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Improvement in Physical Endurance by an Amino Acid Based hGH-Secretagogue: A Pilot Study
Heaton, AL, Kelly, C, and Greenway, FL Pennington Biomedical Research Center, LSU System, Baton Rouge, LA
ABSTRACT
Background: The ability of an optimized amino acid supplement
(Protovale™) to increase serum growth hormone (hGH) levels after oral administration in both men and women has now been
demonstrated, but evidence bridging repeated daily administration of the supplement to known benefits of hGH injections has
not yet been established.
Methods: This pilot study included 12 [7 male, 5 female; age =
31±6 years; BMI= 25.7±3.8] healthy subjects. The supplement,
a 2.9g/dose blend of l-lysine HCl, l-arginine HCl, oxo-proline,
N-acetyl-l-cysteine, l-glutamine, and schizonepeta (aerial parts)
powder, was taken on an empty stomach prior to bedtime every
night for two weeks with no other lifestyle changes. Before and
after the two-week period, a standard maximal aerobic fitness test
of graded exercise using a metabolic cart was performed during
morning hours in a post-absorptive state. Before and after study
VO2max values were compared with a paired t-test.
Results: After two weeks of supplementation, mean VO2max
increased by 6% from 44.9 ± 8.1 at baseline to 47.7 ± 9.2mL/kg/
min (3.69 ± 0.96 to 3.91 ± 1.03L/min), demonstrating a statistically
significant improvement from baseline (P=0.02).
Conclusion: Increased measures of endurance are a wellestablished outcome of synthetic recombinant human growth
hormone (rhGH) injections in adults1. Here we show that two
weeks of daily supplementation with the amino-acid based
hGH-secretagogue significantly increased VO2max compared to
baseline with no other lifestyle changes. A larger multi-center
study is being planned.

INTRODUCTION
The low-dose amino acid based supplement Protovale™ has been
shown to significantly raise endogenous hGH in healthy men and

women of a wide age range2, and its mechanism of action has
been correlated to its ability to suppress somatostatin3. The present
pilot study investigated the benefits of continued daily use of the
supplement over a two-week period on metabolic and endurance
parameters. The study methodology was designed in accordance
with a recent study that found positive metabolic outcomes with
use of recombinant human growth hormone (rhGH) injections
over a two-week period in healthy adult subjects.1

METHODS
This clinical study comprised a cohort of 12 healthy subjects [7
males, 5 females; mean age = 31 ± 6 years; body mass index= 25.7
± 3.8 ranging from 20.3 to 32.2 kg/m2]. Each subject reported to
the Fitness Testing Facility (PEAK, University of Utah College of
Health) after an overnight fast. Upon arrival, each subject underwent standard measurements of weight, height, body fat percent
(Bod Pod), and resting metabolic rate (RMR, indirect calorimetry) by the university personnel. Daily calorie expenditure was
estimated based on the additive evaluations of measured RMR,
estimated Lifestyle and Activity (defined as the number of calories burned performing daily activities including working, playing, eating, etc.), and estimated exercise (defined as an estimate
of the number of calories burned during exercise based on daily
activity level).
Following the baseline measurements, subjects then consumed
a standard breakfast (Egg McMuﬃn, 300 Calories; 12g fat; 29g
carbohydrates; 18g protein). Subjects rested for a further 45
minutes to reach a post-absorptive state and then underwent a
Maximal Aerobic Fitness Test of graded exercise, completed on a
treadmill. Subjects’ oxygen uptake was measured using a metabolic
cart, and VO2max quantified.
Subjects were then provided a two-week supply of the low-dose

amino acid based supplement Protovale™ (2.9g/dose blend of
l-lysine HCl, l-arginine HCl, oxo-proline, N-acetyl-l-cysteine,
l-glutamine, and schizonepeta (aerial parts) powder). Subjects
were instructed to consume one dose of the supplement on an
empty stomach, at least two hours after eating prior to bedtime,
every night for the two-week study duration.
Following the final dose, each subject returned to the PEAK
Fitness Testing Facility, University of Utah College of Health, after
an overnight fast (without having consumed the last dose of the
supplement since the previous night). Upon arrival each subject
underwent the identical test protocols as the baseline test day.
The data from the two measurement days were then analyzed.
Statistical significance was set at p<0.05.

RESULTS
Results showed that mean VO2max increased by 6% after the twoweek period of supplementation with Protovale™ from 44.9 ± 8.1 at
baseline to 47.7 ± 9.2mL/kg/min (3.69 ± 0.96 to 3.91 ± 1.03L/min)
at two weeks, demonstrating a statistically significant diﬀerential
eﬀect compared to baseline (p=0.02). And while the present pilot
study was not suﬃciently powered to detect a significant change
in mean RMR and estimated daily calorie expenditure, these
parameters showed increased values over baseline following the
treatment period.
Overall, we find that after two weeks of supplementation with
Protovale™ (taken on an empty stomach, two hours after eating
prior to bedtime, every night), endurance as measured by VO2max
in the post-absorptive state significantly improved with a measured
6% increase, p=0.02, and both RMR and estimated daily calorie
expenditure numerically increased, however not suﬃciently
powered to achieve significance, evidencing the potential of the
supplement to impart long-term fat burning eﬀects.

DISCUSSION and CONCLUSIONS
The influence of growth hormone administration on metabolic
parameters and overall energy expenditure has been documented.1
Subsequent to the primary study showing that hGH is increased
8 fold, equivalent to 682%, after oral administration of Protovale™
p=0.01 vs. placebo2, we sought to understand the ability of the amino
acid based hGH secretagogue to impart consequential eﬀects. Our
study looked at the eﬀects of daily consumption over a two-week
period on metabolic and endurance parameters as consistent with
a recent study using rhGH injections.1
After two weeks of supplementation with Protovale™, we find that
endurance as measured by VO2max in the post-absorptive state
significantly improved with a measured 6% increase over baseline,
and that numeric increases in both RMR and estimated daily calorie
expenditure were seen, despite this pilot study not being suﬃciently
powered to achieve significance in these measurements. Further
research in this area may provide insight to potential eﬀects on
body composition and weight regulation by the amino acid based
hGH secretagogue. A larger multi-center study is being planned.
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Improvement in Sleep Efficiency by an Amino Acid Based hGH-Secretagogue: A Pilot Study
Heaton, AL, Kelly, C, and Greenway, FL, Pennington Biomedical Research Center, LSU System, Baton Rouge, LA

Introduction

Results

Human Growth Hormone (hGH) secretory activity peaks
at night within an hour of the onset of deep sleep, a key
period of enhanced declarative memory consolidation. A
relationship between reduced hGH peaks and reduced
efficiency of sleep patterns has been identified, with
particular note in cases of post traumatic stress disorder
(PTSD).1 Importantly, poor sleep quality is also associated
with obesity. In the present work, we investigated the
impact of Protovale consumption, an oral amino acid
based functional compound, on parameters of sleep
efficiency.

Results showed overall decreases in values for both sleep
latency and time awake during sleep over the course of
the study. These data were well described according to
the exponential model Ae-Bt. Figure 1 shows the logtransformed sleep latency data for each subject and
the estimated population-level regression model. Figure
2 shows the log-transformed time awake during sleep
data for each subject and the fitted population-level
regression model. The mixed effects model allowed the
population-level fitted regression line to be shifted upward
or downward for each subject, and thus fit the data better
than a fixed-effect model.

Methods

Methods: Fifteen healthy subjects [10 males, 5 females;
mean age=33±7 years] determined to have baseline sleep
parameters within a normal range (Epworth Sleepiness
Scale) consumed the amino acid based supplement on an
empty stomach prior to bedtime every night for twenty consecutive days. Sleep latency (estimated time to fall asleep)
and length of time awake during sleep were reported daily by
the study subjects. These data were log-transformed and fit
with a mixed-effects linear model with random subject intercept effects (to account for the repeated measures on each
subject) and a fixed time effect.

Fifteen healthy subjects [10 males, 5 females; mean
age=33±7 years] determined to have baseline sleep
parameters within a normal range (Epworth Sleepiness
Scale) consumed the amino acid based supplement
on an empty stomach prior to bedtime every night for
twenty consecutive days. Sleep latency (estimated time
to fall asleep) and length of time awake during sleep were
reported daily by the study subjects.

The model for sleep latency yielded an average intercept
of A=18.8 and a common slope of B=-0.012±0.005.
The estimated slope was statistically different from zero,
p=0.015. The model for time awake during sleep yielded an
average intercept of A=3.25 and a common slope of B=0.032±0.013, with the estimated slope being statistically
different from zero, p=0.012. Overall, these results show
progressively greater sleep efficiency with exponential
reductions over time for both sleep latency and time awake
during sleep.

Conclusion: These results suggest progressively greater
sleep efficiency by measurements of sleep latency and
time awake during sleep. A larger multi-center study is
being planned.

Statistical Analysis
The results for sleep latency and time awake during sleep
were logtransformed and fit with a mixed-effects linear
model with random subject intercept effects (to account
for the repeated measures on each subject) and a fixed
time effect. This model allows the intercepts (A) to vary
across subjects, but assumes a common slope (B) for all
the subjects. Thus, each subject was assumed to start the
study with a different expected time to fall asleep, but the
effect of the supplement on the subjects was assumed to
be the same. Statistical significance was set at p<0.05.
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Discussion and Conclusions
Therapeutic interest in hGH has mainly been directed at
benefits such as body fat reduction, lean muscle mass
increase, endurance, skin rejuvenation (wrinkle reduction),
and its touted general anti-aging benefits. However, there
is a paucity of data related to the effects of hGH on sleep
quality, despite the known correlation. Our present findings
establish a progressive benefit of daily supplementation
with the amino acid based hGH secretagogue Protovale
on key parameters of sleep quality. Notably, these
improvements in sleep quality may have beneficial effects
on obesity associated with short sleep cycles. A larger
multi-center study is being planned.
TM2,3

FIGURE 1: LOG-TRANSFORMED SLEEP LATENCY (SL) IN MINUTES
FOR EACH SUBJECT (BLUE POINTS) WITH THE POPULATION-LEVEL
PREDICTED REGRESSION LINE (BLACK LINES)
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Results: Both time to fall asleep and time awake in the night
decreased according to the exponential model Ae-Bt. For
sleep latency, the average intercept was A=18.8 and the
common slope was B=-0.012±0.005. For time awake in the
night, the average intercept was A=3.25 and the common
slope was B=-0.032±0.013. Both slopes were significantly
different from zero, (p=0.015 and p=0.012, respectively).

TM

FIGURE 2: LOG-TRANSFORMED TIME AWAKE DURING SLEEP
(TA) IN MINUTES FOR EACH SUBJECT (BLUE POINTS) WITH THE
POPULATION-LEVEL PREDICTED REGRESSION LINE (BLACK LINES)

log(1
log (1++ TA)
TA)

Abstract
Background: A recent randomized, cross-over, double
blind clinical trial showed the ability of an amino acid based
functional compound (Protovale™) to increase serum growth
hormone levels by 8-fold, equivalent to 682%, after a single
dose. While therapeutic interest in hGH physiology has
mainly been directed at benefits such as body fat reduction,
lean muscle mass increase, endurance, and skin benefits,
there is a paucity of data related to the effects of hGH on
sleep efficiency. Given the known connection between
impaired hGH levels and sleep fragmentation [van Liempt, S.,
et al. 2011 Psychoneuroendocrinology 36(9): 1361-1369],
we investigated the direct effect of repeated daily
administration of the amino acid based supplement on
parameters of sleep efficiency.

4

11

5
4
3
2
1
0

6

15

5
4
3
2
1
0
5

10

10

15

20

5

10

2

3

14

9

7

8

13

15

20

Time (Days)

5
4
3
2
1
0

5
4
3
2
1
0

1

5

10

15

References
1. Van Liempt, S, E Vermetten, et al. (2011) Psychoneuroendocrinology
36(9): 1361-1369.
2. Tam, CS, WD Johnson, et al. (2012) Obesity 2012, The 30th Annual
Scientific Meeting of The Obesity Society, San Antonio, TX, Sept.
20-24.
3. Heaton AL., TCS, Rood J, Gupta A, Greenway FL (2013) 13th
International Pituitary Congress, San Francisco, CA, June 12-14.

20

week

©2018 All Rights Reserved. LL14908-3

Find Your
Limitless
Paks
-Simple
-Scientifically Combined
-Lifestyle based
... habit-shifting.
Be Your Best at Every AgeTM… Find your LIMITLESSTM

Xpress Incentives
CA$H

Apple
Rewards

Be Your Best at Every AgeTM… Find your LIMITLESSTM

Preferred
Customer
Bonuses
-Motivating
-Achievable
-Builds Volume
... habit-shifting.

In your first full month as a distributor, begin
gathering Auto-Ship customers (LDR*), and
potentially earn the following bonuses:

1st year
Available to new distributors in their first year:
1.
2.
3.

Enroll and maintain 1 new LDR Auto-Ship
customer each month.
Minimum LDR PV must be 75pv
Month 1 = 1 total LDR customer
Month 12 = 12 total LDR customers

$2,000

Customer Acquisition
Bonus*

2nd year
Available to distributors in their second year.
For each of the 12 months of your 2nd year:
1.
2.

Maintain 20 LDR Customers with a min. 75pv
Maintain 2000 Personal Sales Volume (PSV)

$5,000

Customer Acquisition
Bonus*

TM
Be Your Best at Every Age
… Find
*LDR –TM
Limitless
Delivery your
Rewards LIMITLESS
Auto-Ship Program. See official terms and conditions for all bonus details

The Leader Ladder
Extra Bonuses paid
for leadership and
organizational
volume!
up to

$192,500

We don’t pay anybody…
we pay
EVERYBODY!
Be Your Best
at Every
AgeTM… Find your LIMITLESSTM

*Results will vary. See Official Rules.

If you don’t design
your own life plan,
chances are you’ll fall into
someone else’s plan.
And guess what they
have planned for you?
Not much.
-Jim Rohn

Be Your Best at Every AgeTM… Find your LIMITLESSTM

Go ahead…
we dare you.
Find your LIMITLESS.
Be Your Best at Every AgeTM… Find your LIMITLESSTM

