
SCIENTIFIC NUTRITION FOR ADVANCED CONDITIONING

*Selected references (1-39) available 
  at www.snac.com

BALCO Mastermind 
Victor Conte Introduces 

HypOxygen is a potent new product 
that contains specific nutrients 
needed to support the production 
and regulation of red blood cells and 
hemoglobin, which transport oxygen 
molecules throughout the body. 
HypOxHypOxygen also provides nutrients 
with vasodilation effects, which 
further promotes oxygen delivery to 
muscle tissue and accelerates the 
removal of metabolic waste 
bbyproducts such as lactic acid and 
ammonia. High intensity exercise 
creates an oxygen deficit that causes 
a build up of these compounds and 
results in the rapid onset of fatigue. 
The synergistic ingredients in 
HypOxHypOxygen have been shown to 
have positive effects upon VO2 max, 
which is the maximum amount of 
oxygen an individual can utilize 
during exercise.

EPO Stimulators

The sports nutrition industry is 
rrapidly becoming inundated with 
products touting their ability to 
stimulate the production of erythro-
poietin (EPO) and increase red blood 
cells and hemoglobin. But, what’s 
the end game for these products?  
Athletes are looking for legal methods 
to enhance to enhance oxygen uptake and 
delivery to working muscle tissue 
and accelerate the removal of meta-
bolic waste byproducts.  In a word, 
they want improved “recovery.” 
What’s strange is that most of these 
so-called EPO boosting supplements 
only contain an insignificant amount 
of iron, which is the most vital nutriof iron, which is the most vital nutri-
ent involved in the production of 
new oxygen carrying red blood cells. 
Even injectable EPO being used 
illegally by athletes requires an 
adequate supply of iron for red 
blood cell synthesis. In short, if EPO 
is present without sufficient iron, 
there is insufficient fuel for red 
blood cell production. 

Iron Has Been Getting a Bad Rap

FFor many years now, there has been 
a tendency for supplement companies 
to market iron free products. This 
trend started with an often quoted 
Finnish study published in 1992 by 
Salonen, et al. These researchers 
found that men with high serum 
ferritin leferritin levels (index of iron status) 
had a two-fold increase in the inci-
dence of heart attacks (1).  They 
hypothesized that free radicals 
induced by iron caused the increase 
in the rate of heart disease. However, 
later research provided an alternate 
explanation for these observations. It 
is now believed that there is an 
inflammatory component to heart 
disease and that serum ferritin 
functions as an acute reactant and functions as an acute reactant and 
becomes elevated as a part of the 
inflammatory process (2). In fact, inflammatory process (2). In fact, 
three major studies have been pub-
lished since the Finnish report, which 
have found NO relationship between 
heart disease and elevated iron status 
(3, 4, 5).  There is little evidence 
that supplemental iron has played 
aany role in increasing the incidence 
of heart disease.  Nevertheless, iron 
supplementation has continued to 
get an undeserved bad rap for 
almost two decades. There is a 
danger of iron overload to people 
with a rare hereditary disease called 
hemochromatosis (ehemochromatosis (excessive iron 
accumulation). This condition has 
been found to exist in between 
0.07% and 0.5% of people in various 
surveys (6).  (It is advisable to ask 
your doctor to check your serum 
ferritin along with your hemoglobin 
before iron supplementation.)

Exercise at High Altitude and 
Iron Stores

Nutritional factors, particularly iron 
stores, play a critical role in an 
athlete’s ability to respond to high

altitude or hypoxic (low oxygen) train-
ing. In a series of studies involving 
more than 100 competitive distance 
runners, 40% (60% of women and 
25% of men) were found to have 
reduced iron stores based on a low 
serum ferritin level. The athletes 
with a low ferritin level prior to high 
altitude exposure (male and female) 
were unable to increase the volume 
of red blood cell mass and did not 
increase VO2 max or improve 
performance (7). Iron depletion mperformance (7). Iron depletion may 
not only compromise oxygen 
carrying capacity, but also reduces 
VO2 max and performance, even in 
nonanemic athletes. Thus iron stores 
should be normalized before 
undertaking a period of high altitude undertaking a period of high altitude 
or simulated altitude training.

High altitude or High altitude or hypoxic training has 
been shown to stimulate physiological 
adaptations, including increases in 
EPO and red blood cell levels. This 
enhances the body's oxygen utilization 
system and increases the efficiency of 
cellular energy. HypOxygen can be 
used effectiused effectively in conjunction with 
all hypoxic training methods (tents, 
chambers, masks, etc.), and offers 
advantages that can considerably 
improve athletic training, performance, 
recovery and overall health.  

Prevalence of Iron Deficiency in 
Male Athletes

A recent 2009 study A recent 2009 study was conducted 
to assess the prevalence of iron defi-
ciency in competitive male athletes. 
In total, 90 elite athletes practicing a 
variety of disciplines including judo, 
rowing, pentathlon and volleyball, 
aged 16-33 years, were studied. Iron 
deficiency deficiency was found in 43% of the 
subjects.  Despite a lack of anemia 
among the studied athletes, the 
incidence of latent iron deficiencies  

(iron depletion and iron-deficient 
erythropoiesis) was very high (8).

Iron Status and Female Athletes

ActiActive women with low ferritin levels 
were studied. After iron supplementa-
tion, VO2 max was significantly 
greater, blood lactate decreased and 
endurance time to exhaustion 
increased by 38% (9).  In another 
study, non-anaemic female adults 
were supplemented with iron, vitamin 
C and folic acid for 15 days. VO2 max 
and ATP production significantly 
increased and improved physical 
work capacity (10).

Nitric Oxide Products and Iron Nitric Oxide Products and Iron 
Supplementation

Strenuously exercised animals have 
been found to have increased nitric 
oxide levels and low iron status. Iron 
levels were decreased in both blood 
plasma and tissues. This data 
suggests that increased production of suggests that increased production of 
nitric oxide might cause low or 
suboptimal iron status as an impact suboptimal iron status as an impact 
of exercise (11).  The sports nutrition 
market is flooded with nitric oxide 
boosting products and consumers 
need to be aware that increasing 
nitric oxide levels can reduce iron 
stores. HypOxygen contains iron 
bisglbisglycinate which is the best form of 
iron. The absorption rate of iron 
bisglbisglycinate has been shown to be up 
to four times higher than other forms 
of iron supplementation (12).  Iron 
bisglycinate absorption has also been 
shown to be controlled and regulated 
by the body’s iron status and to have 
a lower potential for toxicity compared 
to the commonly used iron sulfate.  to the commonly used iron sulfate.  
Thus, there is little chance of toxicity 
from the recommended use of this 
form of iron (13).

Exercised-Induced Destruction of 
RBCs (Red Blood Cells)

Exercise-induced hemolysis 
(destruction of red blood cells with 
release of hemoglobin) has been 
reported for more than six decades reported for more than six decades 
(14). In particular, distance running  
has been associated with significant 
hemolysis with RBC turn over being 
much higher (15). Studies have 
suggested that mechanical damage suggested that mechanical damage 
to RBCs occurs as they pass through 
the capillaries of the foot during the 
footstrike phase (16,17). 

However, studies on athletes involved 
in sports without foot impact have 
also found exercised-induced 
hemolysis, including swimming, hemolysis, including swimming, 
weightlifting and rowing (18, 19, 
20).  Apart from footstrike, other 
mechanisms may contribute to 
hemolysis. Oxidative stress has been 
implicated in the “aging” of RBCs 
(21) and there are numerous reports 
of of oxidative damage and antioxidant 
depletion after exercise (22). It has 
also been reported that compression 
of large muscle groups on capillaries 
may accelerate hemolysis of older 
RBCs (23).  Normally, about 70% of 
the body’s iron is found in hemoglo-
bin in circulating RBCs. Numerous 
studies have indicated that distance 
runners have compromised iron stores 
(16, 17, 24, 25). The mechanical 
trauma of footstrike that is associated 
with iron depletion in runners is 
consistent with evidence that athletes 
who participate in other foot impact 
sports such as basketball and tennis  
have lower iron stores compared 
with cyclists and rowers (26). In 
addition, eaddition, exercised-induced hematuria 
(blood in urine) has been described 
after several forms of exercise (27, 
28, 29). These include contact 
sports, such as boxing and football, 
and noncontact sports including 
running, rowing and swimming (30, running, rowing and swimming (30, 
31, 32).  In a study of 45 male and 
female long distance runners, 24% 
were found to have hematuria after 
a race (30).

L-Carnitine L-Tartrate and 
Exercise Recovery Responses

There has been a great deal of There has been a great deal of 
research examining the potential of 
carnitine supplementation to spare 
muscle glycogen and improve 
exercise performance (33, 34). The 
L-carnitine L-tartrate contained in 
HypOxygen has been found to  
effectieffectively assist in recovery from 
high-repetition squat exercise. 
Researchers found the beneficial 
effects of carnitine on exercise 
recovery responses to include 
imprimproved blood flow and reduced 
free radical formation, tissue 
damage and muscle soreness (35). 

The positive effects of carnitine 
supplementation on VO2 max have 
also been demonstrated in studies 
involving various types of athletes 
(36, 37). One of the consequences 
of high-intensity training is hypoxia 
(low blood oxygen), which increases 
the concentthe concentration of ammonia (38). 
Ammonia accumulation has been 
associated with muscle fatigue and 
L-carnitine L-tartrate has been found 
to decrease athletes’ ammonia 
levels in a well controlled study 
(39).

There is an overwhelming amount of 
research data that supports the 
effectiveness of the ingredients in 
HypOxygen. This science-based 
formulation provides a wide range of 
potential benefits for men and 
women from everyday fitness 
enthusiasts to world-class athletes.enthusiasts to world-class athletes.
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