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Abstract
AIM: To investigate the characteristics of the 13C-methacetin
breath test (13C-MBT) as a tool to monitor hepatic function
of patients with liver cirrhosis.

METHODS: Forty-two patients with liver cirrhosis and thirty-
one age- and sex-matched healthy controls underwent 13C-
MBT. 13C-methacetin (75 mg) was given orally, and the
levels of 13CO2 delta over baseline (DOB), metabolisation
velocity (MV) and cumulative percentage doses (CD) before
and 10, 20, 30, 40, 50, 60, 80, 100 and 120 min after
substrate administration breath samples was determined and
compared, by non-dispersive infrared spectrometry.

RESULTS: The 13CO2 peak percent doses of healthy controls,
Child class A and Child class B patients were 20.3 ± 3.5%,
7.5 ± 1.8% or 6.5 ± 3.3% and 4.5 ± 1.3%, and occurred at
20 min, 20 or 80 min and 40 min, respectively. The differ-
ences of 13CO2 peak percent doses among healthy controls,
Child class A and Child class B patients were obvious
(P <0.05). No 13CO2 peak percent doses occurred in Child
class C patients. The differences of 13CO2 peak metabolic
velocity were obvious (P <0.05) between healthy controls
(28.8 ± 5.3%) and Child class A patients (9.4 ± 2.4%). No
13CO2 peak metabolic velocity occurred in Child class B and
Child class C patients. The 13CO2 cumulative percentage
doses of healthy controls, Child class A , Child class B and
Child class C patients at 120 min after substrate admin-
istration were 31.2 ± 4.5%, 13.8 ± 3.7%, 8.2 ± 2.2% and
2.4 ± 0.8% (P <0.05), respectively.

CONCLUSION: The severity of liver damage can be di-
rectly and effectively evaluated by 13C-MBT in patients with
cirrhosis.

Wan R, Wu YL, Wang H, Qu Q, Zhang S. Evaluation of hepatic function
with 13C-methacetin breath test in patients with liver cirrhosis. Shijie
Huaren Xiaohua Zazhi  2004;12(8):2147-2149

http://www.wjgnet.com/1009-3079/12/2147.asp



2148                ISSN 1009-3079 CN 14-1260/R

0    10    20   30   40   50    60    80   100  120

35

30

25

20

15

10

5

0

C
U

M
(%

)

t /min

Child A

Child B

Child C

0    10   20    30  40   50    60  70    80   90

25

20

15

10

5

0

D
O

B
(%

)

t /min

Child A

Child B

Child C

0    10   20  30   40   50   60  80  100 120

35

30

25

20

15

10

5

0

D
O

S
E
(%

)

t /min

Child A

Child B

Child C



1 Ishii T, Furube M, Hirano S, Takatori K, Iida K, Kajiwara M.
Evaluation of 13C-phenylalanine and 13C-tyrosine breath tests

for the measurement of hepatocyte functional capacity in patients
with liver cirrhosis. Chem Pharm Bull (Tokyo)  2001;49:1507-1511

2 Kobayashi T, Kubota K, Imamura H, Hasegawa K, Inoue Y,
Takayama T, Makuuchi M. Hepatic phenylalanine metabo-
lism measured by the [13C]phenylalanine breath test. Eur J
Clin Invest  2001;31:356-361

3 Saadeh S, Behrens PW, Parsi MA, Carey WD, Connor JT,
Grealis M, Barnes DS. The utility of the 13C-galactose breath
test as a measure of liver function. Aliment Pharmacol Ther
2003;18:995-1002

4 Park GJ, Katelaris PH, Jones DB, Seow F, Le Couteur DG, Ngu
MC. Validity of the 13C-caffeine breath test as a noninvasive,
quantitative test of liver function. Hepatology 2003;38:1227-1236

5 Ishii Y, Suzuki S, Kohno T, Aoki M, Kohno T, Ito A, Takayama
T, Asai S. L-[1-13C] phenylalanine breath test reflects histo-
logical changes in the liver. J Surg Res  2003;114:120-125

6 Parra D, Gonzalez A, Garcia-Villarreal L, Martinez JA. Meth-
odological characterization of the 2-keto [1-13C]isocaproate
breath test to measure in vivo human mitochondrial function:
application in alcoholic liver disease assessment. Alcohol Clin
Exp Res  2003;27:1293-1298

7 Ishii Y, Suzuki S, Kohno T, Aoki M, Kohno T, Ito A, Takayama T,
Asai S. L-[1-13C] phenylalanine breath test reflects phenylalanine
hydroxylase activity of the whole liver. J Surg Res  2003;112:38-42

8 Di Campli C, Angelini G, Armuzzi A, Nardo B, Zocco MA,
Candelli M, Santoliquido A, Cavallari A, Bernardi M, Gasbarrini
A. Quantitative evaluation of liver function by the methionine
and aminopyrine breath tests in the early stages of liver
transplantation. Eur J Gastroenterol Hepatol  2003;15:727-732

9 Ishii Y, Asai S, Kohno T, Ito A, Iwai S, Ishikawa K. Recovery of
liver function in two-third partial hepatectomized rats evaluated
by L-[1-13C]phenylalanine breath test. Surgery  2002;132:849-856

10 Tugtekin I, Wachter U, Barth E, Weidenbach H, Wagner DA,
Adler G, Georgieff M, Radermacher P, Vogt JA. Phenylalanine
kinetics in healthy volunteers and liver cirrhotics: implications
for the phenylalanine breath test. Am J Physiol Endocrinol Metab
2002;283:E1223-1231

11 Caubet MS, Laplante A, Caille J, Brazier JL. [13C]aminopy-
rine and [13C]caffeine breath test: influence of gender, ciga-
rette smoking and oral contraceptives intake. Isotopes Environ
Health Stud  2002;38:71-77

12 Ishii Y, Ishikawa K, Asai S. Evaluation of liver function with
13C-labelled amino acid using hepatectomized rat model.
Nippon Yakurigaku Zasshi  2002;120:101-106

13 Giannini E, Fasoli A, Chiarbonello B, Malfatti F, Romagnoli P,
Botta F, Testa E, Polegato S, Fumagalli A, Testa R. 13C-ami-
nopyrine breath test to evaluate severity of disease in patients
with chronic hepatitis C virus infection. Aliment Pharmacol
Ther  2002;16:717-725

14 Mana F, Georges B, Reynaert H, Ham HR, Urbain D. Evaluation
of the 13C-aminopyrine breath test using nondispersive infrared
spectrometry. Acta Gastroenterol Belg  2000;63:328-330

15 Armuzzi A, Marcoccia S, Zocco MA, De Lorenzo A, Grieco A,
Tondi P, Pola P, Gasbarrini G, Gasbarrini A. Non-Invasive assess-
ment of human hepatic mitochondrial function through the 13C-
methionine breath test. Scand J Gastroenterol  2000;35:650-653

16 Candelli M, Armuzzi A, Nista EC, Fini L, Gasbarrini G,
Gasbarrini A. 13C-methacetin breath test for monitoring he-
patic function in cirrhotic patients before and after liver
transplantation. Aliment Pharmacol Ther  2004;19:243

17 Candelli M, Cazzato IA, Nista EC, Pignataro G, Gasbarrini A.
13C-methacetin breath test and oxygen supply. Aliment
Pharmacol Ther  2003;18:1176

18 Lara Baruque S, Razquin M, Jimenez I, Vazquez A, Gisbert
JP, Pajares JM. 13C-phenylalanine and 13C-methacetin breath
test to evaluate functional capacity of hepatocyte in chronic
liver disease. Dig Liver Dis  2000;32:226-232

19 Zipprich A, Meiss F, Steudel N, Sziegoleit U, Fleig WE, Kleber
G. 13C-Methacetin metabolism in patients with cirrhosis: rela-
tion to disease severity, haemoglobin content and oxygen
supply. Aliment Pharmacol Ther  2003;17:1559-1562

                                                 2149


