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Abstract

AIM: To investigate the correlation between the result of
L-[1-*C]phenylalanine breath test (PheBT) and the phe-
nylalanine hydroxylase(PAH)activity of the liver in rats.

METHODS: PheBT was performed in Prague-Dawley (SD)
rats with acute tetrachloride (CCl,) hepatitis (n = 10) and
control SD rats (n = 10). 20mg/kg body weight L-[1-*C]
phenylalanine (**C-phe) was administered via tail vein, and
breath samples were taken before administration and at
different time within 60 minutes after administration. **CO,
abundance was measured with isotope ratio mass
spectrometer, and *C excretion rate constant (PheBT-k)
was calculated. The PAH activity in the liver tissues was
determined by enzyme-coupled assay.

RESULTS: After the intravenous administration of **C-phe,
13C excretion reached the peak in two minutes in most
acute hepatitis rats (8/10) and control rats (9/10). The time-
course of 3C excretion had two phases: fast phase and
slow phase. PheBT-k of CCl, hepatitis rats was signifi-

cantly less than that of normal control rats [(2.452+0.25)x
102 /min vs (2.98+0.19)x102/min, P<0.01]. There was no
significant difference for *C fast phase disposition con-
stant between the two groups [(9.46+3.27)x102 /min vs
(10.17+2.10)x102 /min, P>0.05]. However, the peak value of
13C excretion of acute hepatitis rats was significantly higher
than that of controls [(204.33+35.80)%o Vs (170.65+22.85)%o
(P<0.05)]. The PAH activity of whole liver of hepatitis rats
was significantly lower than that of control rats (P<0.01).
PheBT-k was highly correlated to the PAH activity of the
whole liver (r = 0.92, P<0.01) in all rats.

CONCLUSION: It is strongly indicated that decreased
activity of PAH of the whole liver is the most direct reason
for decreased *°C excretion rate in acute CCl, hepatitis
rats, and the PheBT-k can be used to quantify the degree
of liver injure.
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KB 2l AP PC HER S A e 1R AT AE;CCL
345 K R, PheBT £44 °C ##F/tzi% % 4 PheBT—k £
T IEFARA(P = 0.00, P<0.01), HAAHH4
(2.4520.25)%X1072/min #7(2.98+0.19)X107%/min #H B 48 °C
80 B F AT HA Fo EF 2K R 2185 £ F(P>0.05),
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35.80) %027 5 3 & T E % 4 B 40.(170.65222.85) %0 (P =
0.04, P<0.05); & MAFH45 X 5 AR IR 7 208 2B
EE B KT ERE TP = 0.00, P<0.01);KRAF
AR A B PheBT—k 5 K R AN R F AR AL E
BE&EAMEr=0.92, P=0.00, P<0.001).
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BC PSRRI OB H TE R A R
SRR R B FE IR AN 23 A Uy BE AN UL D e AN 4 TE Y 1)
ML RGBS WA L. L-[1-°C) B A R %
(PheBT) R Ky I 2% A W1 HT & 34 FFAEThBE 2. AT
I PRAFF 5% 25 5B IE SE T PheBT R FHANE B, 343K,
B SE I HAIF 5L Phe BT 45 5 BE0% [ AT BT K SRUKT
L 2R 24 e AR ™. ol T AT SCRRIROE T R 3
TR R BRI BRAE R B, BT LU S A 13 5|
HEEPheBT "COHERR IR/ 1) J5 R i T JFE A 2K T 2 1
FEALBE IR B, (BRI T S R S RE
W FATRA LS CCL, S PEFHR K SRR 54T
BTSSRI B AL LA S B— B B A 2 K B
JFERIE Hh R TR R AR PRI 2R TR 2 2 AL i (PAH) ()
Wk, BFSY PheBT 2405 4T PAH FEHEII X R,

1 #RR0SE

1.1 M4 EEEEEH (SPP)SD AR, &, AELE
220-230 g, HE HRZL Rz oMt Mgl wk
J5, BEBUARETE 280-290 g A HIREL 20 K, Pl
LA A4, R4 10 2. BB & o i s =ik
TR K BT (270. 044, 9) g, IEE XA K
AR (271, 75, 2) g; L-[1- PCIR AR (L-[1-
BClphenylalanine, “C-phe) #5, 0 ISOTEC A H
AR (Miamisburg) (b2 4 RE KT 99%, “CHE AN
99%; FELAAVIE IR AR S P FHAB T £ H ok S T AR B 44X
ay ] AR i 683 UG IRE S ML 26 [ Harvard
Apparatus Inc il ; AP2003 S AK R 2 LU E R TE X
H 7% E Analytical Precision#lid ; Frifl 10 nL S 4E
WL Labeo AR A4E 7= ; Suprafuge 22 R S s (iR
B8l (Heraeus Instruments, German) ; FA1004 %Y
FEE BT Rl B B R AR A PR B RS

J A= PT 31008 AH 215 AL H B i Kine Matic AG
A A PHS-3TC BUPHVE i b g Rk (45 R 2 A
A7 JY-92 1T RYEE 7= 4R AR AT AL b 7 R8T 2R3 9T
P A= WEZ-MV-2000 8L 5840 rT W23 e B v i Bl
RIS A7 BR 2 \) 457 CS 150 GX B B Lo L H A
A= L- RN R (Signa) ;6- HPUSMERS | 38 7 B4
B IT (NADH) . & M504 38 o B A0 ik & A0 & B 3 F
Sigma A\ A= ZHANEEE (DTT) AR IR I B L
WA AR A B LowryvEE H e WA &0 B B el
EAEY R A

1.2 % SDRKMEZEES h/a, #1KGZ, MWl
H5F 600 mL/L CCly, Y7, HEEHEN2 nl/kg
A, EESK, 4 h 5582 REMFFIER CCly,
IE A A R k4 T B MO . S A PR
WEEE 14 h, WEARTEEHTARE: KRR E
TR, FREERHMEIES T 50 /L LB HZ4, FiE
350 mg/kg. K BREE IR AP EM [ 5 7F A AT IR /)
SRR S b, SUETDIO, WEAE, SR E
T8/, MAEEHES, HER&dLE
SE, PR AT KRR AmE S . Ciid g
IR SR FRLE 37,5 £ 0. 5°C. RH/DIIIFES
ML, BHTHIMUES, 47210 nL/L &SRS EMS
R, HARDESHE EBEEEAN RS, PUblE<Es
FA2.5 mL, WAME L2 XK /min, - WIS E L
121 BA 15 min JFH LT HSFREREENT S
20 s, fEAARIK. BEIKILALL T 16 g/L “C-phe
A ER KW, PC-phe FIEN 20 mg/kg AT, Rl Z]
FRURWCER I HSRERIE S ERUE 1, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, 20, 25, 30, 35, 40, 45, 50, 55,
60 min B[] 28 IRSHFE, SAERCEE N R RRRIA 20 s.
ISR (R A7 38 BRI (SO 5 P PO AR 21 %
I AERY 8C {8 (%0) » 8°C (%) = [(¥*C atom%/"“C
atom¥%sa) —11x1 000, HA"C atom¥% HEENF 7 C
atom/”C atomx100%, *C atom%.., A [E FrtriE & PDB
(Pee dee Belemnite) FC atom/*C atomx100% %
0.0 112 372. &HAHI 6 BC (M2 0 B AH () 6 BC
HABNZETA C EEPIRMRIA 8YC, A d°C (%) =
[(®C atom% ¢ win"C atom’% o win)/"C atom¥sq]x1 000,
PheBT WS R 50 2 50 C HEFR W 2 0 2 PheBT-k X A
Wensing et al(Hepatologyl1990;12:13-19) K%
KB AR AR, WS Ak ET B, 454
i, 7S B BV, H A R AL, R IR T
' 30 min, 1 500 r/min &0 15 min, BHHUMTE,
R ALT . AST. TBA. AKP 1 TBIL. JECIL 5 37 B4 B K B,
JERE, UK AR B R K e T8, BRE IRV I
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&, DUFMAERF A AR —E, 440 g/L ik H
W E, WA, HHHE 6, SEMAER
B FR AU R e R T AT & H.

MR B %R AE SD R BRERE, ASIIRE 2 ¢
BIE, IEREHT 3 mmol/1 1 Tris KCL(0. 15 mol/L
KC1, pHA 7.2) i 10 mL, FIZH 2R S) AL
AR, 15 000 g% S0 10 min, ZPTHE, K
E P FE 5 00 L AP LB A 4 B (AR T TRD A 100 s,
EFE 10 s, F£10%), 15 000 g RES 4> 10 min,
KAHFPEACIE £ Wi, EHE B AL 200 000 g B
30 min, JKAHZMEE -20°CIAF. B i YENE F WFZ-
MV-2000 BLE AR O] W23 6 n v, 34K 340 nm, L
EHEEHRT en, FAEWE, 0 nin 5 nin
IR, THEILIBCRE TR, 4 = 5 nin
WEOEREE -0 min WROGRE) . ARV 50 pL, ZTR/K 421
3 UL, 10 mmol/LERMERE 1.7 pL, 5 mmol/L L- ZERK
M5 pL, 50 g/L it EREE 10 puL, &SR
JREE R 5 pL. 28°CHEAIRE 5 min MEERGS, FHN
A 2.5 mmol/L 6- HJUEMES 3.5 puL, 5 mmol/L
NADH 3.5 pL, ffEAFZ 500 pL. = (& S ME
IR B SIE SRR, DLATRAKS0 pLEAAHE &
. VB I R R & U0 B R Lowry iE1FAT
b=

il hb3 45 R BE EREE (neantSD) &
7. K SPSS1L. OBRAFREAT AR AT 2022 ) ek 5
FAH SR 2 A, PR SR B0 S5 50 2 BRI i A Ak
oy 7 8 WA I 6o R 2 R S FFF 5 19 A TR 20 ) ) 22 =
DA R PS5 B 2 4005 R B IE B PAH 3% FiZ 18] R AH OC
. 0. 05 A A Givt = X

2 BER
SV B K SRR I s FE A (AR R/ K
TR %) (3.28 +0.26) %R BF KT IE WA (4. 76 +
0. 34)% (P <0.001).

e B NSRS IE W KRN
I 45 40 52 S AT, A 4T D 2 4% BOTR IE e S TSRS
H A (B 14) ; S5 K R 5 R ian, i
AN A PR AR P U IR AL . ARERFEAR) FIIR
T, ARVEIRBUIT AL 40 B 4E o e ik 2 R AT
(B 1B) faeiR [ AN E M 2 11 (] 10), P E & R4
Ml 2 5Rig P Am (18 T IX) (K] 1D).
2.1 FFoh b i A48T [ HEAT K BRALT 46. 60+
13.95(26-67)U/L, AST 96.20 + 25. 38(68-146)U/L,
TBA 6.64 4 4.47(1-15) umol/L, AKP 117.50 + 29. 76
(72-156) U/L, TBIL 1.65 % 0. 18(1-2. 2) pmo1/L; &2
PEFFH 05 KRR ALT. AST. TBA. AKP & &1

AR & T IR XA (P = 0.00, /X0.01), ZPEHF
A0 K R ALT 604. 30 £ 216. 00(363-1004) U/L,
AST 196.60 + 88.63(95-387)U/L, TBA 132.50 +
102. 09(23-368) pmol/L, AKP 216. 10 + 57. 35(129-
318)U/L, TBIL 10.66 & 6.90(4. 6-25. 4) umol/L.

2.2 BC HerputAndy & 1 R4 K SRR R Tk s R
457 “C-Phe J5 30 s WHELBELESHINFSHLEES DI
LM E =R o, HRFEMRWT &, 4K2
HRR (EFEAHR9/10, FRHA K 8/10) FTEiEY 5
2 min IIFHSH PC IR RIIR(Y, FHEZE TR, BT
KB 60 min PR PC HERRES AR £k B A0B0-F- g 1 kg,
TEHRT B KRR °C HEBRIE(E R (170. 65 £ 22. 85) %o,
SRR 400 (204, 33 £ 35.80) %o, —H ZIEZE R
HEFEMEP = 0.04, PL0.05, E2), SIHEHR
PR T R AR (3R 1).

2.3 PheBT KA % I8 FEME AR R °C HEBRS
ML ER, FikeT 20 ng/kg L-[1-PCIRNER,
BC HERRI A P BN, R R A
B (10,17 £ 2. 10)x107 /min, PEANEH $ (RISC
BRAROE 2 PCHERRIE A %) 24 (2. 98 £0. 19)x10 % /min;
PR 20K RRB (IR ARD b B R 208 (9. 46 £
3. 27)x10™%/min, “C HERRH 25 $ PheBT—k 2 (2. 45 +
0.25) %10 /min. AL [A] CCHAL B 5 H e 7 LR #
PE(P>0.05), PheBT-k ZRIEH B (P = 0.00,
P<O. 01, F1).

B1 KBEIFIELR HE RELER(x 200). A: IEE; B-D:REFRL.
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&1 CCl BB ARNESNRESTHEN ISR b (meanSD)

i AMAHREAN = 10) FEXHRAN = 10) PHE
PC FBRIEE (%0) 204.33 + 35.80 (133.27-265.19) 170.65 + 22.85 (135.02-207.32) <0.05
PC MBS (x 107 /min) 9.46 + 3.27 (2.26-13.15) 10.17 + 2.10 (7.74-13.10) >0.05
BC HFBRRE 4 PheBT—k(x 107%/min} 2.45 + 0.25 (2.03-2.79) 2.98 + 0.19 (2.74-3.29) <0.01
£ PAH E3BE (U/L/100 mg RES) 1281.59 + 131.22 (1025.49-1447.75) 1523.21 + 136.28 (1339.00-1805.50) <0.01

*

r=20.92, P<0.001 n=10

BC B B H B
(X 10?/min)
N
*
*
*

0

1000 1250 1500 1750 2000
Big% B2 (U/L/100 mg 52 H)

B3 2FARERECEREES *CHRERTH Phe—k BIEXIE

2.4 PheBTAHPhBT-k 5 AN IEPAHE EEM £ 2 &
PR 45 20 K B A AT PAH RS 7 (1 281. 59 + 131. 22)
U/L/100 mgi B AR BE MR T IEH 41 (1 523. 21+
136. 28)U/L/100 mg A& (P = 0.00<0.01, F 1),
2(r=0.92, P=0.00<0.01, & 3)

3 e
JHBEAE 2 R AR B 1 i B b ke 2 B2 X 1 4
H IR 2 SE PRI [ 5 L B 2= A 0 THE 0 o s 2
FHATEFRMIG, B M35 4 2R e 0% o i 40 il
Dy Be LA JHE Ik 1y e il 4%, TR0 A0 BF R R T i 11
Ja, HEZImELREREEREN, BERE
2 H e R Y A
FHNARRENES U FEERL — BAEE
FLLEFFATAR S 20 . R FH 1 ARPh e BTAS I M2 14 95 18 3
JH-40 B T Dy e A2 AT Dy Refiti %, S5 SRR, FEAGR
SRR, HFFARIR LS80 Mg D e A A 4845
PA K ICG A 45 R AFE A RIFR B ARG HE, MUt iA A
BYEIF B AN R RE S R R > &
i, Ishii et al &R, PheBT BEW i I BB %
JHFBHE PR B 2 DU s B SR B ESE, PheBT Z24iAE
ST B DTBR A S5 K BRI B 20 2R 20 2008 BRI I A5 22 2K
L ik, BFRRENTAY, B °C-PheBT
SR OO IR B TR N 28R A Dy BE I I
I ES R Z 1 — P B H 4R SC I UEHE . 2001 4 Tto
et al ' RAEIEL IR SV 2598 K B RLIE 2
PheBT =T &4 5 K AR N 2 R F2 A0 = B2 AH
X%, BI425)5 2 nin ASPC{H (r = 0.917). 3 min
ABPC(r = 0.831) LR #5510 miny ASPCHAUC

H (r = 0.824). ;T LRSI KA MR KRS
REZE s BRI A s 400 FFE O 40 i K S IR R 1T BUR
RERE IR, (EL AR IR S AN o DK% 4 19 I PR 52 32 T 2y
REHR Ui ) HAG Ham i 4g 58 3, Arel, BATEA
COLy PR F4 9 oK BRUAR B S Bt 5 T IE PAH % P 1) 50
5 PC-PheBT Z4U /{1 K &.

7E PheBT J&, FATR A BGMRBCEN R HOKRUF
PR LS 2 e PAH VSRR IR, CCL, 2R K R
B PAH v 5 B2 T 1IE® X R4 (P = 0. 00<0.01), JF
H, RS H PheBT -k 54T PAH BIGERELE M
F(r = 0.92, P = 0.00<0.01), x4 5IER,
Xt F CCLy SR Gish Y, PR °C HEpRE
B2 BT HE IR N 2 R LA BE 0 1 T %

FEL- [1-CC R A R R A R B 28 77 A B0t 72
HiER T PAH 2 541, EHBEAREARN 4- BAR
TR E A EE 2 5 ROV, AN ] 15 A X 1 S B 1939 7 1)
% Al BE A R MR IR B I o, 7R, (HREHT
2 HF PAH 75 £ 5 PheBT-k = BEAH DG, BRICERATTIA A BF
A PAH 289 JEE A1 A2 B2 Phe BT IR °CO, 7 H [ B A 28
BRI 8K, A AR PR G ofi v H P R P 2R T
RV P 0] BE S0 PheBT (K 45 5, AT B I v 2R
WRARWERE I, R, 7SROz ERLG
HoR R BRI 3 S T BRI B e A .

ST IE %o BT CC Ly S R 493 K B Phe BT IFPS,
RIS HE R, PC HBREEAE & 2 AAE % %=
S SRR KRIEEEE ST ER KR, X5t
et al™ ML RAR, TATA DI Z &M H S
PERFRUG . KRR ah S . AR 15 259 T 3
F 5 RPN S B R A Rk e, 1B AL E
R E BRI R R, AW R A
W R (R B R ) v . RAR AT B FGalN &
P 3y 6 32 o B AU s P <R 58 P C BRI D, T
SIS 45 B BAR B R IR K R Sk P C
B> (B2 R 0T 62 B T IR 2 ) 2 OB 15
W, {ESCEWLEE 60 min WAL PN K BRHERR 0 B8 A 1
B s AHPCHEBR R A IE WK R B, JRAC
HEBR I8 2 H 5 PheBT -k 5 K f A T PAH B35 B = FE AH
S IX YR, PheBT AN ™ 2 HT% J5 1T AT 2h 66 37
FHRAZEHNE, WHEPS UHRE S ERE A
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B 57 T34 R B Y [ D AR L ;
W50 SR B Bl AT B 0 LUV AL A A
BB A (OB B B BT 4 (L AT
BT 3R IR 10, 50 007 2 B T BLE 4
T SLA B R PR 5.
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