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methyltryptophan (**mTc-PMT) fFHHE & > F 7
77 ¢ AT L, REBOIFEES X CIHFEBAE
OEAL L ABEMHETE & ofElc > W TG &
T-7.

IL MREBEOLVICHE

stz PBC 15 ST, % o FaKth# Table |
(R L7z, 14 fAidetd, 4Rl 42-70 5% T 13
50 %, 4EAEWEME PBC 2% 4 7 T fEfEMkE 11 4 T
b5, MFERLI ~ = K 7HfE 146 < Bk
Th -1, 2Flics T HCV-RNA 7w L HCV
Pk GE ) BT H - . REMEREE
FTRE IR RIS AR & 0 B FFEBAT R & v,
Ludwig & 04 HICHEV R D, stage T 3 ], stage
11 3 5, stage 111 5 {5, stage IV 4 f5|C & - 7-.
15 ik 3 flic RS AEO A& 3B o 7. R
ELTHEWATHICH L CRRICY > F 757 ¢
*MEfT L 72,

FHikix, ZefEric 9°mTe-PMT 150 MBq # &%
HEL, toE#BLY ARKEE L~ 2T
(SNC SI0R) (2T S [EfRTHf&k L, 128x128 <

Presented by Medical*Online



250 BEE % 31 4% 3 5 (1994)
Table 1 Clinical and labolatory features of patients with primary biliary cirrhosis
P%"g.m Sez(){z:;ge Symptom (n-l; g?clill) ALI(’I/ (J/CS-P AMA Pa;l::glgg'c sct; (?rllie Treatment
1 F/44 S 0.4 361/226 + I —
2 F/50 S 0.4 877/85 + | —
3 F/43 A 0.7 190/81 + | = —
4 F/49 S 1.1 1384/532 — 11 t UDCA
5 F/51 A 0.7 359/173 + 11 — —
6 F/56 S 0.4 679/141 + Il } UDCA
7 F/43 S 13.6 864/216 + 11 =+ UDCA
8 F/43 S 10.7 793/253 f 111 == UDCA
9 M/70 A 0.2 573/191 + 1 UDCA
10 F/49 A 1.3 2493/1089 +F 111 — —
11 F/59 S 1.2 1044/342 +- 11 — —_—
12 F/51 S 0.8 445/128 + v — UDCA
13 F/45 S 8.5 517/103 + v — UDCA
14 F/52 S 2.9 694/188 - v —
15 F/42 S 1.7 1125/243 + v — UDCA

rY 7 2T 20 ke, 60 43T — & ALBHAE
(v v F 8y 7 7000) (CURgk, Bon-@EkE v
FF&fk, AR L OEEICEOHRERE L.
FF&EIC > TR & FFNIRE CHEZ S 72
WEHIEREL, AEBIVERECHO VTR, *
NEN6AE 7 EALDIELEABEOFEBE L.
ZhO X )T, Al X ORI HHE
Hisg (~o3 b 75 2) BER L, "Tc-PMT oJif
T OSEE Bk (2 > v T T L 7= (Fig. 1).
75 L DRENTIZAR S OFFEICHEND, it thisr
oy a— 2 TIREBEEGELI L Ke ko,
6Pkt R & b L ofiBROE L 0
ME RSO L Ku 28 H L. BERR, B
MRt Trye=log2/K £ v & Hic Ty2ic TH L7z,
& 052 99MTe-PMT #ik 60 43 1 £ 4+ 2=
20 pg R FHEL, Z0H%3I05M T — & I E KT,
NHFEE > OB RE % JE L 7. MHFRUH <> W
Tix Fig. 2 1R+ X 5 ICUURE T B 3B 0 2 g
BT, TORROBHRERLHY, £+ 2=
URERIC BB S KT & A vl T
&, A R=UFE 1S %O BURREEE v
BN R 2 B Lz, IWHREIUToRICHE -
TR LY.

BRI AR (V6) = (LA RN S RE i —

~N b

U 1 HELBREFIS RS REAIFD) 7 S T LA 48 e 5k
AEA > 100

FHEIE T mean+SD TH L. iK%
DORE X unpaired t-test # F vy, fERRESY LT
rHEL L.

. # g

PBC %#%iffl, »tBElick 5, ek, i
BLOLERED 9Tc-PMT FFEEER, PhitR, i
PR OFE R % Table 2 (ICR L7z, £ 7, 1%
stage = & OF RAEOHFILEER, PR, IR
fiiR KR % Fig. 3 1/R L 1.

1) 9mTc-PMT [FiBHE

% stage = L DOFF £ O F-AFEIER L stage |
1.58+0.10 min, stage I 2.044-0.11 min, stage 111
2.37+0.11 min, stage 1V 3.444+0.21 min T» - /=.
stage | T3 HE# (1.754+0.24 min) (kL THFHE
BREBOEK TR 72 H - 7=. stage 11, stage 111,
stage IV Tix 2 h ZHMICi U TR R
ROIK T 27 L (p<0.05, p<0.01, p<0.01), &5
2% stage FlIC B W T LA EZELRYD, MY
HEFTEE & FFRIR DT & DBH & 380 7.

% stage T L OAYK, LAEOFHAFIRIREKF
stage I 1.67+0.07 min, 1.75-+0.25 min, stage Il
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HEPATO ARG @-68MIN
9 109

TC-PMT

150 MBq

CAMERA
X 1.00

20 M IM:38350DP101.IM SAITAMA.MED.SCL

Fig. 1 Regions of interest were set over the liver, right and left hepatic lobes in a normal
subject (left figure). The time activity curves over the liver, right and left hepatic
lobes of the same case (right figure).

. HEPATO CEOSUNIN @-32MIN
9 179 EF=(B-R)/B x100(X%)

TC-PMT
150 MBq B:GB counts before
contraction
CAMERA A:GB counts after
X 1.00 contraction

CEOSUNIN
62968 1

128
38393/438968

30 M IM:38393DP102.IM SAITAMA.MED.SCL

Fig. 2 Selected region of interest (left figure) and the time activity curve (right figure)
over the gallbladder in a normal subject.
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Fig. 3 Hepatic uptake Ti2 values (A), hepatic excretion T1/2 values (B) and gallbladder
ejection fractions (C) in patients with primary biliary cirrhosis and normal sub-
jects. * p<<0.01, ** p<0.05

Table 2 Hepatic uptake T1,2 values, excretion T1/2 values and gallbladder
ejection fraction in patients with primary biliary cirrhosis

Patient Pathologic Uptake Ty, 2 values (min) Excretion Ty,2 values (min) Gz}ll(a:{?gger
No. Stage Liver Rt. lobe Lt. lobe Liver Rt.lobe Lt. lobe fraction (%)
1 1 1.45 1.63 1.57 20.24  19.35 18.94 74
2 I 1.60 1.62 1.58 28.70 28.77 29.73 50
3 I 1.70 1.77 2.10 19.99  20.15 18.77 26
4 11 1.88 1.57 1.92 66.80 68.47  70.22 14
5 11 2.12 2.20 2.45 35.81 36.47 34.56 17
6 11 2.12 1.88 2.07 41.19  39.57 34.41 26
7 111 2.45 272 2.30 275.2  302.1  259.0 Nonvisualization
8 111 2.20 1.92 2.50 2294 237.1 169.2 Nonvisualization
9 111 2.28 1.93 2.22 2278 2272 1931 37
10 111 2.43 2.48 2.23 78.57  99.55 4991 50
11 111 2.48 2.40 2.92 117.8 1159 115.7 9
12 v 3.13 3.67 2.95 52.83 70.67 42.17 43
13 v 3.65 3.60 3.78 113.3 1246 91.58 37
14 v 3.35 3.25 3.38 57.68  72.11 50.91 15
15 v 3.63 3.80 3.42 153.5 185.8 111.5 17
Control (n=7) 1.75 1.69 2.21 2432 2345 22.39 72
(Mean+SD) +0.24 +0.23 +0.31 +4.79 +4.72 +3.98 +13
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Fig. 4 Histological appearances and time activity curves for the whole liver in stage 1 (A),
stage 11 (B), stage 111 (C) and stage IV (D),
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1.884+0.26 min, 2.15+40.22 min, stage 111 2.29{
0.32 min, 2.43 +0.26 min, stage 1V 3.58 +0.20 min,
3.3840.29 min Tdh »7z. T T stage (W
TH2E&, AR X OEEOFGIFIERER DM IC
REEZERD AT

2) 9wTc-PMT FFkitits

% stage & & OFFREOFIGAFHEMR T, stage
1 22.98 +4.05 min, stage 11 47.93 +13.52 min, stage
111 144.75+93.98 min, stage IV 94.33+41.61 min
Tdh »7-. stagel Tz xR 4 (24.3244.79 min)
&[RRI R PRt R REFT & - 7c. stage 11 A
v stage IV Tt RBIC I LR B iFRE R O
KF% kL7 (24 F4 p<005). L #» L stage
T C i FF Pt 3R 23 56k BRI & (Rl RLBE I RUAF 75 6] A
5, EHAICT 2 X7z L stage IV 0%l & v FFbE
MREDEAL L 7B £ TR 2. Z D& ) IChFHE
RIZOWT I RIDIER 2 bR < & HBRFERIESTEE
EDOBHEIFRD I o 7z

1 stage & L OAHE, EEOFIHF PRt R i3
stage 1 22.76+4.26 min, 22.48+5.13 min, stage
II 48.17+14.41 min, 46.40+16.85 min, stage 111
155.47+100.48 min, 122.62+4-85.76 min, stage 1V
113.304+-47.16 min, 74.044-28.56 min T & - 7=.
FFEfERIC D WT, + T stage 235\ THF
2, A¥EBIOLEEORICHEEE LB,
27z,

3) BTEREFE

HEFEILSE RIC > W CTid, No. | g A 749, &
RAFCH - e IAMINFHRDOIE T 2B w 7. PBC
SEBI AR O PPN RT 324189 T, K
Blo LB ICHLAEBEICETL TWwi (p<
0.005). 4% stage I & o> 3 HHPEULAH R (L stage |
504209, stage II 194-59%, stage 111 32417%,
stage 1V 28 +129, T stage 11 »» 5 stage 1V T3t
WPl OMICHEEZEE2R» 2 (h£h p<0.01).
L 7> L stage DEST & PR D KT DR &
OEBEIEZ Lo -1,

1% stage DRER D FFRLREAT R & FF 20k o Hy ik
HNregh#ix Fig. 4 R LTz,

31 3 5 (1994)

Iv. % -3

PBC (3 NI D HEFT IR & 2 2 Jil (K AS B
DIRBTH 5. 1BMEIEICARPERE D 2813 K14
» PBC THMAIICE D LN BFTRTH Y, HELT
T 5 LIFMIfRREE, AL S, MEHPERF A
IZB4T7+ 519, PBC FEMIC 3 1 % Wi o 5 BT R
TEDEIERE, FHROHES, HEREOHE ICHE
ETdH 5. PBC T M RERIC B VTS
SUEASER L 0 EE O BIE & 2 S F R,
noncirrhotic stage T 4 1T O MARE SUENRE & &
DD 51D, L - CERRSEIR, MikdAt
SEFT R AR R 2T 45 T3 stage 4R 1 IR
ThbH. HIE EEAIC BT 5 PBC ERICH
W, ORI E S IR R X % REI
RFHIRBE M —DHETH 5.

FEY v F 75 7« x v &, b ok
HSE PRI S A, IR RIcHE S S 2 L
ERIF L, FFHCEGE, FFHEIRE, AHSESR O PEILEE
REZ JELLEIC, (A —Y 2 7L LC iRl
LTEKBYT sz LanfiEL %, FIESY » F 7
7 7 4 OREHIHHERE & L CARIBIC TR <
HaEanTuwg 9¥9MTc-PMT (I, AF~D {iEH) o 1
R A~OHEIAF R0 H T d 0, S@H A 60 4>
BRI~ DR € — 7 L 75 5 7o P,
PR BERE & DRI HE & e U C i+ 2% = &
MHETH 5.

Keeffe ¢, i1 10 ffijo> PBC i 5 (< %k L, 9mTe-
IDA fFiEiy > F 75 7 « % WifT L, PBCick
i 5 FFEEIRE DIR T, NHBRIHGRE DI TF 2 $R45 L
TWBY, Lo LIS 3 MUEREA) AT & o BE
IOWTIRIRF LTRSS, £z 1043
stage 1V D SEfFIE & £ CuvrZa vy, Aburano o i
R4 Y 9MTc-IDA # v T # @ image pattern
v, PBC R4 (I, 1L3g) 76 L, 1V ]~ 0s5fT
DFMAIEE L LTWEY. Lo Lzl Tt
ERMBBITIT-TELF, o0l ET
(I stage I & stage Il OFfRICiz #E» L, £
stage I11 & stage IV o | 5] 4 7 b & cirrhotic -
noncirrhotic 7D EMiARAHETH 5,
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Slal,  FHH O IMTe-PMT % F v 7 fFFHGE,
RFEEE D RREHC X % &, stage OHEITICHE VAT
SREE DL T 2 78w, 9mTc-PMT I ECRE o 3
flicx PBC i23 13 % MARFHIMEITE D IR L 75
DEL LEbIAS. ZO/RICHOWTIE, HRRFR
H#EFTEE % (1) stage 1: portal hepatitis, (2) stage I1:
periportal hepatitis, (3) stage I1I: bridging necro-
sis, septal fibrosis, (4) stage 1V: cirrhosis & 4 %
stage D ICHESWTHIE L2720, FFHED
Eds L L O R L 99 Te-PMT A B BaE & o
iz bl vz s, ZhICHLT, FFAM
WoOREORE X stage HHIIT MK SN TEH DS
U, Lledy - T 9mTe-PMT i PEifit gEic > C
AEE AT L DR Z Lo e EEZD
ns

PBC it 12 35 v T mggiEE I MU 2R o I
Fadi. 5T stage Z L DG T i early
stage (23T b IHBEUNFER O L 7 ] 2 £
{ Hfz. PBC iZI1) 5 IHBEILAHAEIS T o JL (K &
LT, A1 2 R O RAEMERZ 230
PRI R LT B EENE, L o b FFRLER O it
Lo LR v early stage L D Zh 23h £ - C
WahREME S EZ SN S, L LBEPBCICE
T 5 MBEREDFMIC > W T rAmH TR LT,
41% PBC JERIC 3515 % NHAED JELHLER A 75 B
FEpE L b

70 Z OMPBIHREDIK Fid, FIEICH W TH
DHEEE DSV L ST WA IETERD o — 4 &
BoTWHAREMEREZ bR S.

Btkic, AKX 9mTce-PMT FFREEE O #F
fiitx PBC FEFIC 3517 5 AR HIMETTEE © HE I

FRLEzOND., £-ERBMTH Y ELT
WITRIRECdH 2 = & 26, PBCIEF D RHE D HEST

DM, KAERE ORI CHEHTH S L
Bbihs.

V. ¥ &
PBC 15 Sigfsiic sk LT 99" Te-PMT JF H i & >

F 757 ¢ #MEfT L, [AIEBORFRERER & VN
HHE D E(L L MR IOHETTE & ORI > W TR

L.

1) 99mTc-PMT fF{EHGERIC X % HFHERE AN < X
stage OHEIT & L LICHFIE DR T 23
9mTc-PMT FHERE O HItx PBC I2k1T 2 ﬂ%
FHETEO—REL 5V H 5 LEbh .

2) 99mTc-PMT FFPEIEERIC > T #L ik 2 Y
HEITE L OB Z LA -7z, ZAKELTEM
RREAHTETT BE 0 I I BN IS D RESE O FREE 23N
BRENTWAWEPZEL T b,

3)  PBCHEIC 36 v T i i S EE 1< B BRI =R D

IKTF%», PBCOYKIEL EX % H X THIKDG b
ez,

A LOFFE, #35 MIHAMESRFRREIZT
L.

a2 5I0hlo b THeE, TR R B - 7o SR
HEE, HROHERENE R R S O ERRR SR
AHEFHEF RIS L AR LET. S0IC
flie O T )% TP e AR A L L L
FES.
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Summary

Hepatobiliary Functions in Primary Biliary Cirrhosis
—Assessment with 9mTc-PMT Hepatobiliary Scintigraphy—

Yukinori IMAI

Third Department of Internal Medicine, Saitama Medical School

To define a relationship between the changes of
hepatic and gallbladder functions and the patho-
logical progression in patients with primary biliary
cirrhosis, we studied 15 patients at various pa-
thologic stages with 99mTc-N-pyridoxyl-5-methyl-
tryptophan (PMT) hepatobiliary scintigraphy. In
stage 1 both the hepatic uptake rates and hepatic
excretion rates of 99mTc-PMT were not reduced
compared with the normal subjects. According to
the progress of the pathologic stage, the hepatic
uptake rates of 99mTc-PMT were decreased. The
hepatic excretion rates were reduced in stages II,
I1I and IV, but they were not related to the progres-
sion of the pathologic stage. The hepatic uptake

rate is considered to be useful in evaluating the
pathological progression in patients with primary
biliary cirrhosis. The mean gallbladder ejection
fraction in patients with primary biliary cirrhosis
(32+189%) was significantly lower than that of the
normal subjects (72+13 %) (p <0.005). The reduc-
tion of the gallbladder ejection fraction was not
related to the progress of the pathologic stage.
Sluggish emptying of gallbladder may suggest the
gallbladder wall lesion in this disease.

Key words: Primary biliary cirrhosis, 29mTc-
PMT, Hepatobiliary function, Pathological pro-
gression,
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