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[Abstract] AST (aspartate aminotransferase; GOT, glutamate oxalacetate transaminase) and
ALT (alanine aminotransferase; GPT, glutamate pyruvate transaminase) are sensitive indicators
to monitor the liver function under drugs treatment or with acute viral hepatitis. The elevated AST
and ALT values in the blood sample indicate liver damage or injury. The determination of urea is
the most widely used for the evaluation of kidney function. This protocol is for the quantitative
determination of AST, ALT and UREA/BUN in serum and plasma on Roche automated clinical
chemistry analyzers. The principle is shown below:

For AST:
α-ketoglutarate + L-aspartate ↹ L-glutamate + oxaloacetate (AST catalyzes this equilibrium
reaction)

oxaloacetate + NADH + H+ ↹ L-malate + NAD+ (malate dehydrogenase catalyzes this equilibrium
reaction)

The rate of the photometrically determined NADH decrease is directly proportional to the rate of
formation of oxaloacetate and thus the AST activity. The above reactions were carried out at 37 °C
and measured at a wavelength of 340 nm.

For ALT:
α-ketoglutarate + L-alanine ↹ L-glutamate + pyruvate (ALT catalyzes this equilibrium reaction)

Pyruvate + NADH + H+ ↹ L-lactate + NAD+ (lactate dehydrogenase catalyzes this equilibrium
reaction)

The rate of the photometrically determined NADH decrease is directly proportional to the rate of
formation of pyruvate and thus the ALT activity. The above reactions were carried out at 37 °C and
measured at a wavelength of 340 nm.

For UREA/BUN:
Urea + H2O → 2 NH4+ + CO2 (urea is hydrolyzed by urease)
α-ketoglutarate + NH4+ + NADH → L-glutamate + NAD+ + H2O (the presence of GLDH yields
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glutamate and NAD+)
The decrease in absorbance due to consumption of NADH is measured kinetically. The above
reactions were carried out at 37 °C and measured at a wavelength of 340 nm.

Materials and Reagents

1. Blood
2. AST (GOT) detection kit (Roche, catalog number: 11876848216)
3. ALT (GPT) detection kit (Roche, catalog number: 11876805216)
4. UREA/BUN detection kit (Roche, catalog number: 11729691216)
5. Cuvette (Roche, catalog number: TA28) and sample cups (Roche, catalog number: 1105)
6. Calibrator for automated system (Roche, catalog number: 10759350)
7. Normal saline (0.9% w/v of NaCl) (see Recipes)

Equipment

1.

Micro-hematocrit-tubes (heparinized; Assistent®, catalog number: 563)

2.

Dropper (3 ml)

3.

Centrifuge (Eppendorf)

4.

Polypropylene test tube (Corning Incorporated, Axygen®, catalog number: MCT-150-C)

5.

Chemistry Analyzer (Roche, Cobas Mira Plus)

Procedure

1. Collect blood from the orbital sinus with a microhematocrit blood tube (heparinized). Use
dropper to push out the blood in the heparinized blood tube and collect about 300 μl blood
in the 1.5 ml polypropylene test tube.
2. Centrifuge at 1500 x g, 4 °C for 15 min. Carefully take the cell-free supernatant plasma
(about half volume of blood) and place it in a properly labeled polypropylene test tube and
transfer about 150 μl plasma into the sample cups.
3. Use fresh plasma for blood AST, ALT and UREA/BUN level analysis.
4. For analysis, it needs 100-150 μl sample volume in the sample cups. Put the sample cups
containing plasma in the sample place and empty cuvettes in the detection place of
Chemistry Analyzer. If the sample volume is not enough, it can be diluted with normal
saline.
5. Prepare the detection reagent according to the manufacturer’s instruction and transfer the
prepared detection reagent into the reagent container for Chemistry Analyzer. It is easy to
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prepare the detection reagent by mixing R1 and R2 solution provided in the kit. Briefly, in
AST and ALT reagent preparation, connect one bottle 1 to one bottle 1a to prepare R1
solution and then combine the volume of R1 and R2 in R1:R2 = 5:1 to get the detection
reagent. For UREA/BUN detection reagent preparation, combine the volume of R1 and R2
in R1:R2 = 5:3. These mixed detection reagents are stable for 7 days at 4 °C.
6. It needs to correct the Chemistry Analyzer with commercial calibrator before sample
detection. The calibrator is as positive control and normal saline as negative control.
7. After correction, it is ready to analyze AST, ALT and BUN levels of sample in Chemistry
Analyzer.
a. The automatic analysis steps for AST and ALT are:
i. Aspirate 10 μl of plasma sample from sample cups into cuvette.
ii. Dilute sample with 40 μl of normal saline.
iii. Add 300 μl of detection reagent into cuvette.
iv. Begin to detect the values at 340 nm wavelength at different time points.
v. Report the measured results.
b. For UREA/BUN analysis, the steps are:
i. Aspirate 4 μl of plasma sample from sample cups into cuvette.
ii. Dilute sample with 20 μl of normal saline.
iii. Add 400 μl of detection reagent into cuvette.
iv. Begin to detect the values at 340 nm wavelength at different time points.
v. Report the measured results.

Notes

1. The sensitivity of AST, ALT and UREA/BUN is 4 U/L, 4 U/L and 0.83 mmol/L, respectively.
The measurement range of AST, ALT and UREA/BUN is 4-800 U/L, 4-600 U/L and
0.83-40.00 mmol/L, respectively.
2. It is not necessary to repeatedly detect the values from the same sample because the
program can monitor the values at different time points. If the variation of measured values
in the sample is over 5%, the machine will automatically detect the sample again.
3. In normal mice, the level of ALT, AST and UREA/BUN in plasma is ALT: 25-60 U/L; AST:
50-100 U/L; UREA/BUN: 16-30 mmol/L. The elevated values of ALT and AST indicate liver
injury and high level of UREA/BUN indicates loss of kidney function.

Recipes

1. Normal Saline (0.9% w/v of NaCl)
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a.

Make sure all apparatus are clean, dry, and sterile.

b.

Weight 0.9 grams of sodium chloride. Dissolve the powder in about 80 ml distilled
water by mixing gently with a stirring bar until all the powder has been dissolved. Add
distilled water to a final volume of 100 ml.

c.

Transfer the prepared 0.9% sodium chloride solution (normal saline) in a storage
bottle and label properly. Autoclave the solution.
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