ UZPUbUPaMX MYUZ[' 8^QM`UZQ N[[_`_ XQMZ Ya_OXQ YM__ SMUZ_ Ne MN[a` *) \[aZP_ MZP _`^QZS`T Ne MN[a` *)" UZ Va_` M RQc cQQW_%

QbQZ UZ TUSTXe `^MUZQP XUR̀ Q^_' >` MX_[ TQX\_ N[X_`Q^ XQbQX_ [R O^QM`UZQ \T[_\TM`Q% cTUOT UZ `a^Z N[[_`_ 6HD \^[PaO`U[Z% `TQ aX`UYM`Q

QZQ^Se _[a^OQ R[^ Ya_OXQ_'

1<@.42, 9Q\QZPUZS [Z `TQ R[^Y [R O^QM`UZQ e[a a_Q% `MWQ MN[a` +g.S cU`T e[a^ \^Q& MZP \[_`&c[^W[a` \^[`QUZ _TMWQ_'
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?.A6;4, """"

0.A24<?F, 59

/2;236A@, HTU_ MO`UbQ UZS^QPUQZ` UZ `TQ _\UOQ `a^YQ^UO Z[` [ZXe \^[`QO`_ e[a R^[Y OMZOQ^ MZP TQM^` PU_QM_Q Na` TM_ MX_[ NQQZ

_T[cZ `[ ^QXUQbQ `TQ \MUZ MZP UZRXMYYM`U[Z M__[OUM`QP cU`T TQMXUZS R^[Y _a^SQ^e MZP M^`T^U`U_' FQ_QM^OT TM_ MX_[ _T[cZ `TM` U`

OMZ _USZURUOMZ`Xe ^QPaOQ OM^`UXMSQ PQ_`^aO`U[Z Ne UZTUNU`UZS OTQYUOMX_ `TM` UZ_`USM`Q UZRXMYYM`U[Z UZ `TQ N[Pe'

1<@.42, +))g.))YS [R `a^YQ^UO Qd`^MO` _`MZPM^PUfQP R[^ M` XQM_` 1." Oa^OaYUZ% `c[ [^ `T^QQ `UYQ_ \Q^ PMe

?.A6;4, """"

0.A24<?62@, :/% @A

/2;236A@, HTU_ MYUZ[ MOUP U_ \^[PaOQP UZ `TQ \U`aU`M^e SXMZP% cTQ^Q U` _`UYaXM`Q_ `TQ ^QXQM_Q [R @=' HTQZ% @= `^MbQX_ bUM `TQ

NX[[P_`^QMY `[ `TQ `Q_`UOXQ_ cTQ^Q U` OMa_Q_ M N[[_` UZ `Q_`[_`Q^[ZQ \^[PaO`U[Z' 9& M_\M^`M`Q U_ MX_[ \^[PaOQP UZ_UPQ `TQ

`Q_`UOXQ_ MZP MO`_ [Z @QePUS OQXX_ #_\QOUMX OQXX_ UZ `TQ `Q_`UOXQ_ `TM` \^[PaOQ `Q_`[_`Q^[ZQ$ `[ UZO^QM_Q H \^[PaO`U[Z M_ cQXX M_

`TQ \^[PaO`U[Z [R _\Q^Y' CZQ _`aPe ^Q\[^`QP `TM` YQZ `MWUZS 9&M_\M^`M`Q R[^ Va_` *+ PMe_ UZO^QM_QP `TQU^ `Q_`[_`Q^[ZQ XQbQX_ Ne

Y[^Q `TMZ -)"'

1<@.42, ,S UZ `TQ Y[^ZUZS

?.A6;4, """

0.A24<?62@, :/% @A

/2;236A@, HTU_ _T^aN% MX_[ WZ[cZ M_ TM_ NQQZ a_QP R[^ OQZ`a^UQ_ M_ M _Qd N[[_`Q '̂ =[cQbQ %̂ U` cM_Zj` aZ`UX

^QOQZ`Xe `TM` PMYUMZM XQMR Qd`^MO` cM_ _T[cZ `[ UZTUNU` `TQ M^[YM`M_Q QZfeYQ% cTUOT O[ZbQ^`_ `Q_`[_`Q^[ZQ UZ`[ Q_`^[SQZ UZ

`TQ N[Pe' HTQ MO`UbQ UZS^QPUQZ`_ UZ PMYUMZM% OMXXQP \UZ[OQYN^UZ MZP MOMOQ`UZ% cQ^Q YMUZXe ^Q_\[Z_UNXQ R[^ `TU_ QRRQO`' 1<@.42,

.)g.))YS [R PMYUMZM Qd`^MO` `T^QQ `UYQ_ \Q^ PMe UZ NQ`cQQZ YQMX_

?.A6;4, """

0.A24<?62@, :/% @A% 39% 59

/2;236A@, D^[PaOQP Ne `TQ MP^QZMX SXMZP_% `TQ T[^Y[ZQ 9=:6 _a\\[^`_ UZ_aXUZ RaZO`U[Z% UZO^QM_Q_ N[ZQ PQZ_U`e% \^[Y[`Q_

YQZ`MX TQMX`T% MZP% [R O[a^_Q% c[^W_ M_ M \^QOa^_[^ R[^ `Q_`[_`Q^[ZQ' FQ_QM^OT TM_ R[aZP `TM` U` TQX\_ ^QPaOQ N[Pe RM`%

\M^`UOaXM^Xe R^[Y `TQ YUP_QO`U[Z4 U` MX_[ UZO^QM_Q_ XQbQX_ [R ><;&*% MZ MZMN[XUO RMO`[^ O^U`UOMX R[^ Ya_OXQ S^[c`T' 9=:6 XQbQX_ OMZ

_`M^` `[ PQOXUZQ UZ `TQ QM^Xe +)_ UZ YMXQ_ cT[ `^MUZ UZ`QZ_QXe'

1<@.42, +.g*))YS [ZOQ [^ `cUOQ PMUXe
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?.A6;4, """

0.A24<?62@, 59% :/

/2;236A@, :ZfeYQ_ M^Q \^[`QUZ_ `TM` MO` M_ OM`MXe_`_% QZMNXUZS YQ`MN[XUO \^[OQ__Q_ `[ [OOa^ M` XUST`ZUZS _\QQP' HTQe MX_[ N^QMW

P[cZ `TQ YMO^[Za`^UQZ`_h\^[`QUZ% OM^N_% MZP RM`' CR YMV[^ UY\[^`MZOQ `[ `TQ N[PeNaUXPQ^ M^Q `TQ \^[`QM_Q QZfeYQ_ `TM` N^QMW

P[cZ \^[`QUZ' FQ_QM^OT _T[c_ `TQe OMZ MX_[ TQX\ MOOQXQ^M`Q Ya_OXQ ^QO[bQ^e MR̀ Q^ c[^W[a`_ M_ cQXX M_ ^QPaOQ _cQXXUZS MZP

_\QQP `TQ TQMXUZS [R OQ^`MUZ UZVa^UQ_' 8T[[_Q MZ QZfeYQ R[^YaXM `TM` O[Z`MUZ_ _[YQ [^ MXX [R `TQ R[XX[cUZS3 `^e\_UZ%

OTeY[`^e\_UZ% \Q\_UZ% \MZO^QM`UO QZfeYQ_% N^[YQXMUZ% MZP \M\MUZ'

1<@.42, +.)g.))YS *. YUZa`Q_ NQR[^Q YQMX_

?.A6;4, """

0.A24<?F, :/

/2;236A@, 9UUZP[XQ OMZ TQX\ ZQa`^MXUfQ `TQ ZQSM`UbQ QRRQO`_ [R TUST Q_`^[SQZ XQbQX_% TQX\UZS `[ WQQ\ `Q_`[_`Q^[ZQ XQbQX_ a\

cU`T[a` M^[YM`UfM`U[Z #`TQ \^[OQ__ UZ cTUOT `Q_`[_`Q^[ZQ U_ O[ZbQ^`QP `[ Q_`^[SQZ% cTUOT XQMP_ `[ QdOQ__ cM`Q^ MZP RM`

^Q`QZ`U[Z$' HMWUZS 9>A cU`T bU`MYUZ : OMZ UZO^QM_Q U`_ MN_[^\`U[Z'

1<@.42, +))g,))YS UZ `c[ [^ `T^QQ PUbUPQP P[_Q_

?.A6;4, """

0.A24<?F, :.

/2;236A@, 9A6: cM_ [^USUZMXXe YM^WQ`QP UZ `TQ *2/)_ M_ M \^Q_O^U\`U[Z P^aS `[ QZTMZOQ XQM^ZUZS MZP YQY[^e UZ UZPUbUPaMX_

cU`T M`̀ QZ`U[Z PU_[^PQ^_' FQ_QM^OT _T[c_ `TM` U` XQMP_ `[ TUSTQ^ OT[XUZQ XQbQX_ UZ `TQ N^MUZ `TMZ `MWUZS OT[XUZQ Ne U`_QXR' HTU_

QRRQO` _QQY_ `[ NQ PaQ `[ `TQ RMO` `TM` 9A6: UZTUNU`_ `TQ N^QMWP[cZ [R OT[XUZQ% cTUOT _T[aXP XQMP `[ TUSTQ^ MOQ`eXOT[XUZQ

XQbQX_ MZP% `Ta_% NQ`̀ Q^ YQZ`MX RaZO`U[Z'

1<@.42, *))g+))YS [ZOQ [^ `cUOQ M PMe

?.A6;4, """"

0.A24<?62@, 2=% 39

/2;236A@, HTU_ _`UYaXMZ`% MX_[ WZ[cZ M_ YQ`TeXTQdMZMYUZQ% U_ `TQ MO`UbQ UZS^QPUQZ` R[aZP UZ SQ^MZUaY [UX' 6ZQOP[`MX ^Q\[^`_

OXMUY `TM` *&,% PUYQ`TeXMYeXMYUZQ \^[bUPQ_ M Qa\T[^UO QRRQO` `TM` QZTMZOQ_ c[^W[a`_ NQ`̀ Q^ `TMZ OMRRQUZQ' >Z MPPU`U[Z `[
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UZO^QM_UZS MXQ^`ZQ__% U` OMZ QZTMZOQ Y[[P% PQO^QM_Q TaZSQ %̂ MZP MUP RM` Na^ZUZS'

1<@.42, +.g.)YS [R PUYQ`TeXMYeXMYUZQ [^ *.)g.))YS [R SQ^MZUaY Qd`^MO` MN[a` ,) YUZa`Q_ NQR[^Q c[^W[a`_

?.A6;4, """"

0.A24<?F, 59

/2;236A@, JQXX WZ[cZ R[^ U`_ UYYaZQ&\^[`QO`UbQ \^[\Q^`UQ_% `TU_ TQ^N TM_ NQQZ _T[cZ `[ [RRQ^ _[YQ PQRQZ_Q MSMUZ_` O[XP_ MZP

`TQ RXa MZP OMZ NQ a_QP `[ \^[`QO` `TQ UYYaZQ _e_`QY R^[Y `TQ _`^Q__ OMa_QP Ne TQMbe `^MUZUZS' >` YMe MX_[ N[[_` `TQ M\\Q`U`Q%

cTUOT OMZ NQ O^U`UOMX UZ YM__&SMUZUZS \TM_Q_' G[YQ ^Q_QM^OT QbQZ _aSSQ_`_ `TM` QOTUZMOQM UZO^QM_Q_ \^[PaO`U[Z [R [deSQZ&

OM^^eUZS ^QP NX[[P OQXX_% cTUOT O[aXP QZTMZOQ QZPa^MZOQ' @[[W R[^ \^[PaO`_ `TM` O[Z`MUZ _`MZPM^PUfQP `[

-" _Q_&]aU`Q^\QZQ Q_`Q^_% [^ _`MZPM^PUfQP `[ -" QOTUZMO[_UPQ_'

1<@.42, +))g-))YS `c[ `[ R[a^ `UYQ_ \Q^ PMe Pa^UZS RXa _QM_[Z [^ M` `TQ [Z_Q` [R M O[XP' H[ _`UYaXM`Q M\\Q`U`Q% `MWQ -))g

.))YS NQR[^Q YQMX_' >` U_ NQ_` `[ OeOXQ `TU_ _a\\XQYQZ` UZ \Q^U[P_ [R `T^QQ cQQW_ [Z MZP [ZQ cQQW [RR'

?.A6;4, """""

0.A24<?F, :/

/2;236A@, 6X_[ WZ[cZ M_ QSS MXNaYQZ% `TU_ U_ MZ QRRQO`UbQ _[a^OQ [R \^[`QUZ `TM`j_ cQXX `[XQ^M`QP Ne YMZe \Q[\XQ% UZOXaPUZS

`T[_Q cT[ M^Q XMO`[_Q&UZ`[XQ^MZ`' JU`T M TUST O[Z`QZ` [R 7866_% cTUOT OMZ TQX\ P^UbQ Ya_OXQ \^[`QUZ _eZ`TQ_U_ MZP Te\Q^`^[\Te%

U` _`UYaXM`Q_ \^[`QUZ _eZ`TQ_U_ _UYUXM^ `[ YUXW \^[`QUZ' >`j_ MX_[ ^UOT UZ `TQ MYUZ[ MOUP M^SUZUZQ% cTUOT `^USSQ^_ BC \^[PaO`U[Z' :SS

cTU`Q \^[`QUZ U_ M TUST& _aXRa &̂O[Z`MUZUZS \^[`QUZ% cTUOT U_ O^aOUMX `[ `TQ N[Pej_ T[^Y[ZQ&\^[PaOUZS \M`TcMe_% YQMZUZS U` OMZ

Ra^`TQ^ QZTMZOQ S^[c`T'

1<@.42, +)g.)S NQ`cQQZ YQMX_ [^ *)g+)S MPPQP `[ e[a^ \^Q& MZP \[_`&c[^W[a` _TMWQ_

?.A6;4, """"

0.A24<?F, 59

/2;236A@, :XPQ^NQ^^e Qd`^MO` O[YQ_ R^[Y `TQ R^aU` [R `TQ \XMZ`% M SQZa_ [R a\ `[ ,) _\QOUQ_ [R _T^aN_' CZQ _`aPe

^Q\[^`QP `TM` \Te`[OTQYUOMX_ UZ QXPQ^NQ^^e PU^QO`Xe NUZP `[ `TQ =*B* bU^a_ MZP NX[OW U`_ MNUXU`e `[ QZ`Q^ OQXX_% cTUOT U_ O^U`UOMX R[^

U`_ UZRQO`U[a_ QRRQO`_' 6ZP UR e[a P[ O[Z`^MO` `TQ RXa% ^Q_QM^OT _T[c_ `TM` `MWUZS QXPQ^NQ^^e Qd`^MO` OMZ ^QPaOQ `TQ Pa^M`U[Z Ne

TMXR'

1<@.42, +g-S R[a^ `UYQ_ \Q^ PMe
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?.A6;4, """

0.A24<?62@, :/% @A% 59

/2;236A@, HTU_ ^MUZR[^Q_` \XMZ`% MX_[ WZ[cZ M_ AMXMe_UMZ SUZ_QZS [^ M\\QM^_ `[ PU^QO`Xe QZTMZOQ `Q_`[_`Q^[ZQ

\^[PaO`U[Z Ne _`UYaXM`UZS `TQ @QePUS OQXX_h_\QOUMX OQXX_ `TM` O[ZbQ^` OT[XQ_`Q^[X UZ`[ `Q_`[_`Q^[ZQh UZ `TQ `Q_`Q_' >` YMe MX_[

R^QQ a\ `Q_`[_`Q^[ZQ UZ `TQ NX[[P' HQ_`[_`Q^[ZQ Z[^YMXXe OU^OaXM`Q_ UZ `TQ NX[[P% N[aZP `[ `TQ OM^^UQ^ \^[`QUZ OMXXQP G=7<' HTU_

\^[`QUZ Qd`QZP_ `TQ `UYQ `Q_`[_`Q^[ZQ _`Me_ UZ `TQ NX[[P Na` \^QbQZ`_ U` R^[Y QZ`Q^UZS Ya_OXQ OQXX_' ?MOW U_ NQXUQbQP

`[ TQX\ ^QXQM_Q `Q_`[_`Q^[ZQ R^[Y G=7< _[ `TM` Y[^Q [R U` OMZ QZ`Q^ Ya_OXQ OQXX_ `[ UZPaOQ S^[c`T' @[[W R[^ \^[PaO`_ `TM`

\^[bUPQ M +)3* Qd`^MO` [R ?MOW'

1<@.42, +))g,))YS `c[ [^ `T^QQ `UYQ_ \Q^ PMe

?.A6;4, """

0.A24<?F, 39

/2;236A@, HTU_ Qd`^MO` R^[Y `TQ R^aU` Na^Z_ RM` Ne _`UYaXM`UZS _\QOURUO ^QOQ\`[^_ UZ `TQ OQZ`^MX ZQ^b[a_

_e_`QY `TM` N[[_` YQ`MN[XUO ^M`Q' :b[PUMYUZQ MX_[ ^QPaOQ_ TaZSQ^ MZP _X[c_ `TQ PUSQ_`U[Z [R R[[P% cTUOT Z[` [ZXe WQQ\_ e[a

RQQXUZS RaXXQ^ X[ZSQ^ Na` MX_[ OMa_Q_ M _X[c MZP _`QMPe ^QXQM_Q [R SXaO[_Q UZ`[ `TQ NX[[P_`^QMY% TQX\UZS \^QbQZ` UZ_aXUZ _\UWQ_

`TM` O[aXP XQMP `[ S^QM`Q^ RM` _`[^MSQ'

1<@.42, ,)g.)YS `c[ [^ `T^QQ `UYQ_ \Q^ PMe

?.A6;4, """

0.A24<?62@, :/% @A% 39% 59

/2;236A@, HTU_ TQ^N TM_ Ye^UMP TQMX`T NQZQRU`_% `TQ Y[_` Z[`MNXQ NQUZS UZO^QM_QP UZ_aXUZ ^QXQM_Q PaQ `[ U`_ TUST O[ZOQZ`^M`U[Z

[R M 7866 U_[YQ %̂ -&TeP^[deU_[XQaOUZQ' ;QZaS^QQW OMZ MX_[ QXQbM`Q `Q_`[_`Q^[ZQ XQbQX_ M_ M ^Q_aX` [R U`_ TUST O[Z`QZ` [R

Ra^[_`MZ[XUO _M\[ZUZ_% cTUOT UZO^QM_Q @= XQbQX_ `[ _`UYaXM`Q `Q_`[_`Q^[ZQ \^[PaO`U[Z'

1<@.42, .))g+%)))YS \Q^ PMe [R Ra^[_`MZ[XUO _M\[ZUZ_ R^[Y RQZaS^QQW% [^ `TQ Q]aUbMXQZ` [R M` XQM_` *YS [R -&TeP^[deU_[XQaOUZQ

\Q^ \[aZP [R N[Pe cQUST` cU`T e[a^ \[_`&c[^W[a` _TMWQ `[ ^M\UPXe ^Q_`[^Q Ya_OXQ SXeO[SQZ

?.A6;4, """

0.A24<?62@, 59% 39

/2;236A@, ;UNQ^ U_ MZ UZPUSQ_`UNXQ O[Y\XQd OM^N[TeP^M`Q' 8[Z_aY\`U[Z [R _[XaNXQ MZP UZ_[XaNXQ RUNQ^ QZTMZOQ_ `TQ TQMX`T [R `TQ

PUSQ_`UbQ `^MO` MZP UY\^[bQ_ `TQ MN_[^\`U[Z MZP QRRUOUQZOe [R N[PeNaUXPUZS PUQ`_' ;UNQ^ UZO^QM_Q_ `TQ NaXW [R R[[P O[Z_aYQP%
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TQX\UZS `[ \^[OQ__ U`' L[a _T[aXP O[Z_aYQ MN[a` *)g*.S [R RUNQ^ R[^ QbQ^e *%))) OMX[^UQ_ QM`QZ R^[Y R[[P [^ _a\\XQYQZ`_'

1<@.42, ,g.S [R RUNQ^ R^[Y _a\\XQYQZ`_ NQR[^Q XM^SQ YQMX_ `[ TQX\ _X[c PUSQ_`U[Z% a\ `[ `T^QQ `UYQ_ \Q^ PMe

?.A6;4, """""

0.A24<?62@, 59% 39% :/% @A

/2;236A@, ;U_T [UX O[Z`MUZ_ `TQ Q__QZ`UMX [YQSM&, RM`̀ e MOUP_ QUO[_M\QZ`MQZ[UO MOUP #:D6$ MZP P[O[_MTQdMQZ[UO MOUP #9=6$'

HTQ_Q RM`̀ e MOUP_ M\\QM^ `[ ^QPaOQ `TQ ^U_W [R TQM^` PU_QM_Q MZP _`^[WQ% M_ cQXX M_ \^QbQZ` Ya_OXQ N^QMWP[cZ% QZTMZOQ V[UZ`

TQMXUZS% UY\^[bQ N^MUZ RaZO`U[Z% MZP TQX\ MOTUQbQ S^QM`Q^ RM` X[__'

1<@.42, *g,S cU`T YQMX_ `c[ [^ `T^QQ `UYQ_ \Q^ PMe

?.A6;4, """

0.A24<?62@, 39% :.% 59

/2;236A@, HTU_ Y[PURUQP MYUZ[ MOUP U_ cTM` `TQ Q__QZ`UMX MYUZ[ `^e\`[\TMZ U_ O[ZbQ^`QP `[ NQR[^Q U` R[^Y_ _Q^[`[ZUZ MZP

YQXM`[ZUZ UZ `TQ N[Pe' >Z YQZ% .&=HD TM_ NQQZ _T[cZ `[ UZO^QM_Q @= MZP S[ZMP[`^[\UZ&^QXQM_UZS T[^Y[ZQ `[ N[[_`

`Q_`[_`Q^[ZQ XQbQX_' GQ^[`[ZUZ OMZ TQX\ Oa^N R[[P O^MbUZS_hQ_\QOUMXXe R[^ OM^N[TeP^M`Q_hMZP YQXM`[ZUZ OMZ TQX\ e[a ^QXMd

NQR[^Q NQP' 6XX `TU_ YMWQ_ .&=HD S^QM` `[ `MWQ M` ZUST` `[ \^[Y[`Q MP^QZMX ^QO[bQ^e MZP QM_Q R[[P O^MbUZS_ cTQZ `TQe _QQY `[

NQ _`^[ZSQ_`' >Z [ZQ _`aPe% _aNVQO`_ `MWUZS .&=HD M`Q RQcQ^ OMX[^UQ_ \Q^ PMe MZP X[_` MZ MbQ^MSQ [R ** \[aZP_ UZ *+ cQQW_% cTUXQ

M \XMOQN[ S^[a\ TMP PURRUOaX`e XUYU`UZS OMX[^UO UZ`MWQ MZP X[_` [ZXe `c[ \[aZP_'

1<@.42, .)g*%,))YS ,)g/) YUZa`Q_ NQR[^Q NQP #`T[_Q `MWUZS \^Q_O^UNQP MZ`UPQ\^Q__MZ`_ _T[aXP Z[` a_Q .&=HD NQR[^Q

PU_Oa__UZS U` cU`T M \Te_UOUMZ$

?.A6;4, """"

0.A24<?62@, 39% 59% :/

/2;236A@, ;XMd_QQP [UX U_ MZ QdOQXXQZ` _[a^OQ [R MX\TM&XUZ[XQZUO MOUP% cTUOT `TQ N[Pe OMZ O[ZbQ^` `[ `TQ [YQSM&, RM`̀ e MOUP_ :D6

MZP

9=6 #_QQ k;U_T CUXl$% MZP U` TM_ \[`QZ` MZ`U& UZRXMYYM`[^e \^[\Q^`UQ_' >R [Z M X[c&RM` PUQ`% YQZ _T[aXP XUYU` `TQ MY[aZ` [R

RXMd_QQP [UX O[Z_aYQP `[ ,)S \Q^ PMe4 cTQZ O[YNUZQP cU`T M PUQ` X[c UZ RM`% U` TM_ NQQZ _T[cZ `[ ^QPaOQ `Q_`[_`Q^[ZQ UZ YQZ

Ne *." cU`TUZ ,) PMe_'

1<@.42, *g+ `N_\ \Q^ PMe cU`T R[[P
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?.A6;4, """"

0.A24<?62@, 59% :/

/2;236A@, 6X_[ WZ[cZ M_ R[XM`Q% `TU_ 7 bU`MYUZ U_ O^U`UOMX R[^ `TQ \^[PaO`U[Z MZP YMUZ`QZMZOQ [R ZQc OQXX_ #_aOT M_ Ya_OXQ

OQXX_$4 U`j_ MX_[ ZQQPQP `[ YMWQ 9B6 MZP FB6% `TQ NaUXPUZS NX[OW_ [R MXX OQXX_' ;[XM`Q QbQZ \XMe_ M ^[XQ UZ `TQ O[ZbQ^_U[Z [R

M^SUZUZQ `[ BC' >` MX_[ ^QSaXM`Q_ `TQ O[&RMO`[^_ `TM` PU^QO`Xe UZRXaQZOQ `TQ MY[aZ` [R M^SUZUZQ `TM` OMZ NQ O[ZbQ^`QP `[ BC%

^Q_aX`UZS UZ S^QM`Q^ BC \^[PaO`U[Z'

1<@.42, -))g1))YOS UZ `TQ R[^Y [R R[XUO MOUP [^ @&YQ`TeXR[XM`Q

?.A6;4, """"

0.A24<?62@, 39% :/

/2;236A@, ;[^_W[XUZ U_ `TQ MO`UbQ O[Y\[aZP UZ `TQ TQ^N M YQYNQ^ [R `TQ YUZ` RMYUXe' >` QZTMZOQ_ RM` X[__ Ne

MO`UbM`UZS `TQ QZfeYQ MPQZeXM`Q OeOXM_Q% cTUOT U_ MX_[ UZb[XbQP UZ `Q_`[_`Q^[ZQ \^[PaO`U[Z' HTU_ XQMP_ `[ MO`UbM`U[Z [R `TQ

T[^Y[ZQ&_QZ_U`UbQ XU\[\^[`QUZ XU\M_Q% cTUOT MXX[c_ RM` _`[^QP UZ RM` OQXX_ `[ NQ N^[WQZ P[cZ R[^ a_Q M_ RaQX' FQ_QM^OT R[aZP `TM`

[bQ^cQUST` YQZ cT[ `[[W R[^_W[XUZ R[^ *+ cQQW_ X[_` O[Z_UPQ^MNXe Y[^Q N[Pe RM` MZP TMP TUSTQ^ XQbQX_ [R `Q_`[_`Q^[ZQ `TMZ M

\XMOQN[ S^[a\'

1<@.42, HMWQ M _a\\XQYQZ` _`MZPM^PUfQP R[^ +)g.)YS R[^_W[XUZ% `c[ [^ `T^QQ `UYQ_ PMUXe NQR[^Q YQMX_'

?.A6;4, """

0.A24<?F, 39

/2;236A@, HTU_ OM^[`QZ[UP UZO^QM_Q_ `TQ MO`UbU`e [R aZO[a\XUZS \^[`QUZ_ UZ RM` OQXX_% cTUOT UZO^QM_Q_ `TQ MO`UbU`e [R `TQ YQ`MN[XUO

YMOTUZQ^e UZ OQXX_ MZP YMWQ_ `TQY Na^Z Y[^Q RaQX `[ \^[PaOQ MPQ]aM`Q QZQ^Se' >Z [`TQ^ c[^P_% e[a Na^Z Y[^Q OMX[^UQ_% _aOT M_

RM`% QMOT PMe' FQ_QM^OT _T[c_ `TM` XMN MZUYMX_ SUbQZ RaO[dMZ`TUZ X[_` _USZURUOMZ`Xe Y[^Q MNP[YUZMX RM` `TMZ MZUYMX_ ^QOQUbUZS M

\XMOQN[' @[[W R[^ \^[PaO`_ `TM` O[Z`MUZ RaO[dMZ`TUZ Qd`^MO` XUWQ `TQ `^MPQYM^WQP R[^Y KMZ`TUSQZ'

1<@.42, *.)g+))YS `c[ [^ `T^QQ `UYQ_ \Q^ PMe NQR[^Q YQMX_
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«"4-
WHAT YUU TAKE AFTER YUUR WURKUUTS MATTERS

Enhance your recovery with these supplements.

By Razvan Radu

SHARE

fi‘P

 
You just finished an intense lifting session. What’s next? At this point, you have your macronutrients covered in your post—

workout meal. Proteins, carbohydrates, fats are all in check. But what should you take in between your workout and your meal?

With your muscles becoming insulin sensitive—and depleted of nutrients—a post—workout supplement can be crucial for full

recovery.

One important nutrient in need of replenishing is creatine. During a weightlifting session, your body processes all of its creatine

stores in order to generate strength. After finishing up the session, your muscle activity is significantly increased, making it the

optimal time for you to replenish the stores to ensure recovery. Ensuring that creatine enters the bloodstream and that the

muscles maximally absorb it are both crucial for recovery.

There are several other key supps available that quicken recovery time, including:

https://www.muscleandfitness.com/flexon|ine/flex-nutrition/what—you-take-after-your-workouts-matters/ 1/5
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;EFO >JFKL >@FA FO ?BOP HKLSK CLN FPO >?FIFPU PL AN>S S>PBN FKPL PEB JQO@IBO% OFJFI>N PL @NB>PFKB' ;>QNFKB E>O >IOL ?BBK MNLRBK PL

MNBRBKP JQO@IB @N>JMFKD PENLQDE BIB@PNLIUPB NBDQI>PFLK% FK@NB>OB CLN@B LQPMQP% >KA AFI>PB ?ILLA RBOOBIO'

FIXE1EPERMRI

.BP>&>I>KFKB FK@NB>OBO PEB IBRBIO LC @>NKLOFKB' />NKLOFKB >IILSO CLN > OMBBAU JQO@IB NB@LRBNU% >K FK@NB>OB FK BKAQN>K@B% >KA
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X M F W J

BQW ECP RKNG [QWT UWRRNGOGPVU JKIJ CPF UWEM DCEM GXGT[VJKPI CPF NKMGN[ UGG

UQOG IQQF TGUWNVU( 8P OQUV ECUGU& OQTG KU DGVVGT& GURGEKCNN[ YKVJ RTQVGKP& COKPQ

CEKFU& ETGCVKPG& CPF C HGY QVJGT EJQKEG KPITGFKGPVU( @JG KPITGFKGPVU UGNGEVGF

JGTG CTG EJQUGP DGECWUG QH VJGKT CDKNKV[ VQ JGNR HWGN OWUENG ITQYVJ& RTGXGPV VQQ

OWEJ OWUENG FCOCIG& CPF KORTQXG [QWT TCVG QH TGEQXGT[( AJKNG UVKOWNCPVU RNC[

C DKI TQNG HQT OCP[ NKHVGTU& VJG VTWVJ KU VJCV VJG[ FQ NKVVNG VQ KORTQXG QXGTCNN

OWUENG SWCNKV[& JGPEG [QW YKNN PQVKEG VJCV 8 CO PQV CFXQECVKPI UVKOWNCPVU KP

[QWT RTG'YQTMQWV OCVTKZ( 5GTVCKPN[ GCEJ QH [QW OC[ JCXG [QWT HKZ& [QWT XKEG& QT

CP KPITGFKGPV [QW ECPPQV NKXG YKVJQWV& CPF 8 CO CNN HQT VJCV( =NCEGDQ QT PQV]CPF



2/2/2021 The Ultimate Supp Stack for Packing on Muscle | Muscle & Fitness

I am not suggesting ingredients that don’t appear here only provide a placebo

effect—if you like it, take it, and don’t let anyone tell you otherwise. While I have

read the research and understand the physiological interactions, I, too, Like

some ingredients that have not seen the acclaimed fame of others through

research.

Remember, about 30% of people are what we scientists call non—responders to

ingredients that have been proven effective. Why isn’t the opposite true? It is—

scientists are just afraid to take the leap of faith. That is where l differ: Leap,

jump, fly—don’t leave anything on the table if it has a chance to help you reach

new heights.

10F5 :

https://www.muscleandfitness.com/flexonline/flex-nutrition/ultimate-supp-stack-packing-muscle/ 2/13
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Tvi1[svosyx

=QUUKDN[ VJG OQUV KORQTVCPV VJKPI [QW ECP FQ KU RTQRGTN[ HWGN [QWT DQF[ HQT [QWT

YQTMQWV VQ IKXG KV YJCV KV PGGFU VQ ITQY( :QUV RGQRNG OKUU VJKU UVGR KP NKIJV QH

VT[KPI VQ IGV YKTGF WR HQT VJGKT YQTMQWVU( 3PF YJKNG& HQT UQOG& C LCEMGF'WR RTG'

YQTMQWV OC[ IKXG CP CFFGF MKEM& TCTGN[ FQ CP[ IKXG [QW YJCV [QW TGCNN[ PGGF(

?VKOWNCPVU FQ PQV JGNR OWUENGU ITQY( 7QT VJCV TGCUQP& 8 UWIIGUV VCMKPI C HGY

URGEKHKE KPITGFKGPVU VQ HWGN OWUENG'DWKNFKPI( 8H [QW HGGN [QW UVKNN PGGF C LQNV& VJGP

IQ CJGCF CPF IGV [QWT ETCEM HKZ"

Xeoi> 5TGCVKPG $WR VQ /I%& 4533U $CV NGCUV /I YKVJ -I NGWEKPG%& ;KVTQUKIKPG $+I%&

EKVTWNNKPG OCNCVG QT 9'EKVTWNNKPG $CV NGCUV -I%(

7 %TK %:
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Tswx1[svosyx

@JG YKPFQY QH ITQYVJ KU CV KVU OCZ FWTKPI CPF KOOGFKCVGN[ HQNNQYKPI [QWT

YQTMQWV& CPF UKPEG RTQVGKP DTGCMFQYP KU KP QXGTFTKXG& [QWT RTQVGKP TGRNGVKQP

UJQWNF DG TKIJV VJGTG YKVJ KV( 3FFKVKQPCNN[& UKPEG [QWT OWUENGU JCXG NQUV UQOG

YCVGT CPF QVJGT XKVCN PWVTKGPVU FWTKPI VJGKT JCTFYQTMKPI UGUUKQP& VJG[ PGGF

UQOG JGNR IGVVKPI DCEM VQ `PQTOCN(a 8V KU HQT VJGUG TGCUQPU VJCV 8 UWIIGUV VJG

HQNNQYKPI KPITGFKGPVU HQT C UQNKF RQUV'YQTMQWV RWUJ(

Xeoi> 5TGCVKPG $WR VQ /I%& 4533U $CV NGCUV /I YKVJ -I NGWEKPG%& INWVCOKPG'CNCPKPG

EQODQ $/I%& RTQVGKP $,*\-*I%(

8 %TK %:
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Qsvrmrk$Wxego

BQW_XG LWUV EQOG QH C JWIG HCUV& CPF [QWT DQF[ KU UVCTXKPI HQT UQOG IQQF

PWVTKGPVU( 9KMGN[ [QWT OWUENGU CTG NQQMKPI HQT UQOG NQXKPI CU YGNN( @Q IGV VJKPIU

TQNNKPI& [QW PGGF VQ ITCD C IQQF DTGCMHCUV& QPG VJCV KU JKIJ KP RTQVGKP DWV CNUQ

JCU UQOG HCV CPF ECTDU VQ TQWPF QWV VJG OGCN( AKVJ UQOG GZVTC JGNR HTQO C

IQQF UWRRNGOGPV UVCEM& [QW ECP MGGR [QWT OWUENGU ITQYKPI D[ IKXKPI [QWT DQF[

VJCV RWUJ KV PGGFU(

Xeoi>$:WNVKXKVCOKP& HKUJ QKN& LQKPV HQTOWNC& RTQVGKP $,*\-*I%(

9 %TK %:
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:QUV RGQRNG NKMG VQ WUG ECTFKQ VQ DWTP HCV CPF ECNQTKGU CPF CTG QHVGP CHTCKF VQ

HWGN WR TKIJV DGHQTG KV( @JKU KU C OKUVCMG( AJKNG ECTFKQ JCU CP KPUVCPV ECNQTKG

TGSWKTGOGPV& KV CNUQ JCU DGPGHKVU NQPI CHVGT VJG UGUUKQP KU EQORNGVG( <XGTCNN& KH

[QW JKV C IQQF& HCUV'RCEGF UGUUKQP& [QW YKNN KORTQXG [QWT OGVCDQNKE TCVG QP C

FCKN[ DCUKU VJCV& QXGT VKOG& YKNN JGNR TGIWNCVG [QWT DQF[_U GPGTI[ CPF HCV' DWTPKPI

RTQEGUUGU( @JWU& VJKU UVCEM KU ETGCVGF HQT VJQUG YJQ CTG XGT[ UGTKQWU CDQWV

IGVVKPI OQTG QWV QH VJGKT ECTFKQ TQWVKPGU(

Xeoi>$5CHHGKPG $WR VQ ,**OI%& =GCM 3@= $.**OI% QT 6NGX3@= $+/*OI%& DGVC'

CNCPKPG $+(0\,I%(

: %TK %:
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FQXT %G^ % IF[ NI % XFSIQJW

Izirmrk$Wxego

4GHQTG [QW IQ VQ DGF CPF UJWV FQYP HQT VJG FC[& [QW PGGF VQ OCMG UWTG [QWT

OWUENGU JCXG CP GFIG YJGP VJG[ JKV VJCV PWVTKGPV' FGRTKXGF HCUV MPQYP CU

UNGGR( =CTV QH UNGGRKPI KU VQ CNNQY [QWT DQF[ VQ YQTM QP VJG HKPGT FGVCKNU& UQOG

QH VJG OQTG KPVGTPCN RTQEGUUGU& TCVJGT VJCP LWUV HQEWUKPI QP DWKNFKPI OWUENG& UQ

VQ VJCV GPF& VJKU UVCEM JCU C NKVVNG QH DQVJ(

Xeoi>$7KUJ QKN& 7QEWU)?NGGR DNGPF& RTQVGKP DNGPF $KPENWFGU ECUGKP CPF) QT RNCPV

RTQVGKPU& ,*\-*I%(
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Start typing to search... 
Found 1649 result(s)

 
BUILD MUSCLE

BEST SUPPLEMENTS FOR BEGINNERS
Here are seven must—have items to build serious muscle.

BUILD MUSCLE

THE ULTIMATE STARTER'S GUIDE: SUPPLEMENTS

Here's how to put your physique over the top.

EAD ARTICLE

BUILD MUSCLE

THE 5 BEST NIGHTTIME SUPPLEMENTS

Are you taking the recommended supplements before you sleep?

EAD ARTICLE

SUPPLEMENTS

SUPPLEMENT [IF THE WEEK: ULTRISINE HARDCORET"

This fat burner boosts metabolism in a single dose. [sponsored]

READ ARTICLE

BUILD MUSCLE

SUPPLEMENTS FDR SKEPTICS

Convinced that supplements don'Elt work for you? Check out this guide on how and when to
take 3 top supplements. We think...

EAD ARTICLE

https://www.musc|eandfitness.com/search/?search=supplements 1/41
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ACTING

FAT

BURNER
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W

EAT] ARTICLE

SUPPLEMENTS

POWER UP WITH GRAPES

Grape extract has long been touted as having beneficial heath effects. Now the science is
starting to catch up.

EAD ARTICLE

SUPPLEMENTS

MIRACLE SUPPLEMENT

Creatine is known for increasing muscle growth, strength and endurance. Now research is
showing that creatine has many

EAD ARTICLE

LDSE FAT

SUPPLEMENTS DN A BUDGET

What is a good supplement stack for someone on a budget?

EAD ARTICLE

SUPPLEMENTS

THE LIMIT TD SUPPLEMENTS

Learn the Latest research on the limitation of supplements.

EAD ARTICLE

LEISE FAT

SUPPLEMENT OF THE WEEK: ULTRISINE HARDCORE“

This fat burner boosts metabolism in a single dose.

EAD ARTICLE

HERS SUPPLEMENTS

THE BEGINNER'S ESSENTIAL SUPPLEMENTS GUIDE

Confused about which supplements can help you shed fat?

https://www.musc|eandfitness.com/search/?search=supplements 2/41
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SUPPLEMENTS

SUPPLEMENT STACKING 102

Ready to take your supps to the next level? Class is back in session.

EAD ARTICLE

NUTRITIUN

SUPPLEMENT STACKING 101

Get ready for mass & strength gains, test boosting and fat loss.

EAD ARTICLE

NUTRITIDN

FAST BLAST SUPPLEMENTS

Post—workout combinations to speed muscle growth.

EAD ARTICLE

BUILD MUSCLE

IT BEST SUPPLEMENTS FUR MASS

Can't afford all the bulk—building supplements you'd like? This list of top bodybuilding
ingredients will help you choos...

EAD ARTICLE

HERS SUPPLEMENTS

THE BEGINNER'S GUIDE TO WOMEN'S SUPPLEMENTS

Add these 14 ingredients to your daily regimen to feel healthier, have more energy for the gym,
and finally get the resu...

EAD ARTICLE

HERS SUPPLEMENTS

THE FIT WOMAN'S GUIDE TO SUPPLEMENTS

Turn your hard work into results with the right supplements.

EAD ARTICLE

 
https://www.musc|eandfitness.com/search/?search=supplements 3/41
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BUILD MUSCLE

SUPPLEMENT OF THE MONTH: PREMIUM PROTEIN

IsoFlex’s revolutionary whey protein isolate absorbs quickly to produce results you never
thought possible.

EAD ARTICLE

HERS SUPPLEMENTS

THE FOUR BEST SUPPLEMENTS FOR WOMEN

From boosting cardio performance and accelerating strength to recharging energy, these
ingredients—and the supplements y...

EAD ARTICLE

NUTRITION

7 SUPPLEMENTS FOR INTENSE ENERGY

Get the most out of your workouts with these energy—boosting supplements.

EAD ARTICLE

 
RECOVER

FALL SUPPLEMENT GUIDE: MULTIVITAMINS

Figure out which multivitamin is right for you with our detailed guide.

I ,_,-- EAD ARTICLE

BUILD MUSCLE

FALL SUPPLEMENT GUIDE: BCAAS

Figure out which amino supplement is right for you with our detailed guide.

EAD ARTICLE

BUILD MUSCLE

FALL SUPPLEMENT GUIDE: PROTEINS

Figure out which protein supplement is right for you with our detailed guide.

EAD ARTICLE 
https://www.musc|eandfitness.com/search/?search=supplements 4/41
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EAD ARTICLE

NEWS

SAVE UUR SUPPLEMENTS!

The supplement industry is under attack.

EAD ARTICLE

SUPPLEMENTS

SAVE OUR SUPPLEMENTS!

Once again, the supplement industry is under attack, and if it seems like we've done this dance
before, it's because we

EAD ARTICLE

HERS SUPPLEMENTS

THE BEST SUPPLEMENTS FDR FITNESS CUMPETITDRS

Fitness expert Shannon Dey shares which supplements are best to help you reach your
competitive goals

EAD ARTICLE

THE BEST BEAUTY SUPPLEMENTS

For healthier hair, skin, and naiLs, these 10 supplements are key

EAD ARTICLE

HERS SUPPLEMENTS

EDUAL DPPURTUNITY SUPPLEMENT
One of the most popular and effective sports supplements in the world worksjust as well for
women as it does for men. H...

EAD ARTICLE

 
HERS SUPPLEMENTS

STEAL HIS SUPPLEMENTS

Here are the must—have supplements you should loot from his stash. 
https://www.musc|eandfitness.com/search/?search=supplements 5/41
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HERS SUPPLEMENTS

THE BEST SUPPLEMENTS FDR YUUR GUALS

From boosting cardio performance and accelerating strength to recharging energy, these
ingredients—and the supplements y...

EAD ARTICLE

SUPPLEMENTS

FUUR SUPPLEMENTS TO ENHANCE GROWTH

Try these supplements that support greater blood flow, full muscle fibers, and enhanced
growth

EAD ARTICLE

SUPPLEMENTS

WHICH SUPPLEMENTS ARE TRULY SAFE?

This interview with Examinecom's director sheds light on the real science behind supps.

EAD ARTICLE

BUILD MUSCLE

SUPPLEMENTS FDR SKEPTICS. PART 2
We choose three popular supplements and let you know exactly how and when to take them
for optimal gains.

EAD ARTICLE

BUILD MUSCLE

MAX MUSCLE SUPPLEMENT STACK

Preparation and recovery are just as important as your training sessions. Do both the right way
with this supp stack.

EAD ARTICLE

BUILD MUSCLE

CLEAR RESULTS PROGRAM: THE SUPPLEMENTS

Prepare for the Clear Results 12—week challenge with these powerful supplements.

EAD ARTICLE

https://www.musc|eandfitness.com/search/?search=supplements 6/41
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--saamafi'flEM'Eh'EEPEIEEEEEEE; ENCYCLOPEDIA OF SPORTS SUPPLEMENTS

”a; ProSource.net offers the most informative publication on sports supplements available today.

m EAD ARTICLE

SUPPLEMENTS

DOUBLE-DUTY SUPPLEMENT

Is the wonder sleep aid melatonin also a pre—workout sensation?

EAD ARTICLE

BUILD MUSCLE

SUPPLEMENT [IF THE MONTH: WHEY-HD

Get a whey better whey protein with this M&F staff pick.

EAD ARTICLE

BUILD MUSCLE

ULTIMATE STARTER'S GUIDE: THE SUPPLEMENTS

Pair these protein products from Optimum Nutrition for serious results—no matter your fitness
level.

EAD ARTICLE

SUPPLEMENTS

SUPPLEMENT YUUR MASS

The complete supplement program for adding major muscle

EAD ARTICLE

NUTRITIDN

MUSCLE-DRIVING SUPPLEMENTS

Taken together, these supps will accelerate muscle growth

EAD ARTICLE
.5.
g

 
https://www.musc|eandfitness.com/search/?search=supplements 7/41
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NUTRITION

FAT BURNING SUPPLEMENTS

These supplements will give you the edge you need to torch fat and look your best

EAD ARTICLE

BUILD MUSCLE

SUPPLEMENT SPOTLIGHT: TESTOSTERDNE BDDSTERS

Take your muscle—building potential to the next level with these powerful M&F—approved
testosterone boosters.

EAD ARTICLE

lDSE FAT

EMERGENCY SHRED: STACKED TO LOSE

Use these supps to fuel the workouts in the Emergency Shred program.

EAD ARTICLE

BUUST WDRKUUT

SUPPLEMENT [IF THE MONTH: AMINDX

Taken together, these supps will accelerate muscle growth.

EAD ARTICLE

BUILD MUSCLE

RISE ABUVE SUPPLEMENT STACK

What fuels Tyler McPeak‘s intense workouts? Get his Champion supplement stack.

EAD ARTICLE

 
BUILD MUSCLE

BRIAN STANN'S SUPPLEMENT STACK

Our June shipment included a full range of award—winning protein and workout supplements
from Optimum Nutrition. 

https://www.musc|eandfitness.com/search/?search=supplements 8/41
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ALLMAX

Search | Muscle & Fitness

LDSE FAT

SUPPLEMENT OF THE MONTH: ANABOLIC HALO

Strike the right supplement balance when you want to fry body fat.

EAD ARTICLE

BUILD MUSCLE

MAN OF STEEL SUPPLEMENT STACK

Pair NITRAFLEX and ADENOFLEX for amazing results before and after your workouts.

EAD ARTICLE

BUILD MUSCLE

THE REVIEWS ON ROCK HARD SUPPLEMENTS ARE IN!

Augment your training and nutrition regimen with an ideal blend of high—performance muscle
boosters and fat fighters

EAD ARTICLE

ROCK HARD CHALLENGE SUPPLEMENTS

EAD ARTICLE

BUILD MUSCLE

2013 SUPPLEMENT GUIDE: PROTEIN

Answer these questions to find out what kind of protein supplement is right for you.

EAD ARTICLE

SUPPLEMENTS

BEHIND THE SUPPLEMENTS: ALLMAX NUTRITION

Full label disclosure, research backed ingredients and effective ingredient dosages are why pros
use ALLMAX.

EAD ARTICLE

https://www.musc|eandfitness.com/search/?search=supplements
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Search | Muscle & Fitness

SUPPLEMENTS

BEHIND THE SUPPLEMENTS: ANIMALESEP it};
Animal addresses needs of the most demanding, hard—training bodybuilders and strength
athletes in the world.

 

EAD ARTICLE

SUPPLEMENTS

BEHIND THE SUPPLEMENTS: OPTIMUM NUTRITIONIsLEI
The world leader in sports nutrition quality and innovation gives us an inside look into their
bestselling supplements.

EAD ARTICLE

SUPPLEMENTS

BEHIND THE SUPPLEMENT: RIVALUS

RIVALUS aims to make the most powerful and effective supplements that are free of hazardous
substances and unwanted fill...

EAD ARTICLE

SUPPLEMENTS

BEHIND THE SUPPLEMENT: CYTOSPORT

CytoSport is committed to building athletes from the inside out.

READ ARTICLE

BUILD MUSCLE

MAXIMIZE PERFORMANCE WITH THESE SUPPLEMENTS

Everyone needs a little support. These supplements will help you stretch your gains, recover
faster and get a better wor...

EAD ARTICLE

SUPPLEMENTS

THE ULTIMATE PRE-WORKOUT SUPPLEMENT STACK FOR ENHANCED MUSCLE
PERFORMANCE

Improve muscle performance with this effective pre—workout stack

READ ARTICLE

https://www.musc|eandfitness.com/search/?search=supplements
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BUILD MUSCLE

THE SUPERMAN PROGRAM: SUPPLEMENTS

We keep you in the know about what supps you need to get a super body.

EAD ARTICLE

BOOST WORKOUT

FEATURED SUPPLEMENT: MUSCLETECH HYDROXYSTIM

An up—close look at the active ingredients in MuscleTech's Hydroxystim.

EAD ARTICLE

BOOST WORKOUT

5 SUPPS FOR OPTIMUM HEALTH

Add these five supplements to your repertoire to achieve all—around heath and virility.

EAD ARTICLE

BUILD MUSCLE

THE ULTIMATE STARTER'S GUIDE: SUPPLEMENTS

Take these five tried—and—true supplements to put your physique over the top.

EAD ARTICLE

SUPPLEMENTS

THE ENCYCLOPEDIA OF SUPPLEMENTS: A-F

Get the REAL facts on all of your favorite supplements.

{SUPPLEMENTS

fifllrl‘ll'rJICIrn

 
RECOVER

SUPPLEMENT OF THE WEEK: ANIMAL FLEX

An up—close look at Animal's joint recovery product, designed specifically for serious weight
lifters. 

https://www.musc|eandfitness.com/search/?search=supplements 11/41
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BUILD MUSCLE

SUPPLEMENT BE THE WEEK: BPI SOLID

We break down the active ingredients found in BPI's powerful anabolic hardening agent.

EAD ARTICLE

2012 SUPPLEMENT BUYER'S GUIDE

EAD ARTICLE

BUUST WDRKUUT

SPECIALTY SUPPLEMENT GUIDE

The rest of the best supplements.

EAD ARTICLE

RECOVER

RECOVERY SUPPLEMENT GUIDE

Get more intense workouts with these Ingredients.

EAD ARTICLE

BUUST WDRKUUT

PRE-WDRKDUT SUPPLEMENT GUIDE

Get more intense workouts with these ingredients.

EAD ARTICLE

SUPPLEMENTS

ADVANCED SUPPLEMENTS: SUMMER MUSCLES

Get ripped just in time to show it Off.

EAD ARTICLE
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.JiEEIEflCISEFEI-‘IFDRMANCE ADVANCED SUPPLEMENTS: BPI BLDX

An up—close look at BPI's new Silk Amino Acid.

EAD ARTICLE

NUTRITION

CITEEDHIEE THE ENCYCLOPEDIA 0F SUPPLEMENTS: N-Z

M B “Hi-5- Build". The biggest supplement guide you're likely to see in any magazine is now complete.

31" Strength EAD ARTICLE
F L Fat Lass
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BUILD MUSCLE

SUPPLEMENTS FDR LEAN MUSCLE ENERGY

Stack these Muscletech supplements to get big and burn fat.

EAD ARTICLE

EXCLUSIVE DEALS ON TOP SUPPLEMENTS!

Check out our Pre—Workout specials this month!

EAD ARTICLE

BUILD MUSCLE

CH SUPPLEMENT STACK

Boost your GH levels with these essential supplements

EAD ARTICLE

BUUST WURKUUT

THE WARRIDR FIT WDRKDUT: SUPPLEMENTS

EAD ARTICLE
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BUILD MUSCLE

ROCK-HARD SUPPLEMENTS

While the RHC diet and training program are sure to get you leaner with larger muscles, smart
"uuiir'zs‘mufii' ' supplementation will enhan...

EAD ARTICLE

BUUST WURKUUT

SUMMER SHRED: SUPPLEMENTS

EAD ARTICLE

NEWS

VOTE FOR THE BDDYBUILDING.CDM SUPPLEMENT OF THE YEAR

The 2009 BodyBuilding.com Supplement awards are underway.

EAD ARTICLE

FEATURES

SAVE OUR SUPPLEMENTS

Special report from the nutrition and dietary supplement industry‘s most exclusive conference

EAD ARTICLE

ACTIVE LIFESTVLE

SAVE UUR SUPPLEMENTS

Special report from the nutrition and dietary supplement industry‘s most exclusive conference

EAD ARTICLE

 
FEATURES

SAVE OUR SUPPLEMENTS

Special report from the nutrition and dietary supplement industryAEls most exclusiveconference 
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FEATURES

SAVE OUR SUPPLEMENTS

Special report from the nutrition and dietary supplement industryAEls most exclusiveconference

EAD ARTICLE

SUPPLEMENTS

"ADD AN INCH" SUPPLEMENTS

Combine these supps with our gym—tested routine and watch your arms grow by an inch —
literally — in just a few hours

EAD ARTICLE

SUPPLEMENTS

SUPPLEMENTS: 6 UNUSUAL SUSPECTS

Getting to the next step may involve going back to basics with your supps

EAD ARTICLE

am

THE ULTIMATE SUPPLEMENT HANDBOOK

The only reference guide you'll ever need for supplement ingredients, pricing, dosage and
timing.

EAD ARTICLE

NUTRITION

SUMMER SHRED SUPPLEMENT STACK

Accelerate your fat loss and lean muscle gains with these potent supplements.

EAD ARTICLE

NUTRITION

NEXT LEVEL: SUPPLEMENTS

Supplements to set you on the best path towards achieving your muscle—building goals.

READ ARTICLE

https://www.musc|eandfitness.com/search/?search=supplements 15/41



2/2/2021 Search | Muscle & Fitness

% WORKOUTS "uranium ATHLETES&EELEBRITIES FEATURES m MEFIM-s' m E I
BUILD MUSCLE

A GUIDE TD SUPPLEMENTS FDR EVERY BUDGET

Want to get big? We have the right stuff for you no matter what how much you're able to
spend.

EAD ARTICLE

NUTRITIDN

THE 2018 STARTER'S GUIDE SUPPLEMENTS

EAD ARTICLE

BDDSI WDRKDUI

LARRY WHEELS'S SUPPLEMENT STACK

The supplements that keep powerlifting phenomenon Larry "Wheels" Williams's wheels in
motion.

EAD ARTICLE

BUILD MUSCLE

DPERATIDN 18 SUPPLEMENTS

EAD ARTICLE

BUILD MUSCLE

MASS GAINS SUPPLEMENT STACK

EAD ARTICLE

BUILD MUSCLE

AESTHETIC TRAINING: SUPPLEMENT SPOTLIGHT

Abel Albonetti shares his top supps for maximizing aesthetic training results.

EAD ARTICLE
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SUPPLEMENTS

THE BEST PUST—WDRKUUT SUPPLEMENTS

Restore your body with these essential muscle—building ingredients.

EAD ARTICLE

LEISE FAT

TOP 10 2020 CUTTING SUPPLEMENTS

Gain muscle and Lose fat for 2020 with these top supplements.

EAD ARTICLE

BUILD MUSCLE

THE BEST OF THE BEST

The stack that helps John Cena hit his workouts stronger and harder.

EAD ARTICLE

BUILD MUSELE

THE BEST SUPPLEMENT STACKS FDR EVERY GOAL

Your ideal symphony of supplements.

EAD ARTICLE

BUILD MUSCLE

SUMMER SHRED SUPP STACK

Accelerate your fat loss and muscle—building gains.

EAD ARTICLE

NUTRITIDN

FIT IN 28: SUPPLEMENTS

EAD ARTICLE
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NUTRITIDN

RIPPED IN 28 DAYS: SUPPLEMENTS

EAD ARTICLE

BUILD MUSCLE

BEYOND RAW SUPPLEMENTS

Experience the ultimate supp stack to take maximize your 'Level Up’ results.

EAD ARTICLE

BDDST WDRKDUT

NEXT LEVEL: SUPPLEMENTS

Take your training to the Next Level with GAT's superior line of supplements.

EAD ARTICLE

BUILD MUSCLE

TOP 10 BULKING SUPPLEMENTS FOR 2020

“.m-anmgm The top supplements to get you huge in 2020. [sponsored]

,_ EAD ARTICLE

LDSE FAT

THE 2019 SUMMER SHRED STACK

Power your summer shred with these supplements from MusclePharm.

 
 

 
 

 

 

{ EAD ARTICLE

SUPPLEMENTS

THE 5 BEST SUPPS FOR FAT L053

Speed up fat loss with the right supps for your body.

EAD ARTICLE 
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NEWS

FDA T0 STRENGTHEN REGULATIONS OF DIETARY SUPPLEMENTS

The agency wants to protect Americans from potential dangers.

EAD ARTICLE

SUPPLEMENTS

TOP 10 CUTTING SUPPLEMENTS FOR 2019

Check out the list based Strong Supplement's customer metrics. [sponsored]

EAD ARTICLE

BDDST WURKDUT

NEW YEAR EMERGENCY SHRED SUPPLEMENTS

Need a boost? Try this supplement stack for better, faster results with your shred.

EAD ARTICLE

BUILD MUSCLE

TOP 10 BULKING SUPPLEMENTS FOR 2019

Check out the list based Strong Supplement's customer metrics. [sponsored]

EAD ARTICLE

SUPPLEMENTS

7 SUPPLEMENTS AND SNACKS FDR ENERGY

Get the most out of your workouts with these energy—boosting supplements.

EAD ARTICLE

LUSE FAT

TOP 10 CUTTING SUPPLEMENTS FDR 2018

The year of shred. [SPONSORED]

EAD ARTICLE
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BOOST WORKOUT

TOP 3 SUPPLEMENTS FOR GUYS ON A BUDGET

We ask Arnold Classic winner Ryan Terry for his go—to supps.

EAD ARTICLE

HERS SUPPLEMENTS

A SUPPLEMENTS TO PREVENT MUSCLE CRAMPS

These four supps will help you avoid cramps and get the most out of your workouts.

EAD ARTICLE

BUILD MUSCLE

SUPP OF THE MONTH: NITRO-TECH CRUNCH

A delicious protein bar that packs a nutritious punch really does exist.

EAD ARTICLE

BUILD MUSCLE

TOP IO BULKING SUPPLEMENTS FOR 2017 [SPONSORED]
Once again, Strong Supplement customers have spoken as votes and reviews have been tallied,
here are the top 10 bulking

EAD ARTICLE

 
" HERS FEATURES

SUPPLEMENTS FOR HEALTHY HAIR, SKIN AND NAILS
These 9 supplements will keep your hair, skin and nails naturally gorgeous.

EAD ARTICLE 
J

NUTRITION

TOP IO CUTTING SUPPLEMENTS FOR 2017 [SPONSORED]
Strong Supplement customers have spoken. Here are the top cutting supps for the 2017season. 
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LOSE FAT

TOP IO CUTTING SUPPLEMENTS FOR 2017 [SPONSORED]
Strong Supplement customers have spoken. Here are the top cutting supps for the 2017season.

EAD ARTICLE

HERS SUPPLEMENTS

1| TOP STRENGTH-BOOSTING SUPPLEMENTS

Take your workout to the next level by adding the right strength supplements to your regimen.

EAD ARTICLE

HERS SUPPLEMENTS

HOW TO FIND THE RIGHT SUPPLEMENT STACK

Taking several types of supplements simultaneously can amplify your results. Here’s how to
find the right mix.

EAD ARTICLE

LEISE m

FALL SUPPLEMENT GUIDE: FAT BURNERS

Figure out which fat—burning supplement is right for you with our detailed guide.

EAD ARTICLE

BDDST WORKOUT

FALL SUPPLEMENT GUIDE: SPECIALTY SUPPS

Figure out which specialty supplement is right for you with our detailed guide.

EAD ARTICLE

BUUST WORKOUT

FALL SUPPLEMENT GUIDE: TESTOSTERONE BOOSTERS

Figure out which testosterone supplement is right for you with our detailed guide.

EAD ARTICLE
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SUPPLEMENT OF THE MONTH: MISSIONI PROTEIN BARS

At long last, a protein bar without the junk.

EAD ARTICLE

LOSE FAT

THE COMPLETE GUIDE TO FAT-LOSS SUPPLEMENTS

These nine fat burners will take you from "pretty ripped" to "downright shredded."

EAD ARTICLE

BUILD MUSCLE

THE BARE-BONES BEGINNER STACK

Try this basic stack to get your bodybuilding efforts off the ground.

EAD ARTICLE

HERS SUPPLEMENTS

7 TOP FAT-FIGHTING SUPPLEMENTS

Give your training and dieting efforts a boost with these seven fat—fighting supplements.

EAD ARTICLE

NUTRITION

FLEX LEWIS' NUTRITION & SUPPLEMENT PLAN

Eat like the Olympia 212 Showdown Champ

EAD ARTICLE

BUILD MUSCLE

WHAT SUPPLEMENTS SHOULD I TAKE?

Don’t buy another supplement until you read this.

EAD ARTICLE
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EAD ARTICLE

BDDST WDRKDUT

ll SUPER SUPPLEMENTS FDR SUPER RESULTS

Get the 411 on how to get the most out of these four commonly used supplements.

EAD ARTICLE

BDDST WDRKDUT

3 MUST-HAVE PDWERLIFTING SUPPLEMENTS

Maximize your powerlifting efforts with this effective supplement trio.

EAD ARTICLE

WDRKDUT TIPS

OLYMPIA WEEK SEMINAR: NUTRITIDN AND SUPPLEMENTS

In the first of three pre—Olympia online seminars, our expert addresses your questions on meal
timing, protein types and...

EAD ARTICLE

LDSE m

SUPPLEMENT DF THE MONTH: Bli FAT BURNER

Try these cutting—edge stimulants for better workouts and more effective fat loss.

EAD ARTICLE

NUTRITIUN

THE MUSCLETECH CLEAR RESULTS CHALLENGE: THE SUPPLEMENTS

Build groundbreaking strength and shirt—busting size with this 12—week training, nutrition, and
supplement plan.

EAD ARTICLE

BUILD MUSCLE

LEAN MASS 15 SUPPLEMENT GUIDE

Complement your Lean Mass 15 workout with these supplements approved by our Editor—in—
Chief

https://www.musc|eandfitness.com/search/?search=supplements
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LDSE m

2013 SUPPLEMENT GUIDE: FAT BURNERS

Answer these questions to find out what kind of fat burner is right for you.

EAD ARTICLE

BUUST WURKUUT

2013 PRUTEIN SUPPLEMENT GUIDE: THE PRODUCTS

Find the right powder for you and build muscle faster than ever.

EAD ARTICLE

SUPPLEMENTS

BEHIND THE SUPPLEMENT: HI-TECH PHARMACEUTICALS

HTP has 75 state—of—the—art nutritional supplements that offer real solutions in the areas of
muscle and strength develo...

EAD ARTICLE

SUPPLEMENTS

BEHIND THE SUPPLEMENT: AST SPURTS SCIENCE

AST Sports Science is committed to constant advancement of scientifically based sports
nutrition supplements.

EAD ARTICLE

BUUST WDRKUUT

SUPPLEMENT DF THE MONTH: BPI PUMP-HD

An up—close look at the ingredients in BPI's new pre—workout formula.

EAD ARTICLE

BUILD MUSCLE

SUPPLEMENT OF THE MONTH: MHP MYD-X

An up—close look at MHP's brand—new myostatin blocker.

EAD ARTICLE
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OUR EXPERT WEIGHS IN ON HOW TO GET THE MOST OUT OF YOUR SUPPLEMENTS

Our expert weighs in on how to get the most out of your supplements

EAD ARTICLE

BOOST WORKOUT

SUPPLEMENT OF THE WEEK: HORSE POWER X

An up—close look at Ultimate Nutrition's new pre—workout forumla.

EAD ARTICLE

NEWS

NAME THAT SUPPLEMENT BOX AND WIN A PRIZE!

Come up with a new name for our supplement box and win a year of samples!

EAD ARTICLE

Noun-.mmm-II-Inn—nmlhunur-M .mn..u.--n.m.l

SUPPLEMENTS

IMPROVE YOUR DIET WITH THESE HEALTHY FAT SUPPLEMENTS

A guide to healthy fat supplements that will help you bulk up and keep the bad fats at bay

EAD ARTICLE

BUILD MUSCLE

SUPPLEMENT OF THE WEEK: ISOPURE ZERO CARB

An up—close look at the whey protein powder.

EAD ARTICLE

BOOST WORKOUT

SUPPLEMENT OF THE MONTH: AMIN.O. ENERGY CHEWABLES

An up—close look at the Optimum Nutrition product.

EAD ARTICLE
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SEX

MALE SUPPLEMENT X-ROCK RECALLED

Manufacturer recalls sexual supplement because of unlisted ingredients.

EAD ARTICLE

SUPPLEMENTS

WHY SUPPLEMENTING WITH CREATINE, WHEY AND CLA SIMULTANEOUSLY WILL BOOST
YOUR PERFORMANCE

The reason you may want to start stacking creatine, whey and CLA

READ ARTICLE

I
: _.--

SUFI'PLEMEN'I’ HAT TRICK

LOSE m

G FAT FIGHTING SUPPLEMENT TIPS

M&F shares the secrets to shedding fat and getting lean.

EAD ARTICLE

ACTIVE LIFESTYLE

TAKE THE SIX STAR SUPPLEMENT SURVEY

Six Star has a full line of products and is interested in hearing from you.

EAD ARTICLE

BUILD MUSCLE

ROCK HARD CHALLENGE 2011i SUPPLEMENTS

EAD ARTICLE

 
UNEATEBDRIZED

SUPPLEMENT TIPS WITH OR. JOSE ANTONIO

Supplement advice from renowned expert Dr. Jose Antonio. 
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ACTIVE lIFESTVlE

VOTE FOR THE BODY BUILDING.COM SUPPLEMENT OF THE YEAR

The 2009 BodyBuilding.com Supplement awards are underway and this year promises to be
better than EVER.

EAD ARTICLE

SUPPLEMENTS

NEXT LEVEL: SUPPLEMENTS FROM CAT

1 Supplements to set you on the best path towards achieving your muscle—building goals.
READ ARTICLE

BDDST WORKDUT

GNC TO BOOST TESTING PROCEDURES ON SUPPLEMENTS

GNC and the New York State attorney general's office are working together to keep you safe.

EAD ARTICLE

SUPPLEMENTS

TOP IO BULKING SUPPLEMENTS FOR 2017 [SPONSORED]
Once again, Strong Supplement customers have spoken as votes and reviews have been tallied,
here are the top 10 bulking

EAD ARTICLE

BUILD MUSCLE

THE 2019 STARTER'S GUIDE STACK

Power your 2019 Starter's Guide training program with these supps.

EAD ARTICLE

BUILD MUSCLE

SUPP OF THE MONTH: MISSIONT BARS

At long last, a protein bar without the junk.

u a EAD ARTICLE
:;-m‘.h£u'\

Min-ramnew
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BUILD MUSCLE

II BEST SUPPLEMENTS FOR BUILDING MASS

Get the best bulk—building supplements for cheap.

EAD ARTICLE

SUPPLEMENTS

SUPPLEMENTS YOU SHOULD TAKE EACH SEASON

Find out which supplements you should be taking to stay healthy all year.

EAD ARTICLE

SUPPLEMENTS

SUPPLEMENT SAFETY IOI

Avoid sketchy supps with these simple guidelines.

EAD ARTICLE

NEWS

THIS SUPPLEMENT MAY REVERSE INFERTILITY RATES

But don't rush out to the health storejust yet.

EAD ARTICLE

SUPPLEMENTS

5 SUPPS TO BEAT FALL AND WINTER BLUES

These natural supps will work wonders to elevate your mood and performance.

EAD ARTICLE

INTERVIEWS

SUPPLEMENT COMPANY EXECUTIVE PROFILE: KELLY CONKLIN
ProSource Vice President Embarks on A New Venture

EAD ARTICLE
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EAD ARTICLE

BUUST WDRKUUT

NDUTRDPICS: CAN SUPPS MAKE YOU SMARTER?

Is better brainpower simply a food, pill, vitamin, or supplement away?

EAD ARTICLE

HERS SUPPLEMENTS

7 NATURAL SUPPLEMENTS TD BDDST YDUR FAT BURN

These supps will turn up the heat on your fat—burning goalslsE.

EAD ARTICLE

HERS SUPPLEMENTS

HERS 2016 STARTER'S GUIDE SUPPLEMENTS

Keep the muscle momentum going by feeding your body with the right supps.

EAD ARTICLE

BUILD MUSCLE

I3 LITTLE-KNDWN BENEFITS OF TOP SUPPS

We go beyond the labels of these highly rated supps to give you their benefits.

EAD ARTICLE

BUILD MUSCLE

5 DIVERSE PRDTEIN OPTIONS FOR EVERY DIET

Have you hit a plateau? Diversify your protein intake for bigger gains.

EAD ARTICLE

 
BUILD MUSCLE

8 SUPPS TD RAISE YDUR TESTDSTERDNE

Help your body increase its testosterone levels. 
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SUPPLEMENTS

TOP 10 PREWDRKDUT SUPPLEMENTS FDR 2019

Check out the List based Strong Supplement's customer metrics. [sponsored]

EAD ARTICLE

BUILD MUSCLE

THE 9 BEST SUPPLEMENTS AND HOW T0 TAKE THEM

Here's how and when you should implement these muscle—building supps.

EAD ARTICLE

BUILD MUSCLE

5 KEY INGREDIENTS TD BDDST TESTDSTERDNE

Check for these five key ingredients the next time you reach for a T—booster.

EAD ARTICLE

BUUST WURKUUT

SUPPLEMENT SPOTLIGHT: FUEL UP WITH THESE PRE-WDRKDUTS INGREDIENTS

You have the motivation, now here’s the supplementation so you can crush each workout.

EAD ARTICLE

BUUST WDRKUUT

THE TOP1D PRE-WDRKDUT SUPPLEMENTS FDR 2018

Strong Supplement lays out the top contenders. [SPONSORED]

EAD ARTICLE

SUPPLEMENTS

THE TOP 10 PRE-WDRKDUT SUPPLEMENTS FOR 2018 [SPDNSDRED]
Strong Supplement Shop has the top contenders.

EAD ARTICLE
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ms SUPPLEMENTS

3 SUPPLEMENT STAPLES TO LOOK AND FEEL YOUR BEST

Upgrade your fitness (and health) with these naturally—derived supps.

EAD ARTICLE

BUILD MUSCLE

SUPP OF THE MONTH: DYMATIZE ISOIOO WHEY PROTEIN ISOLATE

Your perfect workout partner for gains in muscle size and strength.

EAD ARTICLE

LEISE FAT

BEST ON-THE-OO SUPPLEMENT DRINKS

Supplementation has gotten easier—just squeeze and go!

EAD ARTICLE

ACTIVE LIFESTYLE

8 BEST NATURAL SUPPS FOR BETTER SEX

Find the natural way to perform your best at what comes natural.

EAD ARTICLE

BUILD MUSCLE

MAXIMIZE YOUR WORKOUT GAINS WITH DYMATIZE SUPPS

It's the ultimate trifecta for high—performance training and optimal muscle growth.

EAD ARTICLE

NUTRITIEIN

TOP 8 SUPPLEMENT INGREDIENTS FOR BUILDING MUSCLE

Ingredients to Look for in pre— and post—workout supplements.

EAD ARTICLE
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EAL] ARTICLE

BUUST wnmur

STRUNG SUPPLEMENTS WINS TDP HDNDRS AS DNLINE RETAILER [PRESS RELEASE]
The company ranks in the top 97 of North American online retailers.

EAD ARTICLE

Buusr WURKUUT

TOP 5 NATURAL SUPPLEMENTS FOR BETTER SEX

Take your sex Life from “eh” to "ahhh—MAZING".

EAD ARTICLE

HERS SUPPLEMENTS

MAXIMIZE FAT BURN

Preserve lean muscle mass with these key ingredients

EAD ARTICLE

HERS SUPPLEMENTS

BEST BEAUTY SUPPLEMENTS

For healthier hair, skin, and naiLs, these 10 supplements are key.

EAD ARTICLE

BUILD MUSCLE

TOP 10 NATURAL CUTTING 8. BULKING SUPPLEMENTS FOR 2017 [SPGNSURED]
We've got the list for adding more lean muscle and getting shredded.

EAD ARTICLE

NUTRITION

TOP 10 NATURAL CUTTING & BULKING SUPPLEMENTS FOR 2017

We've got the List for adding more Lean muscle and getting shredded. 
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BUILD MUSCLE

8 SUPPLEMENTS FOR BUILDING MASS

If you're Looking to add mass, take these supps.

EAD ARTICLE

HERS SUPPLEMENTS

5 FEMALE-FRIENDLY MUSCLE-BUILDING SUPPLEMENTS

Looking to build more muscle? Here are the five products that you cannot live without.

EAD ARTICLE

NUTRITION

7 HEART-HEALTHY OILS TO SUPPLEMENT YOUR DIET

The bodybuilder's guide to choosing the perfect bottle of oiL

EAD ARTICLE

ms SUPPLEMENTS

THE BEST SUPPLEMENT TO BOOST YOUR SEX LIFE

Love Spell will ignite your libido and add passion back into your bedroom.

EAD ARTICLE

HERS SUPPLEMENTS

THE NEW SUPPLEMENTS THAT INCREASE STRENGTH WHILE REDUCING FAT

A brand—new line of supplements, designed specifically for women, helps you increase strength
and lean muscle while redu...

EAD ARTICLE

LOSE FAT

9 FAT-FIGHTING SUPPLEMENT COMBOS

These super supplement combinations will crank up the heat on your fat—loss efforts.

EAD ARTICLE

 
https://www.musc|eandfitness.com/search/?search=supplements 33/41



2/2/2021

4-

 
Search | Muscle & Fitness

HERS SUPPLEMENTS

5 CUTTING-EDGE FAT-BURNING SUPPLEMENTS

If diet and exercise aren't making you lean enough, consider one of these five cutting—edge fat—
burners.

EAD ARTICLE

LOSE FAT

HOW TO CHOOSE A WEIGHT LOSS SUPPLEMENT

Knowing what to Look for on a label goes a long way toward making sure you’re not being
scammed.

EAD ARTICLE

BUILD MUSCLE

THE 2015 SPRING PRODUCT GUIDE: POST WORKOUT SUPPLEMENTS

EAD ARTICLE

BUILD MUSCLE

THE 2015 SPRING PRODUCT GUIDE: INTRA-WORKOUT SUPPLEMENTS

Keep your workout going strong with these unique amino acid products.

EAD ARTICLE

BOOST WORKOUT

THE 2015 SPRING PRODUCT GUIDE: PRE-WORKOUT SUPPLEMENTS

Get more energy, lift more weight, burn more fat.

EAD ARTICLE

RECOVER

COULD SAFFRON BE THE NEXT BIG WEIGHTLIFTING SUPPLEMENT?

New study indicates taking saffron could boost muscular strength and reduce soreness.

EAD ARTICLE
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EAD ARTICLE

SUPPLEMENTS

ll SUPPLEMENTS TD MAINTAIN MUSCLE AND LDSE FAT

Keep that hard—earned muscle while dropping fat with these supps.

EAD ARTICLE

BUILD MUSCLE

8-WEEK HYPER GRDWTH SUPPLEMENT STACK

Get shredded with David Sandler's supplement picks for developing lean mass.

EAD ARTICLE

BUILD MUSCLE

ll MUST HAVE SUPPLEMENTS FDR PHYSIDUE BUILDING
Get super—sized and enjoy abundant health with this array of must—have supplements.

EAD ARTICLE

LDSE m

SUPPLEMENT SPDTLIGHT: GET SHREDDED WITH FAT BURNERS

Think all fat—burning supplements work the same? Think again. Consider all these ways to help
you increase your fat loss...

EAD ARTICLE

GAIN MASS

CLEAR RESULTS SUPPLEMENTS: CLEAR WAY TD MAKE GAINS

MuscleTech’s new product provides a potent twist on HMB.

EAD ARTICLE

BUILD MUSCLE

GRDWTH FACTDRS: GET GRDWING WITH THIS SUPPLEMENT PAIRING

Get the most from your workouts by pairing supplements that work through different
pathways. 
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RECUVER

M&F SUPPLEMENT PICKS: FOUNTAIN OF YOUTH

Supplements become more and more important as we age, allowing us to recapture what
nature takes. Here are two that ever...

EAD ARTICLE

BDDST WORKOUT

EDITOR'S SUPPLEMENT PICK: BPI PUMP-HD

Get the most mileage out of your workout with this powerful pre—workout supplement.

EAD ARTICLE

NEWS

ARNOLD RELEASES SUPPLEMENT LINE
MusclePharm to launch new Arnold Series.

EAD ARTICLE

NEWS

ARNOLD SCHWARZENEGGER TO RELEASE NEW SUPPLEMENT LINE

The bodybuilding icon teams up with MusclePharm to launch the new Arnold Series.

EAD ARTICLE

BDDST WORKDUT

3 SUPER SUPPLEMENTS FOR MEN OF ALL AGES

Need an extra edge in the gym? These supps for fitness fanatics over 30 will do the trick.

EAD ARTICLE

BDDST WORKOUT

NATURE'S BEST ISOPURE WITH COFFEE

An up—close look at Nature's Best whey protein powder—with ajolt.

EAD ARTICLE
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MARC MEGNA'S ROCK HARD SUPPLEMENT REGIMEN

EAD ARTICLE

BDDST WORKDUT

FEATURED SUPPLEMENT: OPTIMUM NUTRITION PLATINUM PRE-WORKOUT

Learn how Optimum's new Pre— can power you though your workout and improve your muscle—
building potential.

EAD ARTICLE

BDDST WURKDUT

2013 FAT BURNERS SUPPLEMENT GUIDE: PRODUCTS

Find the right powder for you and build muscle faster than ever.

EAD ARTICLE

NEWS

TAKE A LOOK AT THE LATEST SUPPLEMENT INNOVATION FROM MHP

Take a Look at the latest supplement innovation from MHP

EAD ARTICLE

BUILD MUSCLE

THE M&F FEBRUARY SUPPLEMENT SAMPLE BOX

BPI Sports expands its line of muscle—building products.

EAD ARTICLE

BUILD MUSCLE

THE M&F JANUARY SUPPLEMENT SAMPLE BOX

Try it all! Our sample program Lets you experiment with supps Like you do with training.

EAD ARTICLE
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GAIN MASS

HOW TO SURVIVE WITHOUT YOUR BODYBUILDING SUPPLEMENTS

Stuck in a situation without your supps? Try this meal plan to recreate their effects.

EAD ARTICLE

BUILD MUSCLE

SUPPLEMENT OF THE WEEK: ISO MASS XTREME GAINER

How Ultimate Nutrition's |so Mass Xtreme Gainer can help you build muscle.

EAD ARTICLE

NUTRITION

HYPER GROWTH LEAN MASS SUPPLEMENT STACK

Get shredded with David Sandler's supplement picks for developing lean mass.

EAD ARTICLE

BUILD MUSCLE

SUPPLEMENT OF THE MONTH: MHP T-BOMB ||

Take an up—close Look at this testosterone booster.

EAD ARTICLE

NUTRITION

THE FRUIT OF THE VINE CONTAINS A MULTITUDE OF BENEFICIAL SUBSTANCES CALLED
POLYPHENOLS.

The fruit of the vine contains a multitude of beneficial substances called polyphenols.

EAD ARTICLE

 
supplements to avoid developi... 
GAIN MASS

q. - CARB BACK-LOADING, EPISODE 18: STOPPING SUPPLEMENTS
I l 1 . ‘1 M&F Group Training Director Sean Hyson talks to John Kiefer about whether you should cycle

- an...’ .3' ' I
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SUPPLEMENT OF THE MONTH: MUSCLETECH HYDROXYCUT HARDCORE ELITE

An up—close look At Muscletech’s clinically supported fat burner

EAD ARTICLE

BUILD MUSCLE

THE M&F MARCH SUPPLEMENT SAMPLE BOX

.Join the Muscle & Fitness Jacked—in—a—Box program and get all the supplements you need to
getjacked.

EAD ARTICLE

ROCK HARD MONTH 2 SUPPLEMENT STACK

EAD ARTICLE

ROCK HARD MONTH I SUPPLEMENT STACK

EAD ARTICLE

UNCATEBDRIZED

ZOII SUPPLEMENT BUYER'S GUIDE - PART 2: RECOVERY

Senior science editor Jim Stoppani gives a breakdown on everything you need to know about
recovery supplements.

EAD ARTICLE

FLEXDNLINE

POLL: WHAT'S YOUR PREFERRED WAY TO TAKE SUPPLEMENTS?

What's your preferred method to taking supplements?
onlinecom

READ ARTICLE
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._.._ fl DON'T LET CONGRESS TAKE AWAY YOUR SUPPLEMENTSTwo senators introduced a bill that will limit your freedom of choice when it comes to

supplements

READ ARTICLE

FLEXONLINE

DON'T LET CONGRESS TAKE AWAY YOUR SUPPLEMENTS

Two senators introduced a bill that, if passed, will limit your freedom of choice

READ ARTICLE

ACTIVE LIFESTYLE

BODY BUILDINO.COM ANNOUNCES 2009 SUPPLEMENT AWARDS

Bodybuildingcom has announced a new and innovative way to help customers find truly
exceptional products and brands, wh...

READ ARTICLE 
UNEATEBURIZED

EXPERT OUICK TIP: DR. KREIDER -SUPPLEMENT EXPERT
We managed to corner one of the world's formost experts on nutritional supplements, and
asked him to provide you with qu...

READ ARTICLE 
LOAD MORE

STAY UP TO DATE
Sign up below to receive our newest workout routines, recipes,

news stories, and offers from our partners

FOLLOW USEnter Your Email Address

I want content for... - Both Men ”I a (I)
I Muscle and Fitness Promotions

I Muscle and Fitness Hers Promotions 
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