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L-Carnitine

* L-Carnitine ( -hydroxy- -N-trimethylamino butyric acid) is a
quaternary amine, characterized as a small, odotéghly polar,
water soluble compound, also soluble in methastbknol, and
acetic acid

« Carnitine molecular weight is 162 Dalton.
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Carnitine Biosynthesis

L-Carnitine is synthesized from the
precursor amino acids L-lysine and L-
methionine.

L-Lysine provides the carbon backbone
and nitrogen atoms of carnitine and the
methyl groups originate from L-
methionine.

Carnitine biosynthesis pathway (next
slide).
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Carnitine Pool in Human Body

Over 99% of body carnitine is intracellular.
The plasma carnitine pool is small and
approximately equal to the daily turnover
rate.
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Role of Carnitine in Fatty Acid
Oxidation

L-Carnitine is an essential cofactor that
plays an important role in fatty acid
metabolism.

Carnitine transfers and regulates long-
chain fatty acids transport across the inner
mitochondrial membrane to be oxidized
through -oxidation.
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Transports of Long-chain Fatty Acids
Into the Mitochondrial

(1) An outer mitochondrial membrane carnitine
palmityl transferase (CPT-I) that converts
fatty acyl-CoA to acylcarnitines.
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(2) An inner mitochondrial membrane
carnitine/acylcarnitine translocase that carries
long-chain acylcarnitines into mitochondria.

(3) An inner mitochondrial membrane carnitine
palmityl transferase (CPT-II) that converts
acylcarnitine back to fatty acyl-CoAs to enter
the -oxidation pathway

Role of carnitine in the transport of long-chain faty acid
through mitochondrial membrane.
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Heart Energy

Heart muscle obtain (90%) of their energy from long
chain fatty acid oxidation, remaining part (10%)
obtained from other substrates including glucose,
pyruvate, and lactate.

The heart requires ATP for the function of
membrane transport systems (e.g., Na+/K+-
ATPase) as well as for heart contraction and
relaxation.




Cardiac energy metabolism under normal conditions
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Stable Coronary Artery Disease
(Stable Angina)

Stable coronary artery disease is a common disorde
It is a clinical syndrome of discomfort in the ches
jaw, arm, or other sites which is associated with
myocardial ischemia.
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Stable angina results when blood flow to the
heartmuscle is inadequate because heart
arteries have been narroweddhpolesterol
deposits and other lipids, which leading to

iIschemia.
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Coronary lipid plaque in patients with stable amagin

plaque is associated with
endothelial dysfunction

- Platelet
A deposition and
.-:4';1—' :;-::- & A th {ﬂm bus
Severe coronary artery stenosis Diminished or no coronary blood flow formation
(stable angina) (unstable angina, acute myocardial

infarction, or sudden death)




Lipid accumulation on artery in stable angina
patient

. Lipid accumulation

Heart Metabolism Under Normal
(Aerobic) Condition

ATP Synthesized by oxidative phosphorylation in the
mitochondria, which is fueled by the oxidatioh
fatty acids and pyruvate in the mitochondria.

Only a little amount of ATP is synthesized by
anaerobic glycolysis.




Heart metabolism under normal aerobic conditions

Aarobic conditions
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Heart Metabolism Under Ischemia

Ischemia leading to mitochondrial
metabolic dysfunction which reduce
oxygen delivery to the tissue, resulting in

decrease in ATP formation by oxidative
phosphorylation.
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Reduced aerobic ATP formation stimulates
anaerobic glycolysis

Unlike under conditions of normal blood flow,
during ischaemia, the pyruvate that is produced

by glycolysis is not oxidised by PDH in the
mitochondriaPyruvate gets converted to lactate
and there is a rise in tissue lactate content whic
leading to increase acidosis (decrease pH).

Heart metabolism during ischemia
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Subjects

52 Healthy control (26 male, 26 female, age: 54 +
11.6)

The patient were 52 (26 male, 26 female, age: 58 +
14.4 with stable angina disease)
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Serum concentration of triglycerides (TG) in hegltiontrols and stable angina
patients. *Values are not significantly differest@mpared to control group. **Values
are significantly different as compared to congnaup (P < 0.001, two-tailed unpaired
t test). Data expressed as means = SEM, n = 26abj
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Serum concentration of cholesterol in healthy aaatand stable angina patients.
*Values are not significantly different as compatedaontrol group. Data expressed
as means = SEM, n = 26 subjects.
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Serum concentration of high density lipoprotein (Hih healthy controls and stable
angina patients. *Values are not significantly eliéint as compared to control group.
Data expressed as means + SEM, n = 26 subjects.

4.5

3.6

2.7

1.8

LDL, mmol/L

0.9

Male Female

Il contol

Il Patient

Serum concentration of low density lipoprotein (UDh healthy controls and stable
angina patients. *Values are not significantly eliéint as compared to control group.
**\/alues are significantly different as comparedctmtrol group (P < 0.001, two-tailed
unpaired t test). Data expressed as means + SEN26rsubjects.

14



Determination of Serum FC, SC, LC,
TC Concentration in Stable
Angina Patients and Healthy

Subjects

Purifications of serum FC, SC, LC, TC

Determination of Carnitine Concentration By
Using Enzymatic Carnitine Assay
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Ultrosec2000 spectrophotometer

Principle of Carnitine assay
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Carnitine standard curve was obtained by
determining changes absorbance at 412 nm fi
various known amounts of carnitine by using
Ultrosec2000 spectrophotometer

Carnitine standard curve
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Results and Discussion of Carnitine
Concentrations in Healthy Subjects an

Stable Angina Patients
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Serum concentration of free carnitine (FC) in heattbgtrols and stable angina
patients. *Values are not significantly differest@mpared to control group. **Values
are significantly different as compared to congwup (P < 0.01, two-tailed unpaired t
test). Data expressed as means + SEM, n = 26 $sibjec
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Serum concentration of short-chain acyl carnitine (BQjealthy controls and stable
angina patients. *Values are not significantly eliéint as compared to control group.
**V/alues are significantly different as comparedctmtrol group (P < 0.001, two-tailed
unpaired t test). Data expressed as means + SENGrsubjects.
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Serum concentration of long-chain acyl carnitine (iChealthy controls and stable
angina patients.**Values are significantly diffetes compared to control group (P <
0.001, two-tailed unpaired t test). Data expressetheans + SEM, n = 26 subjects.
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Serum concentration of total carnitine (TC) in healtbntrols and stable angina
patients. *Values are not significantly differest@mpared to control group. **Values
are significantly different as compared to congiaup (P < 0.01, two-tailed unpaired t
test). Data expressed as means + SEM, n = 26 ssibject

Conclusions

Results showed that stable angina caused

significantly changed in serum levels of
carnitine as compared with healthy subjects.
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The results indicated that stable angina was
associated with significantly higher serum
levels of FC and SC in male patients and
higher serum levels of SC, LC, TC in female
patients as compared with healthy subjects

These changes in serum carnitine levels may
result from alteration in lipid metabolism, with
altered carnitine transport into the cardiac
tissues.
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Gender-related changes in serum levels of
carnitine have been observed in healthy
controls and stable angina patients. The
alteration in serum levels of carnitine may be
explained by the effect of sexual hormones
(androgen and estrogen) on the carnitine
metabolism.
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