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| Read carefully before using the product |

[ Research use only |

Total Carnitine “KAINOS”

[INTRODUCTION]

It is well known fatty acids are utilized as energy sources by being
broken down through the B-oxidation cycle to generate ATP. Since
this reaction takes place within mitochondria, fatty acids must be
transported into mitochondria. The transportation of fatty acid may
not be direct because the mitochondrial membranes are not permeable
to free fatty acids. Fatty acids require some carrier to enter
mitochondria, which is the role of carnitine in the mitochondrial
membranes.

[CAUTION]
1) The kit is intended only for research purposes, not for use in
diagnostic procedures.
2) The reliability of results cannot be guaranteed if the kit is used with
a method or for a purpose other than those stipulated.
3) This product is warranted to perform as described in its labeling and
literature when used in accordance with all instructions.

[COMPONENTS]

1) Reagent 1:
1 bottle containing 20 mL of oxidized B-Thionicotinamide adenine
dinucleotide (Thio-NAD"), acylcarnitine esterase (ACE) with sodium
azide.

2) Reagent 2A
1 bottle containing 10 mL of buffer with sodium azide.

3) Reagent 2B :
1 vial containing 10 mL
dehydrogenase (CDH), NADH.

4) Standard Solution :

lyophilized platelets of carnitine

1 bottle containing 5 mL of L-carnitine (50 pmol/L) with sodium azide.

[INTENDED USE]

Measurement of total carnitine in serum, plasma or urine

[PRINCIPLE OF THE EXAMINATION METHOD]

1. Principle
The assay principle is enzymatic cycling method.
Acylcarnitine in a given sample is converted to carnitine by
Acylcarnitine Esterase (ACE). The generated carnitine is
specifically oxidized by Carnitine Dehydrogenase (CDH) under the
presence of oxidized B-Thionicotinamide Adenine Dinucleotide
(Thio-NAD") to dehydrocarnitine and reduced B-Thionicotinamide
Adenine Dinucleotide (Thio-NADH). Dehydrocarnitine in turn is
specifically reduced by CDH under the presence of reduced
B-Nicotinamide Adenine Dinucleotide (NADH) to carnitine and
oxidized B-Nicotinamide Adenine Dinucleotide (NAD®). The
following enzymatic cycling reaction leads to the accumulation of
Thio-NADH. Because the generated amount of Thio-NADH is
proportional to the carnitine concentration in the sample, Total
carnitine (acylcarnitine and free carnitine) concentration can be
determined by the specific absorption of Thio-NADH.

Acylcarnitine + H,O L L-Carnitine + Fatty acid
CDH

Thio-NAD" ﬁ Thio-NADH + H*

L-Carnitine Dehydrocarnitine
NAI':)) CDH NADH + H
2. Feature
1) High sensitivity and accuracy based on an enzymatic cycling
method.
2) High substrate specificity of the enzyme used. Unwanted

interference by other similar substances is eliminated.

[LIMITATIONS OF THE EXAMINATION PROCEDURE]

1. Samples
1) Serum, plasma, or urine sample is used for measurement.

2) After sampling, measure as soon as possible. If samples must
be stored, freeze at -20°C or lower.

2. Interference ?

1) Hemoglobin (400 mg/dL or lower), bilirubin (50 mg/dL or lower),
and chylomicrons (3000 formazine turbidity units or lower) each
have almost no effect on measurements.

2) Anticoagulants (EDTA, heparin, sodium fluoride, sodium citrate)
that are within normal usage concentration ranges do not affect
the assay.

3) Preservatives are within normal usage concentration ranges do
not affect the assay except for 5% formalin.

3. Others
1) Before performing an assay, rinse the measurement apparatus
well and calibrate using both blank and standard.
2) Analyze control materials are as follows:
Catalog No. RK-2200 (Carnitine Control serum)

[EXAMINATION PROCEDURE]
1. Preparation of Reagents
1) Reagent 1 (R-1): Ready to use.
2) Reagent 2 (R-2): Dissolve reagent 2B in reagent 2A.

2. Assay Method
(Roche HITACHI 917)

Rate Assay
Sample © 12 L R2 :100,L 405/600NM
’: R-1 1200l (
|
0 5 10 (min)

[RESULTS]
1. Calculation of the Carnitine Concentration

The absorbance variation of

Total carnit_ine the sample per 1 minute
concentration = x

(umol/L) The absorbance variation of
the standard per 1 minute

Concentration of
the standard
(uwmol/L)
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2. Notes
1) In case carnitine concentration in the sample exceeds the
measurable range, dilute the sample with saline and repeat the
assay.
2) Some samples may cause reaction with other substances and
interfere with the assay. When measured value and result have
question, confirm the results in retest or other method.

[PERFORMANCE CHARACTERISTICS]
1. Performance
1) Sensitivity
A) Change in the O.D. of saline as the sample is within
0.020/minute.
B) Change in the O.D. of 50 umol/L standard solution as the
sample is in the range of 0.020-0.030/minute.

2) Specificity
The specificity is within 90-110% of the known concentration
sample.

3) Reproducibility
The C.V. of measured values is less than 5.0%.

4) Measurement Range
0.4~200 pmol/L

2. Correlation
1) Sample Number: n = 50 (Serum samples)
Correlation: r=0.997
Regression formula: y = 0.978x - 0.367

(x: previous kit, y: current kit)

[WARNINGS AND PRECAUTIONS]
1. Warnings

1) Serum or other blood samples should be handled as potentially
infectious as they may contain infectious agents including HBV,
HCV, HIV, etc.

2) Any instruments that have come to contact samples should also
be treated potentially infectious.

3) Wear protective gloves to avoid infection.

4) In case any of the reagents contact eyes, mouth and/or skin,
immediately flush with copious amount of water then consult a
physician as necessary.

2. Handling Procedures

1) Do not freeze.

2) The shelf life is 1 month after opening if stored at 2-10°C in dark.

3) This kit contains two reaction mixtures. Care must be taken
during measurement not to mix up these reagents.

4) The kit should be used before the expiration date printed on the
product label.

5) Do not pool reagents even if the Lot No. of kits are the same.
Do not combine reagents from different kits.

3. Disposal Procedures

1) Dispose of used reagent bottles as medical waste or industrial
waste according to the rules stipulated for waste materials.

2) Wipe off if the released amount is small. Flush with copious
amount of water if a large volume is released.

3) Reagents in this kit contain sodium azide as preservatives.
Since sodium azide reacts with lead tubing and copper tubing to
generate metal azides which can explode, use a large quantity of
water when disposing of it.
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[STORAGE]
Store at 2-10°C in dark.

[(WARRANTY]
This product is warranted to perform as described in its labeling and
literature when used in accordance with all instructions.
KAINOS LABORATORIES, INC. disclaims any implied warranty of
merchantability or fitness for a particular purpose, and in no event shall
KAINOS LABORATORIES, INC. be liable for
Replacement of the product or refund of the purchase price is the

consequential.

exclusive remedy for the purchaser.
This warranty gives you specific legal right and you may have other
rights which vary from state to state.

[LITERATURE REFERENCES]
1) Takahashi, M., et al : Clin. Chem., 40 : 817 (1994)
2) In-house data

[CUSTOMER SERVICE]
KAINOS LABORATORIES, INC.
38-18, Hongo 2-chome, Bunkyo-ku, Tokyo 113-0033, Japan
e-mail : carnitine@kainos.co.jp

IN TECHNICAL COOPERATION

AsahiKASEI

ASAHI KASEI PHARMA

1-105, Kanda Jinbocho, Chiyoda-ku, Tokyo 101-8101, Japan

MANUFACTURER

—
:. KAINOS LABORATORIES, INC.
o

38-18, Hongo 2-chome, Bunkyo-ku, Tokyo 113-0033, Japan



