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Abstract

AIM: To investigate the clinical significance of *C-mithacetin
breath tests for assessment and the classification of liver
functional capacity.

METHODS: Twelve healthy volunteers served as a control
group. Patients (test group) with different kinds of liver
diseases were divided into 4 sub-groups: compensatory
period (n =4), Child-Pugh classification A, B, C (n = 12,
12, 16, respectively). Patients in both groups were exam-
ined for liver function by a biochemical test after orally
taking 3*C-mithacetin (75 mg). Gas breathed out was col-
lected at 9 different time within 120 min. The samples
were analyzed with mass spectrograph to obtain DOB, MV
and CUM curves and CUM120 value.

RESULTS: Biochemical index such as ALB and pre-albumin
(PA) in patients of test group (Child-Pugh A, B and C) were
significantly decreased as compared with those in patients
of control group (ALB: 33.1 £3.1,29.3 £6.5,27.9+ 5.0 vs
36.6 +4.7; PA: 119.7 £+ 51.0, 104.3 £ 21.1,77.4 £ 329 vs
176.4 £ 68.2; P <0.05). The classifications of liver capacity
significantly related to the values of ALB and PA (P <0.05).
Peak values of DOB and MV curves negatively related to
the peak time in the test group (DOB: r= -0.48, P <0.01;

MV: r=-0.57, P <0.01). Peak values of DOB, MV and CUM
decreased with the development of liver dysfunction. Sig-
nificant difference existed between the test group (Child-
Pugh A, B, and C respectively) and control group (DOB:
10.4 + 3.39, 6.71 + 3.58, 4.00 + 1.40 v520.93 + 7.56; MV:
13.12 +9.51, 11.61 + 8.02, 10.20 + 4.99 vs29.53; CUM:
18.09 + 18.09, 16.60 + 16.60, 15.82 + 15.82 1530.67 + 2.85;
P <0.05 repectively). CUM;, values in patients of the test
group (Child-Pugh A, B, and C) significantly decreased as
compared with those in patients of control group (63.61 +
36.67, 59.32 + 24.73, 52.62 + 23.92 vs109.45 + 10.26;
P <0.05), but no significant decrease appeared among
sub-groups.

CONCLUSION: 3C-mithacetin breath test is a safe, effec-
tive method in assessment and classification of liver
capacity. Mean peak values of DOB, MV and CUM curves
and CUMy,, value decrease with the development of liver
dysfunctions. Peak values are more clinically significant
than peak time.
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63.6%36.7, ChildB =59.3 £ 24.7, ChildC = 52.6 * 23.9,
g=5.6, 12.6, 4.8, P{E$<0.05).
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o 0 AR B A T e, O 5 Sh e A fb A A
Child-Pugh JFIIREM G TXT G, DAPEHY PC W5 ZE VG I
AR B I IARAT G 23 B FHANA.

1 #MRRGEE

1.1 MM XTRRA N 12 ZfE, B104, L24.
FEI 35-70 %, T-346.9 % . oIS PERTE B HAD S s
s ATHAJC AR, JORIARZS B R R R LT i TEE
Ak K G B 2R A A PR AR A IR, R BRY AR AS TC
TESG AR B0 F2002-08/2003-12F g b BB
JFoe e 44, Hep 2 PR FAL 1961, ERSPET
tk6 6, ZNTEREAAFERFE 6 71, M P ik
20, W26, B LR 1 F, IR R
LB, AR L6, BRREITF L6, B BRRethiFR I+
JEREAL 1 61, BRI PE AL 3 1, HraE e R 1
). B 28 ], Lo 164, ks 41-85%, R 62.1
% . ¥ B8 Child-Pugh 3L FOUREAEEIN 4 1], 24T
R 40 B, HA A G126, B 126, C 216 B,
MIEAEE>35 /L 13 ], 28-35 g/L 16 #41],<28 o/L
15 ). £ Tsotee Ine 2 FHEAE C—mithacetin JEE:, It
I W EZE ARG R 74 C-Mithacetin 75 mgf
AR W 300, 20 99%. IR BN A8 ML Bl b B 24

FARA BRA FIHR AL BB GER AHoAR & R I 5T
FEATIBFRI P RRHMY ZHP-2001 7 °C R R
1.2 Fik I A B SR s B, ALT, AST,
TBIL. DBIL. I /S8 H(TSP)., I H & H(ALB). Hl
HAEH(PA). TRAGERRERAKP), GGT. BEMMAEEIN A
(PT). BEMERIRIG S (PA), (5 AL A0 2 EE i 1% i Ast ]
(APTT). S5 30 B AUMERT, SRERITAE . B, )Rk
KRGO, [T T 1 bk 3 BB R ol =, FF
A EHAE S B N B TR T A A R bk
TR IO, TR PIIIT 2R TR UG A . 25 T
I /DR GRS h, Z i BRE RIS T T 37T
RS B AR o5 KRS B AGREISER, 7RI I
WCRA T, A miE R, ZLROARE WS,
4-8 s, TEMCSINFEIRS, ZSHORRAE, 7ERE R
ERITEIS ST R FIRAE TR, IERRAR y O IS bR AR,
¥ PC B IEFGRE 75 mg FRAMET 100 mL HITKH, B
o A PR AT IR B C S SE P RE K IR, TR
VWS 10, 20, 30, 40, 50, 60, 80, 100, 120 min 4}
FFEHTIR T MR B A, BRI R
BREFE, G—35HK. M (1) DOB (Delta over baseline)
fi£k: 10 AR ZIRES o PC0, R, TR AR a B
FIDOBAE. ) CHE MV 1E A W 2 °CO.H
WPt . LR R Ay R — B ZIE A P CO M I 4
HRIPE R AY PCO) AT E L. 3) BRFEE(CUM) AL
2R TR — 2T AP G P COn PR R, B
PR — I ZI AT ) B 5 T R 4 E. (4)
CUM120: JeWfFampafCreaiag, AR5
CUMI120 = #3120 min"CO, BRI F T + IEHE(29).

A0 1 PEMS3.1 for windows 255, 1817
{EFPEEL £ b MEZE (mean = SDYFR7N, ZH A EL A7)
KH 1, FREE:, A HCECRA o K65, FRARK BR
FHXCAG . 1 FHRR RIS 364 T 22 4 X300 B ARG 56
P<0.05 5 5F B EE.

2 BR

JHw B G ALB, I3 E (PA) SRR AT 2
A BEMHITRERE ALB=30.7 £ 5.0 ¢/L, 1=3.68,
P<0.05; PA=102.5 £ 44.0 TU/L, ¢=3.7, P<0.05). [l
#H#L, ALT, AST. TBIL, DBIL, TSP, APTT H FH
mRZERZ, @R A SR ER T L E%ER ).
R 8 M3 ALB >35 o/L 41 13 Bl PR & Bk 4 1E
H Al Child—Pugh A 24 10 Bl( 3 HFF G20 76.9%), 28—
35 o/ 4 16 4 Child—PughB 235 12 11(75.0%),
<28 o/L 41 15 44 Child—PughC 243 12 1(80.0%).
[RN I3 ALB>35G/LZHH PAS150 TU/L 3 5 84.6%(11/13),
<28 o/ ZHH PA 7E<80 TU/L & 5 86.7%(13/15), 28-35 o/L
20 Fh PA E 80-150 TU/L & 5 81.3%(13/16). T2 /- AT 4%
e A /95 g 1 A L RRT A D AEEAA I
. (3 2).
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F1 IHREEFECE RS TR R (meantSD)
T H Xt B4 A B C%
PLT (10°L) 159.8+84.7 143.6%85.1 1267+927 110.8%65.9
ALT (IU/Ly  60.8%58.1 1425%299.8 283%103 85.7%62.3
AST (IU/L)  356.0%30.6 141.6%£236.1 41.8%173 153.0%138.1
ALP(IU/L) 129.6* 1458 1754%133 1143%845 1084%*713
GGT (IU/Ly 18372622 240.2%230.8 1055%71.8 1253+ 163.6
TBILAU/L) 27.7%573  57.9%99.6 172%95 6542709
ALB (g/L)  36.6%47 33331 293%65 279%5.0
PA (IU/L) 1764%682 1197+51.0 1043%21.1 77.4%329
PT (s) 13.9+22 143143 14711  20.15%78
APTT (s) 29.8%43 849%142 829%158  67.1%23.0
ALB, PA, PT, APTT: ¥ P<0.05 vs %} JRZH.
Re2 MEAEAMEAEASHNEIRNXER
e n 1E#, ChildA B C
ALB > 35 g/L 13 10 2 1
28-35 g/L. 16 2 12 2
<27 g/L 15 0 2 13
HER % 76.9 750 800
PA > 150 IU/L 13 11 1 1
80-150 TU/L 16 1 13 2
< 80 IU/L 15 0 2 13
e (%) 84.6 813  86.7

2.1 W &ME G atla) % HRZH DOB k. MV £k
PRIl ZR , e A% 2 il 2R R 5 AR Hh BN R 2 2 A
(K 3). DOB HhiZk: Xy ez iy sgeh 2k, P390l
20.9%0 , WA H B (B34 R R 24 )5 30.7 min. FFDIREAL
’f&’ﬂ;ﬁéﬂ Child=Pugh A, B, C#4A7DOB £ &
WA 50T HEAZH A YR AT, 14 LE BRI R] Child—Pugh B
& Child—Pugh C Z5%J BB B 4E4, Child-Pugh C 41
M2 EL REA S, RIGLT. 801504,
FEShREAC I ZE S 80 A 0 B AR, (B Beit 2
ST 2SI B . T TIRE A4 4 5 X Bl S
UG AELAR LUARIR AIG, B I R e, 2R BA R
L PE(ChildA = 10.4 £ 3.4, ChildB=6.7 £ 3.6, ChildC=
4.0* 1.4%0, F=14.89, P=0.00<0.01). MV i<k %
SRR, BEP IR R, XF
B SiAB0 AR L 22 5 B W M (ChildA=13.1 £ 9.5,
ChildB = 11.6 * 8.0, ChildC =102 £5.0, F=11.09,
P=0.00<0.01), 1Mia562H P P AH Eb BT 2 A e 1 H
WRHE, BET2E TR0 R E . CUM B XTHHR
ZH IR T FHEE-2 29.3 min, AR 30.7%, ITEIRE
PR S Child-Pugh A, B, C4&Z1 V-3940 K 20.0, 18.
1, 16.6, 15.8%. WfHHBIAMEHE] A 10 min, &K
FFIE] A 100 min. S BEEHE] % 52.33 min, Child—
PughB. Child-Pugh C 415X} B4 (B AR HE .35

PR, 2255 B HR S B PE(ChildA = 18.1 £ 10.1, ChildB =
16.6 £ 6.9, ChildC = 15.8 ChildC = 7. 6%, F=28.02,

P=0.00 <0.01). Mg A pi T oh e As 22 73 e R
%, {HLEH A PO AR b 22 S5 3 0 B . %% 4, E1)
=3 FREENRESHEIEENRR
EH4A FohsEd
HiT 2R
BfEl(s) WE(E - P A (El(s) DE(H r P
DOB 307 14.9% -05 >0.05 523 83% -0.5 <001
MV 293  18.5% -0.6 <005 523 104% -0.6 <0.01
F 4 EERDHRS DOB phZIEE NS R (meantSD)
434 DOB HiZR(%0) MV HiZ(%) CUM k(%) CUMI120(%)
X B2 209+76 295%*59 30729 109.5%10.3
A 167+82 155%*77 200%62  714%220
RAEH
ChildA 10434 13.1%95 18.1%101 63.6%36.7
ChildB 67+36 11.6*80 166691 593%247
ChildC 40+14 102%50 158+*76 52.6%239
P<0.05, X B0 vs FOEERAZA, ChildA, ChildB 1 Child C.
35 -
30 | 0 cum
25+ — o MV
20 + H DOB

Al

AfHEZ4] %41 ChildA ChildB ChildC

1 FIEEREITIERST 3 Fhhk FIguE(Ea5s.

22 WAL WEEHEG X Z DOB L. MV il
2k . CUM HhZer-s40g {E%HHJJ BIR MG, 1{E
PRESHA] . PO RBIE 7 A1 5 R A AR e 22
S HAA . (3R 4.

23 RS E EREE CUMI20 89 % 2 XTHEY4
CUM120 E-3AE 2 109.5% , 1RE6 40 rh I BhBe e ]
Child=Pugh A, B, CZ B EREE 50 71.42,
63.61, 5932, 52.62%, YR SHFOIBEIEH & . Child-
Pugh A, B, CHAMLERER BEM (=56, 12,
6, 4.8, P¥J<0.05), TiiRELH A P PXT H BT S4 A
B M, Hagit ez R EER4).

3 e
I PR _ 38 5 B Child-Pugh PEAY 2 G854 B (& 24T
RFIhBe 2%, ZE0 2 Seimad s R 3 IURD I 38 Ak 56 %ot
FERETHREEATVEAS, MU BRTIGIR ek 22
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IR T 248 B3 R T T D B AR S A48 BR. SR Child—Pugh
PR RS ASBEA SO AR DR TR A i
R A% R PChRic I P A TP SR I D Bk A T
BT, (EARIE IR B A X B T Be A B T %
PR, BRTENSNEESE T —E488" L 16K
WFFE R, BC PRAGRER B 2 O PN A T RE A —F
BAWRER e PN RIZIAT DO Rens A T B A0
it , PC - Methacetin PRI REAE T 52 . LIRAME
b D R AR R BB Ak 2, BRI ik il FH
BT T EE

PCHEFEVIIE(C - methacetin)fE PFURER 1912
HAMYZ IR, BIRE S&M7E R, i ig a4
HEARFIE, TR A B SO 4T & T e AL R 45 (40
Fi .2 PASOVWE R T AR 3, £E it PCO NS 2
FEWi (acetaminophen), PCO, MEMAGFRZIMAE, HrEs
HEHHARST. FEUARP AT DA RR ARIR06 Fol iz AL
T A P COL AR, SE T AR R 2R A
TERHT PCO/CO LA . BFHF 4 R WL 41
LRI 2 B R A DO RE.

ATART D R 5 [ RER AT At 0, (oA 00T A e e ik
b BRI g B fdohc (4IR & D Be EAL B R SR (A
& P45S0)ITHRESZ BIA MR A2, i L
SALBE ST R, AMZRIN PCo) BB IR . A
WFFEiRIE, PCOa [R5 s 1™ B RE
BEIARDE , FE IR AL B Th S BT T B A ILR P CO. Y
o] i i AR, T PO, IR (E BRI 15—
30 min ZbRTF . AR ST T IR ZH Pt e i 1R B A AR R
[ 7EAR 2 f5 20-30 min PN, 1714841 ITE 20-40 min 4.
PC—methacetin FEAGRES I 19 °CO, FIDOB {7,
ZAE ATYE PR BT A S TE A 2 5 DOBERAIRZ T
PSR RS AN, FFAF4iib. SR, BUE
AEAG. MR B E ZAE ST AH SRR | 2741k /T
Child—Pugh ?¥-438H SAH G, 18 PG B 4 B8 AT 4
PEIF R DOB {ERFMEE A 87 FATER, FEPEN AT
FIIRER,  HHZRVEAE PR A a] 5 WAL o R A PO
JHE BA RS . [ & B Child-Pugh 4245 PC-
methacetin FEIGREE A AT I 2 e R AL B — e
K, FINDOB k. MV 4kl UM 13
WA Je CUM120 FR 8 B2 H A 6 1T 2 Bt palR 1 i3
B, DB LR IO (R0 B s ™ B AR ARG, FROITIA
RUEAEAE 20-40 min WHBUA E X, BN AT KR
AN BTREDRE S, Horh 2R I8 K CUM120 5 IR 7344
B . B, AT NSRG40 DOB £k
MV £ DL K2 CUM120 FYUEAR =5 B2 DA S AR, H B [ AT
DA LA SE R s S T R A I R A% [RIBs, AT AR
UEARLAA o S DX A BT B BB TE i o ST SR R AR R

FATEM, Child-Pugh ®Ab5F90 5 M35 & FI
HI A A & S AA AN, A i A %
B, M B BRSO AT A i R, AR AT Ay fi 25 2

fe. PRICFRAT Tt AT LA RN e I & 1 1 2R B R T o8
PG AT A0 THRE MBS R . B e 2K )
R 15-19d, YIRS RS —am e . kR
— e R R A RO AT B 3K 1 AR ARG A SR
KP4 Th e /031 4 60-70 % L) A BT 40iE-4 s Thee
HBAACE BT AE A PARHTAII A, FET
LR AR g —Ff 2o S 2 I3 2 1 HE Sk S s PA
MFHEEART, HPEW0 12 h, B i $
HIE 2 A e A A WU R R B0 58 SR
H 8 H 7R TR RS Ak B IPRS P4 s S 1im H K
R RE, XFEIR I S DR — e e L, FERIEE IR
PRASFNF R 6 77 T b 28 1 5 SR RORH B Sy St (1) —
PR, FEARRIE R IRATAB, M3 [EA R EE
H A S I & ThBe Y m b 0 ol — i AR R,
A& ogenm b O s & A9, 3 B
FE>35 o/L & (7 76.9%, B I 28-35 o/LEH
5 75%, CH/AFIET<28 o/LFH H 80%. RN AT, A
BT E M E>150 TU/LE (5 84.6% , B HRT 8 80—
150 TU/L 315 81.3%(13/16), CZRHRTHEH<80 IU/LHE
i7 86.7%(13/15). HaR NI DIgE R AL 5 1 F &
RT3 A EEE A B B ARG

PC- BEFEPHIE PRI N TCANE R A, RRE S T
AREHL RS R A HE, SCRBR T FLE R, AP
4| U ARSI SR B Al B R D BE A A A B
e, BeEER R ThRe, A B FAFIELIEE
FING IR, FERTIG IRIG YT B 10 e A AR I A 4
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