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Bile acids kinetics in patients with portal hypertension

Sigeaki HATAKEYAMA

Third Department of Internal Medicine, Niigata University School of Medicine, (Niigata)

For the elucidation of bile acids kinetics in portal

hypertension {PH), bile acid

concentrations in portal (Po), superior mesenteric (SM), splenic (Sp), hepatic (HV) and
peripheral (Pe) veins from 24 patients with PH and 3 controls were measured using high

performance liquid chromatography.

The gradient of total bile acid (TBA),cholic acid (C) and chenodeoxycholic acid
(CDC) levels in PH were SM> Po>> Sp> Pe> HV. In some cases, bile acid levels were

higher in Sp than in Po.

Bile acid levels in Pe were correlated with those in Po and

in Sp, but were not correlated with those in SM.
Pe/Po ratio of TBA and each fraction was higher in PH than in controls, and
Pe/Po ratio of C wac lower than of CDC in PH.

Key words: bile acid, portal hypertension, percutaneous transhepatic portal catheteri-
zation, bile acids in the portal system, high performance liquid chromato-

graphy.
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Fig. 1 Chromatogram of standard sample by using high
performance liquid chromatography

GUDC: glycoursodeoxycholic acid,
GC: glycocholic acid,

UDC: ursodeoxycholic acid,

TUDC: tauroursodeoxycholic acid,
TC: taurocholic

acid, C: cholic acid, GCDC: glycochenodeoxycholic acid, TCDC: tauro-

chenodeoxycholic
cholic  acid,
GLC: glycolithecholic acid,

standard (5 8 —pregnane 3¢, 172, 20a—triol),

acid, GDC: glycodeoxycholic acid, TDC: taurodeoxy-
CDC: chenodeoxycholic acid, DC: deoxycholic acid,
TLC: taurolithocholic acid,

IST: internal
LC: lithocholic acid.
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miEAHEOEEMNL, BSOSO EUT
T-1-. 95 5 44k, JASCO Bile pack—II, BEEX
I57 5 £4% JASCO Enzymepack % L, & ##& &
sa=bs57 - (HPLC) &b, 2—VEB(CA),
k54 %3 - (CDCA), A+ va -V Eg
(DCA), wnvF4+v - (UDCA), Y b2 —
W (LCA) D& ~2DEHR (F-), 7V vy e H
(G-), o9 ) AR (T-) fc & it 15D B iHERSY
Ea e Ui, s (A) [CH3CN/CH3;OH=
50/50)/30mM Ammonium Acetate = 60/40, (B)
[CH;CN/CHOH; = 50/50] /30mM Ammonium
Acetate = 40760 * L (A), (B) D& H % FilRY)
cELERE I st RNt S#AL s, £
LTz DiEEs - NAD xBRKIEH 7 LT
S, ERXhi: NADH 0 8036 % SUEarstic T
AT L, EHEE S BT S - & E DEIMHBROBRE
R L. AEMEREL 5 f —pregnane 32, 174,
20 « —triol & AL 7o, KAHAME (TBA) (X & B #H B
oL LTkbE.  Fig. 1 CEEREDOZTF + —
Nt . REBBIZRMM BTN T 200ng T TEHEAN
M SN, BRHEEDRIICRIE93%H b 108% D%
RLTz.

3) IBH Effi D #eat

a) BTV 5 BEEEYLHHEIT TBA, CA,
CDCA O RERECDWTRA L.

b) &iHitEeD Pe & Po, SM, Sp &K i) %HEH
R L.

o) MRk aRIBHEED 7 ) 7 5 v 2 %A HN
= CA, CDCA &40 A BEpRIM A & PR M 82
DR (Pe/Po), /A fbiRimchies & t 55 ] 12 SR
hiBED K (PerSM) DR ARITY, B flE LIS
HELD a— s s FA v a— v BOH (CA/CDCA),
BLUZY) v v RERINHEEE 7 v ) AT RO
HA(G/T) DRFFE M.

d) BERTAFH% 6 B SRAY AR 38 (R
17 T L Meal (—) B (aRE:MI2185E)
LY B A Y EE LAEET 8B S 3K S THRA
Lt Meal (+) B (#f0500 7 H:ED o 2 BT hU,
Pe/Po £ LU Pe/SM & #&TL7c.

154 i ]
a) BEALC B A IR BRI
AR RS (2mol/ @)k, SM AR SBEEY
L. BLF, Po, Sp, Pe, HV DIAT# -t (Tablel,

115 KiFn621:11H

fig.2). SWERBHBBEC QVWTHIEDHS T
BELITH &, Pe & BWAC KT 2ANHBRBEDL
8T, Pe & Po X35 n=19, Pe: 17.79 £ 11.55
(Mean = 3D), Po: 28.81+18.87, p<0.01 T, Pe &
SM i3 n=16, Pe: 15.56*=9.58, SM: 43.58+29.71,

p<0.01, Pe & Sp (X n=14, Pe:16.24+9.68, Sp-
29.81+12.57, p<0.01 THhTh BFEEY&ED, T

Table 1 Total bile acids concentrations of
portal system, hetatic and peripheral veins.

Diag. | HV | Pe | Po | SM T Sp | IM
LC 1 40.70 | 58,42 | 62.75 | 17.41
2 11.71 | 39.91 | 96.03 | 22.76
3 11.71 | 27.67 | 33.47 | 22.27
1 7.42 | 12.46 | 88.37 | 8.56
5 16.49 | 23.47
6 25.144 | 76.13 |102.13 | 45.42
7 9.91 | 13.31{24.87 | 12.08
8 15.57 | 19.50 | 24.09 | 21.94 | 22.60
9 25.53 | 33.81
10 10.52 1 33.62 | 43.69 | 18.97
11 14.63 1§ 16.29 1 33.79 | 25.26
12 13.66 1 26.08 | 30.79 | 18.15
13 30.87 1 35.46 ) 41.11 | 37.51
141 14.79 1 17.35 ) 32.91 | 54.49 4 19.07 | 20.58
15 1.08 +4.80 5.68 5.64
16 21.69 29.50
17 7.89 8.60
18] 7.74| 12.77
19 1.33 1 10,27
20| 11.47 | 26.29
PBC?21 6.65 | 11,96 | 12.95 7.23
221 10.31 ] 11.16 | 10.50 | 13.61 | 12.66
IPH 23 18.02 ) 53.00
24 15.81 ) 17.17
Cont 25 3.49 | 23.92
26 3.70 9.80
27 1.62 7.79 70 16.23 | 2.14
Diag. ! diagnosis, LC : liver cirrhosis, PBC : pri-

mary biliary cirrhosis, IPH : idiopathic portal

hypertension, PH : portal hypertension group, Cont :
HV : hepatic vein,

control group, Pe : peripheral

vein, Po : portal vein, SM : superior mesenteric
vein, Sp ! splenic vein, IM ! inferior mesenteric
vein. (emol/L)
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Fig. 2 Total bile acids concentrations of portal
system, hepatic and peripheral veins

Po & SM it n=15, Po:27.99+19.32, SM:@ 44,52 +
30.51, p<0.02, Po & Sp i¥ n=14, Po: 29.59+19.00,
Sp: 22.81 £ 12.57, p<0.05, SM& SpiXn=14, SM:
47.30+29.63, Sp . 22.81 £ 12.57, p<0.01 & X h¥h
HEEYADI. £ HV & Pe i3 n=7, HV :8.89
+3.83, Pe: 13.03% 6.99, p<0.10 & Pe A3\ fH[H)
H-to. HV & Po, SM BXU Sp i #it#EH
HEEhBEDhoto. £ IM bbb EMLA 2
OKIBH BRI SM>IM Th- 1.

CA, CDCA it2\T%, Table2, Table3 iR d
X5 SM PEL&ER/RLET Po, Sp, Pe, HV
DIATH » 1.

FhMBRCELWTLRIBOERT G
Table 1, 2, 3).

b) Pe & Po, SM, Sp & Dl

GBl—REFIIC BT 5 TBA 2Tk Pe & Pold
r=0.738, p<0.01, Pe & Sp it r=10.916, p<9.01
EFNFNERMER LA, Pe & SM &idHEMT R
foh - o (fig. 3, 4,5). CA kXU CDCA 2T
[F&T# ~71- (Table 4).

(rig. 2,

c) BRIEBHED Pe & Po, SM Lk 5 BEDOHE

PH BT Pes/Po (%, CA 0.62%0.24, CDCA
0.70+ 0.23, p<0.05 S HEE®LUT CA HEME %R
Liz. G- & T- L DOILTERIFEREYRDh -1
$7. PH B W BBEYIETE L, &8 &L Pe/Po
it PH BECEfli% /R L7, Pe/SM b EIRDERLE
o, ¥£1, B9HET Pe/Po & Pe/SM % W& d 54,
VwWhd Pe/Po TEfi%R L7z (Table5).

d) EMALc kT 5 CA/CDCA, G/T ot
PH oKW KitT5 CA/CDCA, G/T ik
Table 6 K/RFEHNDTHS. CA/CDCA KD\ Tik

Table 2 Cholic acid concentrations of portal
system, hepatic and peripheral veins.

Diag. HV Pe Po SM Sp IM
LC 1 11.85 | 18,19 | 23.48 | 14.43
2 3.59 22,19 | 53.47 | 5.29
3 1.58 1 10.61 | 14.20 | 8.93
4 3.36 1.70 | 36.82 3.22
5 1.94 7.02
6 7.84 ] 19.23 ] 25.09 | 11.49
7 2.63 3.81 7.79 3.51
8 3.96 5.35 6.54 1.73 5.80
9 8.55 | 14.140
10 0.95 5.11 6.52 3.95
11 3.20 3.75 7.45 4.18
12 5.35 1 11.18 | 13.15 7.10
13 11.15 | 12.72 | 15.14 | 14.51
14| 5.20| 7.35] 16.21 | 26.78 7.33 | 8.02
15 1.38 1.96 2.40 | 2.32
16 8.52 11.54
17 3.91 1.96
18 3.02 5.20
19 1.93 3.93
20 5.30 | 13.47
PBC21 1.77 3.32 1.12 1.73
22 6.27 6.46 6.05 8.21 7.73
IPH 23 3.43 | 11.72
24 2.89 3.15
Cont 25 0 9.81
26 1.26 3.15
27 0.47 3.06 6.50 0.75
(umol/L)

Pe & Po, SM, Sp %7 Po & Sp il HEEZ % /R
feh-7odi, SM & Po, Sp TIIHEK SM »&fl%
AL, G/T ROWTCIREEEY DI -1-.

e) HAMIDOMAEIZ LS Pe/Po, Pe/SM DO}

PH BT Pe/Po #iM45& TBA (2 Meal (+)
# (n=8):0.59%0.21, Meal (—) B (n=12):0.78=
0.22THY, CA It Meal (+)# :0.51+0.18, Meal
(—)#:0.76£0.26 TEHREEEYLIT Meal(+)
BB E R L7145, CDCA Tt Meal(+ )8 0.64F
0.23, Meal (—) & :0.79+0.23 TEEE»ADh-
fo. BiZ PH BT Pe/SM %894 5 &, TBA &
Meal (+) # :0.21£0.16, Meal (—) & : 0.62+0.22,
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Table 3 Chenodeoxycholic acid concentrations
of portal system, hepatic and peripheral veins.

Diag. HV Pe Po SM Sp IM
LC 1 28.85 | 39.86 | 39.02 | 32.76
2 7.42]115.10 ] 35.78 | 6.68
3 5.66 | 14.43 ] 16.53 | 11.00
4 2.81 | 5.86|40.10( 4.23
5 10.33 | 15.57
6 15.45 1 50.44 | 68.59 | 30.24
7 6.97 | 8.84] 16.61 8.37
8 10.52 | 12.97 | 15.82 | 15.15 | 14.87
9 16.71 ] 18.57
10 7.03]21.20(29.12 | 10.54
11 10.55 | 11.50 | 20.03 | 19.00
12 8.24 | 14.86 ) 17.54 | 10.94
13 18.39 | 21.37 | 24.23 | 21.65
141 7.45| 7.75(13.10| 22.21 9.51 9.56
15 1.74 2.05| 2.19| 2.26
16 12.30 16.63
171 3.98 | 3.64
181 4.19| 6.65
19 1.97 { 5.00
20| 5.40| 11.56
PBC 21 3.54 6.35] 6.93| 4.14
22 3.80] 4.50) 4.26 ] 5.15| 4.68
IPH 23 31.351 32.37
24 12.66 | 13.60
Cont 25 2.32 7.78
26 1.60 | 3.87
27 0.90] 3.31 6.10 1.01
(umol/L)

CA (3 Meal (+) B :0.25+0.14, Meal (—) # :0.63
+0.23, CDCA % Meal (+) 2 :0.29 + 0.15, Meal
(—)B:0.64+0.22& TBA, CA, CDCA &b EH
BEEA LT Meal (+) BMEEL/R L (fig. 6).

% -3
WA BT T LR 7o - v bakShick, H
H~RUE NBE~HAT S, & LTEDOKEMNI/D
BT THRN SN, FlkE & THRRcBERShET
BHP~SBI NS L DB THSM I3 5T 8 R
fT-owa, Ll, FEERE D FRacolH®
ARREE. 2) Pk 5 BHBREROEE. 3 T

Pe(uMA)

P 50 75 WD
Fig. 3 Correlation between total bile acids co-
ncentrations of peripheral vein and por-

tal vein
Pe: total bile acids concentrations of peripheral
vein.
Po: total bile acids concenrrations of portal vein.

.

¥=0,71X+0.2, n=14, 1=0.92
P<0.01

= % G

Fig. 4 Correlation between total bile acids co-
ncentrations of peripheral vein and spl-
enic vein.

Pe: total bile acids concentrations of peripheral
vein.

Sp: total bile acids concentrations of splenic vein.

flanTolRHBEORE, BXoRE. 4 BitdiEH
o, 5) PIIR— KBRS & 5 FIRAMAREH
B KBERE~ORH e £ L hIHBRAHCBEZRT.
—%, FEERCET 2 HHBARRT SV TRES
KDOBESLZ LN DHT -9, PR — K& REEOFE
3 % PIHRFETUEAEIC 3513 5 PAR B FAB H RO BT
Rahded &,

R FTIIRERRATFIR A 7 — 7 ViR K URT IR
F—FdkE PR RSB, FFRRIRE LUK
kinhoBHBOKRT Y E A7, TBA 2 SM &b

Y=0.47X+4.4,n=19,r=0,74, P <0.01
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Y=0.10X+11.3
PeluM/L) n=16
504 r=0.32
pP>0.1
.
25| .
B
. .
.
SM
25 50 75 100 W)

Fig. 5 Correlation between total bile acids co-
ncentrations of peripheral vein and su
perior mesenteric vein

Pe : total bile acids concentrations of peripheral

vein.

SM: total bile acids concentrations of superior
mesenteric vein,
Pe/Po Pe/SM
p<0.05 P<0.05 n.s. p<0.01 p< 0.01 p< 0.01
1.0 10

0.5 0.51

Meal (+) (-)(+)
TBA c

E

Meal (+) (-)(+)
TBA C

)+ () X+) )
A CDCA A CDCA

Fig. 6 Pe/Po and Pe/SM in Meal (4 )group and
Meal (- )group

Meal(+): 7hours starvation, Meal(—): 2lhours
starvation. Pe/Po: ratio of peripheral venous
to portal venous bile acid concentration. Pe/SM:
ratio of peripheral venous to superior mesenteric
venous bile acid concentration. TBA: total bile
acid, CA: cholic acid, CDCA: chenodeoxych-
olic acid.

=M% Ll, BT Po, Sp, Pe, HV DIETH b %
OEL—H LYY, tihbbEHBEEOR SM
EWEDEL Sp HEBAL Po BEDhDMY TS
T EARBE R, Po @ EHEROKEATAFRIC KL
THEREh, Thzahi-BH#» HV OBHERES
LTEHRBESH LD, PIRESLEETIE Pe 2IBH BRE
EOSVWIRRMDEBAD I DIEHBED ERY %L,
Pe 8 HV X hd EfliicnddDsELX. Sp O
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Table 4 Correlation of cholic acid and cheno-
deoxycholic acid concentrations
between peripheral vein and portal

system.
Pe VS Po Pe VS SM Pe VS Sp
(n=19) (n=16) (n=14)
CA
T 0.65 0.21 0.94
P <0.01 >0.10 <0.01
CDCA
r 0.76 0.47 0.92
P <0.01 <0.10 <0.01

CA : cholic acid, CDCA : chenodeoxycholic acid,

Pe : peripheral vein,

Po : portal vein,

mesenteric vein, Sp : splenic vein.

SM : superior

Table 5 concentration ratio Pe/Po and
Pe/SM in each bile acid fraction.

PH control
Pe/Po
TBA 0.67+0.23 ] » 0.15, 0.38, 0.15,
CA 0.62+0.24 * 0 0.40, 0.15,
CDCA 0.70£0.23 ] 0.34, 0.43, 0.14,
G- 0.681+0.25 0.10, 0.36, 0.12,
T- 0.63£0.27 0.16, 0.41, 0.20,
Pe/SM
TBA 0.45+0.27 x 0.07
CA 0.44£0.25 :|]. 0.15
CDCA 0.50£0.26 0.05
G- 0.48+0.25 0.06
T- 0.461£0.24 0.12
** . P<o0.01 * 1 P<0.05

Pe/Po : ratio of peripheral venous to portal venous

bile acid concentration.

Pe/SM : ratio of peripheral venous to superior

mesenteric venous bile acid concentration.
TBA : total bile acid, CA: cholic acid, CDCA :
chenodeoxycholic acid, G- : glycine conjugated bile

acids,

tal hypertension group,

T- : taurine conjugated bile acids,

PH : por-

control ! control group.
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Table 6 Statistical significance of CA/CDCA and G-/T-
between peripheral vein and portal system

Mean +SD Mean+SD n P
CA/CDCA | Pe 0.59%0.34 | Po 0.67+0.38 ] 19 NS
Pe 0.65+0.34 | SM 0.7610.40 | 16 NS
Pe 0.63£0.36 | Sp 0.62+0.36 | 14 NS
Po 0.73+£0.40 | SM 0.77+0.41 | 15 <0.05
Po 0.70+0.40 | Sp 0.62+0.36 | 14 NS
SM 0.75%20.42 | Sp 0.62%+0.36 | 14 <0.05
G/T Pe 4.31+3.98 ! Po 3.82+4.55 | 19 NS
Pe 5.58+7.61 | SM 1.45+6.30 | 16 NS
Pe 4.14+4.33 | Sp 3.14+3.36 | 14 NS
Po 3.63+5.08 | SM 3.24+4.20 | 15 NS
Po 3.78+5.24 | Sp 3.14+3.36 | 14 NS
SM 3.39+4.32 | Sp  3.14%3.36 14 NS

CA/CDCA : ratio of cholic acid to chenodeoxycholic acid

concentration.

G-/T- : ratio of glycine conjugated to taurine conjugated bile

acids concentration.
Pe : peripheral vein,

vein, Sp : splenic vein,

HEBED Pe OFR L OEMBERRT DX SM, IM, Po
DFRDIHEELLN B, —HOIEFIT Sp D
HERfED Po DFR L OAEBERRLIY, ol (5 q[:ba s
e D JE - FER B IR MO PIR~DHEA 1V, JE it B
BEOSE SM, IM O PR~ D @il &£ DB &
BEELL. IM ORHEMYRAIELLIDORHTH 2
FTHDHE, TR SM M IM L&Y RLID
L X b, SRR SEHBEBNOTETHLHET D
HROBEL ERHTHARBETH 1. i CA, CDCA
UL Th RO R G7Y ¢ 1D

TBA, CA, CDCA iJ & %ic Pe & Po 5&U Sp
& ORI R BT A5, Pe & SM & DRI X AHBY
BBt KAFRSIE TBA ORI T Peld
Po, SM, Sp 4 <T& B2, POk —KE B G 4
D Hir HEEE D OB H B R MR H B> &
BEHRERTFTHHE LTS8, KFATIE Pe &
SM 1 % 2D T KABRSOME LERYRITTD.
I OBMNIE OIS advanced liver cirrhosis
PR L TV DL, ABTRD R IEHE T
TOE RN HMEATEZS, HRUFIRETTERE R E % E
PR MITEIEEDS L 0 M T Po OWRERF T ebb
SM & Sp @ Po TOREHMEEI DI, HicP]

Po : portal vein,

SM : superior mesenteric

NS : no significance.

R—KEEREBOENEHETH DI EHE L.
fEANCEWTIE CA DAEIX CDCA D#2 £
TH O TIE CA/CDCA 1B E%Re45, K
WM 1T &8 18 2 WA B 5 fEH
BOBNENSEHBEOBREI X > THRIh CA K
CDCA it L THEEEEDS TEL TV s Eh Ty
3 19 -18 AT PH #0 CA & CDCA, G-
E T— LMDt B~0EBIRECHE, KLU PH
B & BB L O MEXI oA B IEEREE S & 2 BRI TR
WRANH B AR RE & PUIR A BIH BB O I (Pe/Po) % KR
L1, T7cbbd Pe/Po 3P —KEREHED IRV
4 Fe B8RS PIRE DRAROEBIBDH LD
O, EREHBRERGEOECYBET L EHTE,
Pe/Po H3/N & v IR B BRIBEBEAS L S ARGE L7C.
PH BT Pe/Po #%5%5& CA & CDCA DHET
it CA HEEREMEYRL, PH BB TLHEEA
LB CA DEBREDS CDCA X h & T &H7Rm
Thic. G- & T- LOBMIFAEEXBDIh -1
PH B WBEAHEHT L L, SEEOFHKOAEDT
DT RMIRITTIT V2 V0D, EHEELy PH
BAEMEE R LI, JHARFIR -KEREEOEEE
T ORFREC & A IEH BRERREOBE T L 5 & D LKl
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0BT PH Bc ki 5 &3 A0 CA/CDCA,
G/T ##5tL1-. CA/CDCA 12 SM ThHb Sl %
~L, BF Po,Sp, Pe DIETH - 7. HatFHAEAE
HBHI-DIE SM & Po, Sp DA TH-T1ehs, Lo
L5 CA » CDCA L LIFEBHIEENS V- &5
LT%, SM ® Po Tit Pe 1 9% CA 435 CDCA
CHLEHCBETHEL ENRBINT. T
CA/CDCA (I IFREMETETIHZ Lz L<HMBR
TUB08, THIEAFEAERE T CDCA kit L CA
DT =y A4 ZRIVERBOETREZ D, TOH
CA/CDCA DETARFT L EN T3 13- B
FPHARETUEFEC BV TE CA @ B E 7 PIRRINO K
MII~DRANE S KRB CA/CDCA K 8
EZTHBERNTVEY, bt PIlR—AERE
HOELFITIE CA @ BE L PIRRMORMEM~DH
ADicd CA/CDCA DLEA®RIa[fEMLH A, &
PR OFERD B L I H O & [FRRiC £ D alfEtEASR
e hit.

KEIMPIEHBESRBABTOEE LB RTDH &
BELHEBR TN, Fofcdbr—F Rfts LTk
FYTERAIH B Y AV 200 —RAITH 505, il
o E X OIHBEREIC S % 5 28IV TORENE D
V. EFEHD, FEECEVCTUIRHEERES O S LK
BY#HHRT L L DIHEES L DETFT 2655
LT EwWME LA . KPR T, PH B fRih
7E5E]D Meal (+) £ & # A B5H2165RD Meal ()
B b EEO&EHEO Pe/Po, Pe/SM % I &
¥iF L1, Pe/Po i+ TBA, CA #° Meal (+) BFCH
AEREEEYUTEE YR Lichs, CDCA 2T
i3 Meal (+) HMDEMEY R LILSOOEEEIEOLA
th-t-. Pe/SM Tt TBA, CA, CDCA & itk
APEMBERER LT Meal (+) #0E@ERRL. &
eht, BAKKOHLEI L O Pe/Po, Pe/SM 12 R
79, Meal (+) BTk Meal (—) Bt LIBHTH
BASKIZEATH N SM, Po b IFE~DEHBOF
ADSHHENZ B DIE X L, Meal (—) B TIXISATHE
B v stable /siREET Meal (+ ) BiCl LB
MOORINMBIRD L TWBZ ERRBTELDEEF X,
Pe/Po kT TBA, CA BHEEEX LT Meal
(+) BTEBExRLIOKSL CDCA TREEX
RX I -1 FERX CDCA DIFHEEES CA K
HUET L TR EREMOBRCL b b3 Fido
CDCA DEBEDSAERTHELELFTOHHAD—D L

LTHIFHNRS.

L B3

RERCRERTIIR 77 57 — 7 v, BFERR Y 57— 5 v R
U MR A BE O R B ATV IR D FER B 1.

D AFHEEEDT SM TR L&EM%ERL, LLF Po,
Sp, Pe, HV DIRTH - 1-.

2) Pe OIH B X Po HHBI% /KL, Pe #5 Po
CHESNBZ LR ENID, Pe & SM & D [H]
T AEBED I » T

3) PHIR R MM T RMIME Db CA BELEL, £
T FARAE TR I B UL T R AL BT CA D IFE
HBEIZ CDCA L9 b2 &R & hichs, Ok
— K BRRAED A 5 Bl TIEERMM CA/CDCA
S EDEEAZT HIREEL TRl X i,

4) AR oMEC L D RBH B ED Pe/Po,
Pe/SM (FZ# L 1:.

MErEz s hion, @EE, ARMEEYE LA
HTHSCABIRIC A TRBOER B E 4. £l
EEHRTHE E LA KEE=#MCERB L E 4.
THIEEE, M ATEE  LE-RBREDT, B
MFHA, KEBREmGEER I UL T LHEDHR,
fe U BB o S R T & - 1R BB A
BHERBRM G RSB LE 9.

7B AR O—HI L F 1000 H AN B 2 g2,
FR B ETH IR ERERNANT 4 XAy ¥ 3
v THHHEE & B EE) kv TREL L.
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