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ABSTRACT
In recent years, the consumption of multi-ingredient supplements in the pre-exercise time period in order to
obtain ergogenic benefits has become increasingly popular. Ingesting pre-workout supplement(s) (PWS) is one
approach used by athletes and recreational populations to aid performance and maximize training adaptations. Purported benefits include increases in strength, improved focus, and sustained energy during exercise. While research exists on the ergogenic benefits of PWS, less is known regarding the safety and potential
side effects of chronic consumption. PURPOSE: The purpose of this study was to examine the safety of consuming a PWS containing caffeine, amino acids, creatine, and beta-alanine over a 28 day period. METHODS: 62
young males and females (26.7 ± 4.8 years, 173.3 ± 9.2 cm, 76.8 ± 18.0 kg) participated in this study. Subjects
were equally and randomly assigned to consume either 1 (G1; n = 22) or 2 (G2; n = 18) servings daily of a preworkout supplement or remain un-supplemented (CON; n = 22). Fasting blood samples (white blood cells, red
blood cells, hemogloblin, hematocrit, mean corpuscular volume, mean corpuscular hemoglobin, mean corpuscular hemoglobin concentration, red cell distribution width, platelets, neutrophils, lymphocytes, monocytes,
eosinophils, basophils, absolute neutrophils, absolute lymphocytes, absolute monocytes, absolute eosinophils,
absolute basophils, immature granulocytes, absolute immature granulocytes, glucose, blood urea nitrogen
(BUN), creatine (Cr), eGFR, BUN:CR ratio, sodium (Na), potassium, chloride, carbon dioxide, calcium, total protein, albumin, globulin, albumin:globulin ratio, bilirubin, alkaline phosphatase, aspartate aminotransferase
(AST), alanine aminotransferase (ALT), total cholesterol, triglycerides, high density lipoprotein, and low density
lipoprotein) along with resting blood pressure and heart rate were taken before and after the 28 day period.
All groups were instructed to maintain and record their normal dietary and exercise habits and keep a supplementation and adverse event log for the duration of the study. RESULTS: Repeated measures ANOVA revealed
no significant interactions between groups (p < 0.05) for all measures. Means and standard deviations for selected variables representative of heart, liver, and kidney function are presented in Table 1. All dependent variables remained within normal clinical reference ranges. No adverse events were reported in this study.
CONCLUSIONS: Overall, the PWS appears to be safe in both 1 and 2 serving doses consumed daily for up to a
28 day period in healthy males and females. PRACTICAL APPLICATIONS: Healthy men and women who use
the recommended dosage for this PWS may not experience any detrimental health risks. This study suggests
the a PWS supplement containing caffeine, amino acids, creatine, and beta-alanine is safe for chronic supplementation.

INTRODUCTION
An emerging trend in supplementation is the use of pre-workout supplements (PWS) before engaging in physical activity. PWS generally contain multiple ingredients that claim to provide ergogenic benefits. Many athletes believe that supplementation prior to training will result in improved strength, focus, and enhanced training adaptations. Multiple studies exist on the benefits of a consuming a PWS; however, limited research has
been conducted on the safety of these products. The effects on blood chemistry, hematology values, resting
heart rate (RHR), and blood pressure (BP) remain unclear due to the combination of multiple ingredients and
proprietary blends found in various PWS. Consequently, as new multi-ingredient PWS are introduced to the
market their safety must be evaluated. Therefore, this investigation will examine the safety of ingesting a PWS
containing caffeine, amino acids, creatine, and beta-alanine for 28 days in recreationally-trained males and females.

METHODS

Study Design

RESULTS

All subjects were randomly divided into three groups. Group 1 was instructed to ingest one serving while Group 2 was instructed to consume 2 servings of the PWS every day for 28 days. CON remained un-supplemented for the 28 day period.
Subjects were not required to consume the PWS prior to exercise, and Group 2 was permitted to consume one serving twice
daily. The PWS (AssaultTM, MusclePharm Corp., Denver, CO) contained caffeine, amino acids, creatine, and beta-alanine.
Prior to the supplementation period, subjects were instructed to report to a local blood testing facility (Laboratory Corporation of America, Denver, CO, USA) in an 8 hour fasted, euhydrated state and not to exercise the morning of testing. Each
subject completed an informed consent, health history, and exercise questionnaire. Resting heart rate and blood pressure
was taken using an automated blood pressure cuff. The average of two tests with 2 minutes between tests was recorded
and used for analysis. Height and weight was measured using a SECA 703 high capacity column scale. Subjects then provided a baseline blood and urine sample for full safety panels.
After baseline measurements were completed, subjects were provided with the PWS supplement and instructed to record a
supplementation and adverse events log for 28 days. They were also instructed to maintain and record their current diet
and exercise routine as it had been for at least two months prior to the start of the study. Maintenance of diet was monitored using 3 day food logs for each week. At the conclusion of the 28 day supplementation period, subjects were instructed
to return to the blood testing facility in an identical state to baseline testing to provide a post blood and urine sample,
height, weight, blood pressure, and heart rate. Supplementation, food, exercise, and adverse event logs were also collected
at this time.

Blood Draws/Urinalysis
All blood (taken via venipuncture by a trained phlebotomist) and urine samples were done at a local diagnostic laboratory
(Laboratory Corporation of America, Denver, CO, USA). Pre supplementation samples were taken with the subject in an 8
hour fasted, euhydrated state while post samples were taken in an identical state one day after ceasing supplementation
and at the same time of day as pre supplementation blood and urine samples. Variables recorded from the blood and urine
analysis consisted of white blood cell count (WBC), red blood cell count (RBC), hemoglobin, hematocrit, mean corpuscular
volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), red blood cell
distribution width (RDW), platelets (percent and absolute), neutrophils (percent and absolute), lymphocytes (percent and
absolute), monocytes (percent and absolute), eosinophils (percent and absolute), basophils (percent and absolute), serum
glucose, blood urea nitrogen (BUN), creatinine, eGFR, BUN:creatinine, sodium, potassium, chloride, carbon dioxide, calcium,
protein, albumin, globulin, albumin:globulin ratio (A/G ratio, bilirubin), alkaline phosphatase, aspartate aminotransferase
(AST), alanine aminotransferase (ALT)., total cholesterol, triglycerides, high density lipoprotein (HDL), low density lipoprotein
(LDL), ammonia, urine specific gravity, pH, and urobilinogen.

Subject Characteristics
n

All

62

Supplement Facts

Age

Height

26.7 ± 4.8 years 173.3 ± 9.2 cm

Weight

76.8 ± 18 kg

CONCLUSIONS
The results of the present study support our hypothesis, indicating that supplementation with Assault™ for 28 days did not produce
clinically significant changes in safety markers in healthy, recreationally trained males and females. All assessed blood and urine
markers, RHR, and BP remained within normal clinical ranges from pre to post testing. Our results agree with previously reported
studies that chronic consumption of a PWS containing similar ingredients is safe in similar populations.

PRACTICAL APPLICATIONS
Healthy men and women who use the recommended dosage for this PWS may not experience any detrimental health risks. This
study suggests that a PWS containing caffeine, amino acids, creatine, beta-alanine, and B-vitamins is safe for chronic supplementation.

Participants
Sixty two recreationally trained males and females participated in this study. Subjects were required to be apparently healthy and free from disease, have no physical condition that was considered a contraindication to
cardiovascular training, and abstain from smoking, alcohol, and anti-inflammatories during the 28 day period.
In addition, all subjects were required to engage in physical activity at least 2 days per week. Subjects indicated participation in one or more of the following physical activities: resistance training, running, walking, basketball, soccer, crossfit, and rugby. Prior to testing, the study was approved by the MusclePharm Institutional
Review Board for use of human subjects, and all subjects provided written informed consent to participate in
the study.
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