
Cardiovascular health
CarnipureTM Focus

Introduction
The contribution of L-Carnitine to a healthy cardiovascular 
system has a long and established history and forms the largest 
part of all publications on L-Carnitine1. The term cardiovascular 
system is often used in the press when it comes to the discussion 
about health conditions around the heart. But what does 
cardiovascular system mean exactly? “Cardio” means heart and 

“vascular” means blood vessels. Hence, the circulatory system of 
the heart and blood vessels is the cardiovascular system2. With 
this explanation, it is easy to understand that a healthy heart 
is also accompanied by healthy blood vessels. In this context 
nutrition has assumed a prominent role for both the prevention 
and treatment of cardiovascular disease3. This includes the 
daily supply of a balanced diet with carbohydrates, fat, and 
proteins as well as vitamins, minerals and of course L-Carnitine. 
Furthermore a regular exercise program, stress reduction, a 
non-smoking lifestyle and only moderate alcohol consumption 
additionally support healthy cardiovascular conditions. 

The importance of a healthy cardio-
vascular system
A healthy and well-balanced lifestyle is a worthwhile investment. 
This becomes clear immediately with a more detailed look at the 
causes of deaths worldwide. According to estimates from the 
World Health Organization (WHO) cardiovascular diseases were 
the number one cause of death globally in 20054. 

Some more heart facts4,5

Cardiovascular diseases (CVD) mostly affect people in their peak 
mid-life.
One in three female adults is affected by cardiovascular disease.
Since 1984, the number of CVD deaths of females has exceeded 
those of males
The estimated direct and indirect cost of CVD in the United States 
for 2008 is $ 448.5 billion.
The WHO predicts 11.0 million deaths from coronary heart disease 
in the year 2020.

What is CarnipureTM?
CarnipureTM is a special grade of L-Carnitine, manufactured by the 
Swiss life-science company Lonza. Thanks to a unique production 
process based on fermentation, Lonza is the only L-Carnitine manu-
facturer capable of producing L-Carnitine in the same way as nature. 
Products carrying the CarnipureTM quality seal on the packaging 
show the consumer that they contain pure Lonza L-Carnitine.

What is Carnitine?
L-Carnitine is a natural and safe nutrient which gives everybody 
an adequate chance to keep the heart and vessels healthy. This 
applies for people with risk factors who have not yet developed 
clinical manifest cardiovascular diseases (primary prevention) as 
well as people with established coronary heart diseases (secondary 
prevention).
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Cardiovascular
diseases 30%

Injuries 9%
Cancer 13%

Other chronic diseases 9%

Diabetes 2%
Chronic respirator diseases 7%

Figure 1: Cardiovascular diseases were the number one cause of death globally in 20054
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L-Carnitine is for humans an essential co-factor for the transport of 
long-chain fatty acids across the inner mitochondrial membrane 
into the matrix, where they are broken down for energy production 
(β-oxidation)6.

In humans with a normal omnivore diet approximately 75 per cent 
of the L-Carnitine intake comes from dietary sources. In particular 
animal products such as meat, poultry, fish, and dairy products 
provide the L-Carnitine obtained from mixed diets. The remaining 
L-Carnitine (approx. 25 per cent) is synthesized by the human body 
predominantly in the liver, kidney and brain from the essential amino 
acids lysine and methionine in the presence of vitamin B6, vitamin 
C, niacin, and iron. The ingested and synthesized L-Carnitine is 
carried for storage via blood, predominantly in heart and skeletal 
muscles7. It has been shown, however, that in the last decade in 
Europe the average dietary L-Carnitine intake has decreased by 
20% as a result of decreased meat consumption8, 9.

L-Carnitine in the Heart
A proper heart function relies on high efficiency of energy conver-
sion in which L-Carnitine is directly involved. In the healthy adult 
heart muscle the fatty acid oxidation accounts for most of the en-
ergy generation with a little contribution of glucose and under, cer-
tain circumstances, also substrates such as lactate, ketone bodies, 
and amino acids10, 11.

The heart has a small capacity for both the synthesis and storage 
of fatty acids. Therefore, the heart relies mainly on the fatty acid 
supply from the blood. Before the breakdown of these long chain 
fatty acids takes place inside the mitochondria, they have to be 
transported across the mitochondrial membrane. Now, L-Carnitine 
comes into play because of its function to carry these free fatty ac-
ids across the mitochondria membrane for the β-oxidation.

Due to this fact, it is not surprising that the L-Carnitine concentra-
tion in the heart is the highest in the body. This means that the 
L-Carnitine concentration in the heart is over three times higher than 
that in the skeletal muscle, four times higher than in the liver, and 
eight times higher than that in the kidney. The skeletal and heart 
muscles lack the potential for synthesizing L-Carnitine. Therefore, 
the heart is relying on the L-Carnitine supply from the blood. This 
transport process into the heart cells is in fact a fascinating process 
because it happens via an active extraction of L-Carnitine from the 
blood plasma against a 60-fold concentration gradient12. 

Antioxidantive effect of L-Carnitine
Atherosclerosis is commonly called hardening of the arteries, which 
includes a variety of conditions that causes artery walls to thicken 
and lose elasticity (e.g. free radicals, high cholesterol level).

There is clear evidence that oxidative stress plays an important role 
in the development of cardiovascular diseases. In contrast, diets 
rich in antioxidants have been shown to exert protective effects 
to the atherogenic process and this in turn is also beneficial to a 
healthy heart13. 

L-Carnitine has been shown, for example, to have a stimulatory 
effect on the expression of specific proteins/enzymes (Heme 
oxygenase-1, Endothelial constitutive nitric oxide synthase) which 
have antioxidant and anti-inflammatory properties. This means that 
L-Carnitine might be able to protect from oxidative stress related 
cardiovascular risk factors and myocardial damage14. 

L-Carnitine has also been described in several other in-vitro and 
animal studies as an antioxidative substance which has shown to be 
effective in conditions characterized by increased oxidative stress 
15, 16. Moreover, in human trials with people who exercise regularly 
the supplementation of CarnipureTM has supported a reduced 
accumulation of free radicals which may have a favorable effect on 
endothelial blood flow regulation17, 18. 

Effect of L-Carnitine on cholesterol 
metabolism
What is cholesterol and where does it come from?

Cholesterol is a soft, fat-like substance. It is found in the blood and 
in all the body’s cells. It is an important part of a healthy body be-
cause it is used to form cell membranes, some hormones and other 
needed tissues. People get cholesterol in two ways: it is synthesized 
naturally in the body and also comes directly from foods (e.g. egg 
yolks). However, too much cholesterol in the blood can increase the 
risk of getting coronary heart disease. Cholesterol has to be trans-
ported in the blood by special carriers called lipoproteins – the main 
ones are2:

– LDL Low density lipoprotein – the “bad one”
– HDL High density lipoprotein – the “good one”

The beneficial effect of L-Carnitine supplementation on the choles-
terol level has been shown in some animal studies19, 20. Furthermore, 
there also exist clinical trials which came to the conclusion that 
L-Carnitine may have a favorable effect on total cholesterol, LDL- 
and HDL-cholesterol as well as triglycerides:



The supplementation of 1 g L-Carnitine daily for 90 days resulted 
in significantly decreased levels of total-, and LDL-cholesterol in 24 
males and females with elevated levels of blood lipids. This effect 
leads to a less atherogenic plasma lipoprotein fatty acid profile in 
these people21. Furthermore, in another study, 84 elderly people 
(aged from 70-92) with onset of fatigue following slight physical 
activity received placebo or 2 g L-Carnitine twice daily during the 
30-day-study phase. The L-Carnitine-treated group showed at the 
end of the study significant improvements in the following parame-
ters: total cholesterol (-16%), LDL (-28%), HDL (+19%), triglycerides 
(-6%) compared with placebo [Figure 2]22.

L-Carnitine and heart performance
It has been shown in several experimental models and human 
clinical trials that an adequate intake of L-Carnitine may have a 
favorable effect on maintaining a healthy heart and vessels23. In 
contrast, there are also studies which came to the result that 
the failing heart muscle has a low L-Carnitine level24, 25. Therefore 
L-Carnitine supplementation can be beneficial to the organ by 
counteracting the toxic effects of free fatty acids and improving 
carbohydrate metabolism26.

L-Carnitine and exercise tolerance
Angina Pectoris is the medical term for chest pain or discomfort 
due to coronary heart disease. In this condition, the heart muscle 
does not get enough blood resulting in chest pain. People with 
stable angina have episodes of chest discomfort that are usually 
predictable. They occur with exertion (such as running to catch a 
bus) or under mental or emotional stress2.

It has been found that the addition of L-Carnitine to the regular 
medical treatment for chronic angina can help to improve exercise 
tolerance. In a randomized, placebo-controlled trial with 47 men 
and women with chronic stable angina, the addition of L-Carnitine 
(2 g/d) in the daily nutrition for three months significantly improved 

exercise duration and decreased the time required for exercise 
induced changes to return to baseline, in comparison to the 
placebo27. This has also been shown in another study with 200 
people with exercise-induced stable angina. The supplementation 
of 2 g L-Carnitine per day for 6 months in addition to regular medical 
therapy has led to significantly improved exercise tolerance and 
improved cardiac function28. 
 
The L-Carnitine supplementation may also improve the exercise 
tolerance and the muscle metabolism in people with peripheral 
arterial disease. This is a type of peripheral vascular disease that 
affects blood circulation, primarily in arteries leading to the legs and 
feet. It is mainly caused by atherosclerosis. People with peripheral 
arterial disease are at increased risk of cardiovascular events 
and come along with reduced exercise performance. L-Carnitine 
interacts with the skeletal muscle acyl-CoA pool and helps therefore 
to reduce symptoms29.

A healthy heart function and 
L-Carnitine
A heart attack is when low blood flow causes the heart to be starved 
of oxygen. Then parts of the heart muscle die or become permanently 
damaged. This is called a myocardial infarction. Heart attacks occur 
most often as a result of a condition when a plaque (deposits of fat-
like substances) builds up over many years on the inside walls of the 
coronary arteries (the arteries that supply blood and oxygen to your 
heart). Severe problems linked to a heart attack can include heart 
failure and irregular heartbeats (arrhythmias)2.

L-Carnitine can deliver a contribution to a more regular and healthier 
heart beat in addition to a regular medical treatment after a myocardial 
infarction has occurred. This could be demonstrated, for example, in 
a double-blind, placebo-controlled clinical trial with patients who had 
suffered from a first heart attack. The supplementation of L-Carnitine 
(2 g/d) for 28 days contributed to a healthier heart function in these 
people compared to placebo30. Other clinical trials came to the same 
results31, 32.

Figure 2: Blood cholesterol and triglyceride values in elderly after 30 
days of L-Carnitine supplementation22
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And so to conclude
L-Carnitine can be considered as an energy balancing factor in the 
heart which makes it essential for a proper heart function. This is 
mainly based on two facts: Firstly, the primary function of L-Carnitine 
is to transport long-chain fatty acids across the mitochondria 
membrane for their energy production and secondly, fatty acids 
are the main substrate for the energy production in the normally 
functioning heart. Additionally, L-Carnitine is also known to act as a 
free radical scavenger and may help to maintain adjusted blood lipids 
such as cholesterol and triglycerides. In conclusion: CarnipureTM 
supplementation can support a healthy cardiovascular system in 
different ways with the additional advantage that CarnipureTM has 
no side effects.


