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Empowering Athletes

Specific Nutrition to Maximize Performance

By Guy R. Schenker, D.C.

HE DIFFERENCE BETWEEN A SPORTS CHAMPION AND an al-
so-ran is measured in inches and milliseconds, in aerobic
and anaerobic efficiency, and in oxidative and glycolytic
muscle fiber deployment. As a chiropractor, you have
many means by which you can be a critical part of an
athlete’s quest and then beam with pride from the sidelines as gold

medals are presented.

Specific nutrition is your direct and simple way to give ath-
letes a competitive edge. Nutrition gives you the capacity to:

1. “Turbocharge” muscle energy production by maximiz-
ing efficiency of aerobic vs. anaerobic, glycolytic vs.
fatty acid, and glucose vs. lactic acid energetics.

2. Support muscle and connective tissue repair and re-
modeling.

3. Prevent fatigue-induced-injury. °

As an illustration of how you can give your athletes all
three of these benefits, consider supplementation with 1-car-
nitine (LC) and its close cousin, acetyl-1-carnitine (ALC).

The primary function of LC is transporting fatty acids
from the cytosol into the mitochondria during the break-
down of lipids for the generation of metabolic energy. In the
mitochondrial matrix, fatty acids are broken down through
B-oxidation to acetyl-CoA for energy from the citric acid cy-
cle (CACQC).

Fatty acids must bind to LC to form acylcarnitine (AC). Mi-
tochondria are impermeable to fatty acyl-CoA but efficiently
take in fatty acylcarnitine. Carnitine is essential for the trans-
location of long-chain fatty acids into skeletal muscle mito-
chondria for B-oxidation, which, in turn, feeds acetyl-CoA
into the CAC.®

Areview of all studies on LC supplementation using healthy
human subjects daily for 24 weeks shows that supplementa-
tion effectively elevates total LC content in skeletal muscle.
Carnitine supplementation augments exercise performance in

athletes._It increases maximal oxygen consumption and de-

creases respiratory quotient, indicating that L.C has the poten-
tial to stimulate lipid metabolism.>2

With its pivotal role in fatty acid oxidation and energy
metabolism, LC is an extremely effective ergogenic aid in
enhancing exercise capacity. Research over many years indi-
cates its beneficial effects on athletic performance, as objec-
tively shown by its increasing maximum oxygen consump-
tion and yielding higher power output.

Recent studies also show LC supplementation enhances
the recovery process after exercise. Carnitine alleviates mus-
cle injury and reduces markers of cellular damage and free
radical formation, which decreases muscle soreness. Sup-
plementation to increase muscle LC content enhances blood
flow and oxygen supply to the muscle tissue via improved
endothelial function, thereby reducing hypoxia-induced cel-
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lular and biochemical disruptions.?

Looking beyond its benefits in sports competition, it has
been shown that LC in older adults will increase muscle
mass, accompanied by a decrease in body weight and re-
duced physical and mental fatigue. Research suggests a role
for LC in the prevention of age-associated muscle protein
degradation with improved regulation of mitochondrial ener-
gy production.?

Carnitine induces a significant post-exercise decrease in plas-
ma lactate, which is formed and used continuously under fully
aerobic conditions. Carnitine limits the deleterious effects of hy-
poxic training and speeds up recovery from exercise stress. Car-
nitine plays a decisive role in the prevention of cellular damage
and favorably affects recovery from exercise stress.'

“Trained athletes have a higher capacity to
utilize fatty acids during exercise and appear
to have a higher total muscle LC content
compared to untrained controls”

Increasing muscle total LC content alleviates the decline in
fat oxidation rates routinely observed during high-intensity
exercise and concomitantly reduces muscle glycogen utiliza-
tion. Trained athletes have a higher capacity to utilize fatty
acids during exercise and appear to have a higher total muscle
LC content compared to untrained controls. Increasing skel-
etal muscle LC content delays fatigue development by 25%
during electrical muscle stimulation.®

During strenuous exercise, a large portion of LC and un-
used acetyl-CoA are converted to ALC and CoA inside mito-
chondria. The ALC is transported outside the mitochondria,
where it converts back to LC and acetyl-CoA. The LC is cy-
cled back into the mitochondria with acyl groups to facilitate
fatty acid utilization.

Following a few minutes of high-intensity exercise, skele-
tal muscle LC content is reduced from 75% of the total mus-
cle LC pool at rest to around 20%, with almost all the reduc-
tion being attributed to the formation of ALC. This increase
in ALC formation during high-intensity exercise occurs to a
greater extent in type I muscle fibers.

It is directly related to the increase in muscle acetyl-CoA,
suggesting that the rate of acetyl-CoA formation from py-
ruvate oxidation exceeds its utilization by the CAC cycle,
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leading to excess accumulation of acetyl-CoA. Thus, during
high-intensity exercise, LC buffers the excess acetyl groups
formed, ensuring a viable pool of free Co-A-SH to be main-
tained for the continuation of the CAC. 3

In addition to maintaining a viable pool of Co-A-SH, the
accumulation of ALC itself provides a store of acetyl groups,
which is readily available for transacetylation back to its
acetyl-CoA for utilization by the CAC cycle. So, in the lat-
ter half of four hours of exercise at 55% VO2max, muscle
ALC content returns to near resting values. ALC is the acetyl
derivative of LC that possesses slight cholinergic-mimetic
activity. Its success in sports medicine depends largely on its
ability to stimulate CNS functions.

Carnitine action during exercise is mediated by cate-
cholamines. Blood samples of soccer players after a game
showed a remarkable decrease in antioxidant status and LC
levels. Total acyl-Carnitine and catecholamine levels (adren-
aline and noradrenaline) were significantly increased.

“Carnitine’s role in workout recovery and
minimizing tissue damage from sports
injuries is partly mediated via its anti-

inflammatory benefits”

There was a significant inverse correlation between adrenaline
and free Carnitine, and a positive correlation between adrenaline
and total acyl-Carnitine, indicating that sympathetic stimulation
activates LC functions to the point of depleting LC.!°

Carnitine-supplemented participants performed four sets of
15 repetitions of squat/leg press at 50%, with one-repetition
maximum. Blood samples before, during, and after exercise
and during four days of recovery showed that LC supple-
mentation had positive effects and significantly attenuated
biochemical markers of purine metabolism,s free radical for-
mation, muscle tissue disruption, and muscle soreness after
physical exertion. In summary, LC supplementation can re-
duce chemical damage to tissues from exercise and optimize
the process of muscle tissue repair and remodeling.'*

Carnitine’s role in workout recovery and minimizing tis-
sue damage from sports injuries is partly mediated via its an-
ti-inflammatory benefits. LC has similar immunomodulatory
effects as glucocorticoids. Carnitine suppresses the release
of TNF-a and interleukin-12 from human monocytes while
it activates glucocorticoid receptors. Furthermore, this sup-
pression of excess inflammatory cytokines is blocked by ad-
ministering a glucocorticoid inhibitor, showing that at least
part of carnitine’s immunomodulatory benefits is from po-
tentiating the anti-inflammatory effects of glucocorticoids.’

Your empowerment of athletes with LC and ALC supple-
mentation is fully achieved with smaller doses given con-
sistently over time and in combination with other nutrients
that work synergistically to promote mitochondrial energy
production and training recovery. These synergists include
lipoic acid, betaine, carnosine, and chondroitin.

For example, lipoic acid and ALC are two mitochondrial
energy enhancers. Most notably, it has been found that combin-
ing lipoic acid and ALC works at 100 to 1,000 fold lower con-
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centrations than they do individually. Pretreatment with com-
bined lipoic acid and ALC increases mitochondrial biogenesis
and decreases production of reactive oxygen species.?

Athletic performance enhancement, accelerated workout
recovery, faster and more complete injury recovery, and fa-
tigue-induced injury prevention are all within your capacity.
Simply, immediately, and without major capital invested, you
can empower athletes with specific nutrition supplementation.

Guy R. Schenker, DC, is the founder of NUTRI-SPEC,
which has served chiropractors and other healthcare
professionals interested in clinical nutrition since 1984.
NUTRI-SPEC offers metabolic testing procedures, that
help determine the specific metabolic imbalances un-
derlying each individual patient's symptomatic com-
plamts NUTRI-SPEC provides supplement formulations specifically
designed to meet the needs of those metabolic imbalances.

He can be contacted at NUTRI-SPEC at (800) 736-4320 and at
nutrispec@nutri-spec.net. For more info go to www.nutri-spec.net.
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