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ABSTRACT

Soy protein and animal protein diets, containing 2100 kcal of energy and 70 g of protein,
were administered to seven cirrhotic patients and four controls for three days to compare the
nutritional effects of vegetable and animal protein diets. Incirrhotic patients,lower tendencies
of most serum amino acid concentrations in the soy protein diet group were seen than those
in the animal protein diet group after the 3 day examination period. On the other hand,
percentage intake of the soy protein diet was apparently higher both in energy (94.4+5.9 vs.
76.6+15.1%, p<0.05) and in protein (91.4+7.7 vs. 77.5+13.4%, p<0.05). Small differences
were found in blood ammonia level, Fischer’s ratio, serum GABA concentration and fecal
bacterial flora. Thus, it would be useful to administer the soy protein diet to cirrhotic patients
so as to prevent the protein malnutritional state. Furthermore, there were no significant
differences in plasma BCAA concentration and Fischer’s ratio before and after long-term
administration of soy protein diet to patients with decompensated liver cirrhosis. Nutr. Sci.

Soy Protein, Jpn. 9,101-113, 1988.
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aminobutylic acid (GABA), 7 v % = 7 EE D iRE
HEE LB L,
b, FEERICNL, KECABERY 2 AH

Table 1. Amino acid composition of animal protein
diet (APD) and soy protein diet (SPD)

APD SPD
BELCREL, M7 veE=T7b0NCmigy 3/ p— ( " p— ( "
ety R =, - mg mmo mg) mmo
BREDEBEBRE Lo Thr 4162.7 34.9 2851.7 24.0
£ B F % Ser 4881.7 46.5 3594.3 34.2

Glu 16327.3  111.1  12727.7 86.6

POE] Gly 4176.7 55.7 3263.3 43.5
1) SR sIzBT28/E Ala 5454 .0 61.3 3704.3 41.6
BLEKHEAE L PRIC AR LI T 01 (B 17 el ol

o ) vS . . . .

540, 2 2 1), FEIZ3BEL BT E T, FIH555 T Met 2592.0 17.4 1338.0 9.0
Botc, ZORIERMBERIS B, RMEH 2 61C, ER Ile 4770.7 36.4 3495.3 26.7
Tz -tk 46, HBV oBERE:2LhD b DI Leu 8399.3 64.1 5966.0 45.5
<, MEEBEE 2 bR, i, WRELLCHERF Ty 3829.3 21.2 2912.0 16.1
ﬁ% 4{5”%4%{,?%01%&5 L'fCo Phe 47927 290 38673 234
. ) s Trp 1312.0 6.4 1042.7 5.1

3 T 77 ige

2) HREEREONTT /BT EETREO 6824.7  46.7  4235.7  29.0
e e ) His 3154.7 204 2086.0  13.5
D ERUSSRY A, Arg 6459.3 37.1 5373.0 30.9
3) RERSGHIO%ET Asn 10245.7 77.6 8844.3 67.0
I 5 RSFBRSEHA 1 IBHC AR L e dR U pERTER:  Pro P004.3 - 44.00 - 3902.0 - 33.9

. BCAA 18987.7  150.2  13526.0  106.9

345 1 | DENS o

(BIER) 561 (B2fl, 36D TH3 AAA 26990 0.9 67793 29 5

oo
-3
—

HE Fischertt 2.99
1) RS IC T DR

KT ABES L OFEAEORBRIE I 3 AHE

Diet containing 80 g of protein

(187)
1501 150 e
. ‘_E' —

3 /
®

2

£ 1004 ) 100 ‘
8 -

1

=

o

8]

] ] L [}

=

=1 -
£ 50 501

g

3

ke 1 d

g L

2
m

1 1 1 1
Before After Before After
APD SPD

Fig. 1. Blood ammonia levels from individual patients with liver cirrhosis before and after feeding the animal
protein diet (APD) and soy protein diet (SPD). Points jointed by a line indicate the same individual.
—— represents the mean+SD.
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ELKRERARER, HFBALbC=xr¥— 2100
~2200 keal, 7 AE 70~80g & L, KEABHE
RIIFHACBYU A ABY KEABEYEHE
THEYERLCAODETCEZRILID THL, £«
DIAABFOT 3 7 BERN % Table1 2ind,
HEEE, WRES4IRWT, FEA KIki
HEREREOBRHZEEREMR 7 ¢ » BEE, b7
vE=T7REYHEL,

¥f, 3HMKcbIY, Thith, EREYRAE
BE»SEHL, BB 5EIEY LB L,
b, FIATHHEREL, EFEAMERL T

BT,
2) FBRRENEONFT I/ TOEZTRED
RERFROZCED

DoKXKEAHER, FEAETERO &« w5 &
T, BAHEOBARE LT, =&AF— 700 kcal,
7o AHE 20~25 g R X, BIRAT 7 b OV ERER
X 604, 1204, R X U405 w7 ve="7, I
MR 7 1 B, I GABA % JIE L ERNEE %

B L,

3) R 5HIOR%RE

DERAEORGRAHEARY 2 BREEE L CER
X, Mp7vEe=7, kbWcld7 3/ BEED
B LT,

&

EHS B Iz B 1 245
KERAHEER S CCFHAEBRIMSOH 7 v
=7 REOCEE L, FEERTIFEER, ASii
BEAWTHALREINCHE L CEinER A& S hi
2, FREAERG &, KT ADEAEREY i
5L, FFEEFTHIF 6 6IT, KTkAHBEAERE
DITH, FHEEEREICH~EETH -4 (Fig. 1.
FFEER 7 b BB ST 5 HFEES X KT
TARBEREBREOFIZRI MG 7 < » BEE
% Table 2 KR L1c, FEEBRE CRATLALER
ERE TIRFEABRRECLE LT Gln, Gly, Cys,
Orn, Asn, Pro %< fioLTD7 3 7 BIMEMBTH
sfe, —H, MBREETIE, KEAAAEREREIET
REBRRBRICLEBE L T4 D7 3/ BIBENSEY R

R

Table 2. Effect of APD and SPD on plasma aminogram in liver cirrhosis group
and control group (mean=SD, nmol/ml)
Liver cirrhosis (n=7) Control (n=4)
APD SPD APD SPD

Tau 66.9+ 15.3 611.2+ 7.0 84.8+ 25.6 77.5+ 22.9
Asp 6.1+ 2.0 4.3+ 1.1 5.8 1.8 4.8+ 2.5
Thr 166.4+ 42.2 158.7+ 33.5 119.0+ 34.1 131.8+ 50.2
Ser 148.0+ 31.3 145.0+ 28.1 103.5+ 18.6 116.34 27.0
Glu 76.1+ 35.3 65.8+ 23.0 55.3+ 24.1 56.8+ 23.3
Gln 598.3+134.9 754.21+165.8 653.0+184.4 820.0+241.4
Gly 253.6+ 67.7 263.2+ 39.6 259.84+ 51.9 289.5+ 98.9
Ala 391.7+ 77.7 354.7+ 51.3 397.5+ 24.0 410.5+ 44.1
Cit 45.1+ 14.1 44.0+ 8.9 31.5+ 6.1 36.5+ 9.0
Val 221.9+ 37.5 210.0+ 28.2 225.3+ 21.6 227.0+ 36.3
Cys 46.7+ 18.6 55.0+ 18.9 63.3+ 22.3 61.5+ 16.9
Met 47.3+ 13.7 42.0+ 6.1 29.0+ 3.2 28.8+ 4.7
Ile 66.0+ 13.0 64.5+ 11.1 64.8t 4.7 66.8+ 10.9
Leu 114.1+ 22.9 112.7+ 20.4 116.3+ 14.4 124.3+ 24.0
Tyr 140.0+ 42.9 137.8+ 38.6 60.5+ 6.3 68.3+ 13.1
Phe 90.1+ 22.8 81.8+ 14.9 54.3+ 6.6 58.7+ 5.8
Orn 91.0+ 27.3 96.8+ 23.5 80.8+ 2.2 99.0+ 13.0
Trp 86.4+ 30.7 68.0+ 9.3 51.3+ 5.4 52.3+ 8.1
Lys 192.9+ 48.1 186.7+ 31.3 218.3+ 50.0 221.5+ 40.4
His 90.0+ 17.5 84.5+ 13.8 89.3+ 4.7 92.0+ 24.5
Arg 120.1+ 20.4 118.5+ 20.0 120.3% 15.0 128.3+ 17.5
Asn 70.9% 11.6 76.3+ 10.3 71.5+ 24.7 70.8+ 14.0
Pro 170.7+ 79.5 189.8+ 56.3 179.8+ 43.7 166.8+ 33.4
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FTHEEAL LT,
FFEEHOALATHREN L RTLABER, FRAEE

Table 3. Effect of SPD on plasma amino acid concen-
tration in patients with liver cirrhosis

W%%th&?% & (Table 3), *Efcﬂ/ggﬁ, H:Fﬁjﬁﬁ (meaniSD, nmol/ml)
HcImsgE7 ¢/ BEEET L), TORERKE Before APD SPD
AHBERTELI T, " Tau 61.3+ 18.0 66.9+ 15.3 61.2+ 7.0
FFBEAR T2 BCAA (Val+lletLew OMMERE Asp 17.3+ 11.3 6.1« 2.0 4.3+ 1.1
IFFRE R B L TR e A BEA CEME L =33 Thr  253.0+ 64.8 166.4% 42.2 158.7+ 33.5
Nabihic, FEKT ¢ /8 (Tyr+Phe) T RKED Ser 182.7+ 42.3 148.0% 31.3 145.0+ 28.1
B2 % 5 te. BCAA/AAA €L (Fischer [ : Glu 68.3+ 35.5 76.1+ 35.3 65.8%+ 23.0
FH) 0l dabhihote, S5IC, AF4=y Gln 685.8+314.4 598.3+134.9 754.2+165.8
+ + +

aRRL AT kR O T2 B 0 e
BHR LA, ThLRAASERTERRE >R Cit 48.0+ 14.6 45.1+ 14.1 44.0+ 8.9
(Figs. 2~5)s Val 226.5+ 47.2 221.9% 37.5 210.0+ 28.2
KR ANERDOREERE Y FFELE & BT Cys 53.5+ 17.1 46.7+ 18.6 55.0% 18.9
SEIL, =AAF—AbUw, BE K AEE Met 58.1+ 16.1 47.3% 13.7 42.0+ 6.1
. L N Ile 77.0+ 23.9 66.0+ 13.0 64.5+ 11.1
DI L EE LT RA L HBIL T (Table3), Leu  130.8+ 41.4 114.1+ 22.9 112.7+ 20.4
EREFEREE, RICEES b oteht, AR Tyr  126.7+ 34.1 140.7+ 42.9 137.8+ 38.6
BB TEDP T, =AAF—BRFEATHE Phe 106.5+ 27.7 90.1+ 22.8 81.8% 14.9
bt < (p<0.05), BRI FEIET L CWLic(p< Orn 118.5+ 36.9 91.0+ 27.3 96.8%+ 23.5
0.05), ¥E e b O R E I EIE TR E RIS Trp 710+ 19.6 86.4% 30.7 68.0+ 9.3
teps o Tt (< 00L, p<0.05) FBERI (A EE R Lys 251.8+ 73.5 192.9+ 48.1 186.7+ 31.3
o %;Apélﬁkifgglxﬁbi%%iﬁk#ofdﬁ, . His  114.8+ 12.3 90.0+ 17.5 84.5+ 13.8
° : Arg 160.3+ 41.5 120.1+ 20.4 118.5+ 20.0
AHBRECHEBIERERE» - (p<0.05), T, Asn 66.0+ 28.7 70.9+ 11.6 76.3+ 10.3
FELEEO AT ADEREBIEO L REREBRE, Pro 387.3+155.0 170.7+ 79.5 189.8+ 56.3
IR L b RBEOT R EE R T, SAHEE BCAA  430.6+117.8 402.0+ 72.6 387.2+ 58.9
L}%@%%%%T%Fﬂﬁ@fﬁﬁﬂ#&%hk (%@Eﬁ?&, b AAA 226.6%+ 55.8 230.9+ 64.2 219.7+ 53.0
FR 2.0+ 0.5 1.9+ 0.6 1.9+ 0.6

v, B FATrVIRABRENALR (p<0.05,
Table 4),

BRMEECIIITEER, JBREELAGRAHE . ¥R, Ihbl, IF7vE=TEBEREELH
£, FEaEoBTt—E HAYRTERXLLbIIL- 2 72BAEX L B e 5 7o (Table 5),
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Fig. 2. Plasma branched-chain amino acid (BCAA) concentration after feeding the APD and SPD. (mean+SD).
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Fig. 3. Plasma aromatic amino acid (AAA) concentration after feeding the APD and SPD. (mean+SD).
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Fig. 4. Molar ratio of BCAA/AAA in plasma after feeding the APD and SPD. (mean+SD).

Table 4. Ratio of consumed nutrients to served ones in APD and SPD

Energy Carbohydrate Fat Protein
(kcal) () (2) (2)
Soy protein diet (n=7)
Served 2191.7+ 95.9 368.7+ 18.7 46.8+ 2.3 69.1 1.1
Consumed 2064.6+ 93.6 347.5+ 16.5 44.3+ 3.3 63.1+ 5.2
Ratio (%) 94.4+ 5.9 94.4+ 5.6 94.7+ 6.8 91.4+ 7.7
Animal protein diet (n=5)
Served 2072.2+371.1 320.5+ 71.7 43.7+ 9.2 94.2+ 12.7*
Consumed 1563.0+327.8* 234.6E 50.6** 36.2+ 6.9* 72.2+ 11.8
Ratio (%) 76.6+ 15.1* 76.1+ 18.4 83.8+ 9.5 77.5% 13.4*

* p<0.05, * * p<0.01: Soy protein diet vs animal protein diet

—105—



Liver cirrhosis Control

L )

60 T 60
= L .
=
g 501 ‘ 507
£ N *
el [ ]
S ® ]
§ 40 H . 40
- [ ]
5 | o *
S 301 304 .} .
£ . .
g . .
3
[ < m
& 20 20
]
g
5
& 10 104

0 1 | 0 L I}

APD SPD ADD SPD

Fig. 5. Plasma methionine concentration after feeding the APD and SPD. (mean+SD).

Table 5. Effect of APD and SPD on fecal bacterial flora

Liver cirrhosis Control
Case H.A. N.N. H.W. T.O. T.Y. Y.G. Y.L R.S. S.F.
AP SP AP SP AP SP AP SP AP SP AP SP AP SP AP SP AP SP
Aerobics
Number of bacteria 9.6 6.9 5.6 5.3 7.3 7.9 9.6 9.6 8.8 9.0 8.8 85 7.0 6.5 6.1 7.8 9.1 9.1
Enterobacteriaceae — — 50 5.3 56 7.3 5.0 5.9 6.1 5.9 6.3 7.0 6.6 5.8 6.3 7.2 6.0 7.0
Bacillus - = = - - - - - = — — 36 33 — 7.6 3.6 9.0
Staphylococcus 4.3 56 — — 3.6 6.2 3.3 — 5.1 50 5.3 4.7 3.3 - = - -
Pseudomonas - = = - - - = = = = = = = - - —
Enterococcus 9.0 7.1 5.5 6.0 6.1 6.4 7.0 7.3 8.2 7.8 8.8 85 6.7 6.1 6.0 5.3 8.0 7.6
Candida - - — — — 41 39 46 — — — — 3.3 - = - -
Anaerobics

Number of bacteria 9.3 7.3 6.5 7.8 9.6 9.9 10.310.4 9.6 10.8 9.3 7.2 9.9 9.3 9.0 9.4 9.4 9.3
Bacteroides 6.3 7.6 4.3 6.1 86 9.6 9.3 9.5 5.3 6.3 7.9 8.2 9.0 7.3 3.3 8.1 6.4 9.4
Fragilis group
Bifidobacterium 9.4 8.0 86 86 9.9 9.8 9.6 9.8 9.2 9.6 8.9 9.0 8.8 8.1 8.8 8.110.3 9.8
PEA 9.3 7.1 8.1 8.1 9.4 9.6 9.8 9.9 9.3 9.3 9.3 9.3 9.8 9.3 9.7 9.510.2 9.8
B-R (other clostridium) 8.7 8.1 5.3 53 7.6 81 6.8 6.8 6.5 9.3 7.3 7.2 81 7.9 8.1 7.8 8.4 8.1
CW(clostridium perfringens — — — — — — 64 — — — — — — — — 39 7.8 7.3
FM (Fusobacterium) - — 6058 — — — — — — 5351 7.0 5.6 5.5 6.7 3.6 3.3
LBS (Lactobacillus) 6.9 6.8 8.6 7.9 89 8110.110.1 8.7 8.4 88 85 3.9 6.9 5.0 5.0 8.2 7.6

Number of bacteria=10%/feces 1 g
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BRZEE)

M7 v e = 7 BEIFEEFC S W TREFE
bAHE R ARBRDHHBFRHAICHE L CET T 518
masxbhic (Fig. 6).

M7 3 2 BRI <, MBI &2 ER
TRIBAEIL, EREE0S T threonine,
alanine,

serine,
leucine, tyrosine,
phenylalanine, lysine, proline @ HEHER 2+ 7o g InfH
MAL SRt (Table 6), MRACATELAHERY
ER X eBgeiciy, #6004 T taurine, aspartic
acid, threonine, alanine, isoleucine, arginine 12 H#
FOBH B> T BB 23 B A7 A methionine, ornith-
ine, tryptophan 24> L7 (Table 7),
HELBEZCHEAZENIES L NBHOSE &

R#E1z, threonine, serine, alanine, valine, isoleucine,

valine, isoleucine,

leucine, tyrosine, phenylalanine, proline i HLEZ)EA
e & b ikt (Table 8), AEiABEREY
B X ¥ B S it threonine, serine, alanine,
tyrosine, phenylalanine ik x b 545, meth-
ionine {IZ )L 7r {, wvaline, isoleucine, leucine i3%r
LABAT S LB bR (Table 9),

Ticbhb, 0887 ¢ 2B (BCAA) BHEZERT
KT A BERERE NS, FRAER TS
miimbh, FEET 3 2B (AAA) IFE & M
NabhdZ s (Fig. 7, BCAA/AAA =nth

(Fischer [) B ATEABEAMNCTEREET TS
Ermnmshnie (Fig 8),

i GABA ¥EEITERH604 TREC A HEER

HeHEEcHEMLL (Fig. 9.
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Fig. 8 Effect of SPD (0—Q) and APD (@—@®) on plasma BCAA/AAA molar ratio. (mean+SD).

Table 6. Time course of changes in plasma amino acid concentration after APD intake

in control subjects (mean+SD, nmol/ml)
Before 60 min 120 min 240 min
Tau 84.8+ 12.8 82.5+ 12.4 83.0+ 9.9 76.3+ 11.8
Asp 5.8+ 0.9 5.0 0.9 5.3+ 0.9 4.8+ 2.4
Thr 119.0+ 17.0 136.0+ 21.1 120.8+ 17.9 111.0+ 13.9
Ser 10.3.£ 9.3 117.5+ 16.7 106.3+ 12.5 101.0+ 6.1
Glu 55.3%+ 12.1 64.5+ 12.4 54.8+ 10.4 49.5+ 9.6
Gln 653.0+ 92.2 559.3+101.2 608.0+104.6 639.3+114.2
Gly 259.8+ 25.9 264.0+ 34.9 295.8% 36.0 262.3+ 26.6
Ala 397.5x 12.0 522.3% 36.5 461.3+ 31.3 408.0* 26.8
Cit 31.5+ 3.1 35.8+ 3.9 34.3+ 3.8 39.3+ 4.9
Val 225.3+ 10.8 254.8+ 20.1 226.3+ 14.9 221.8+ 12.7
Cys 63.3+ 11.2 57.3+ 9.6 60.0%+ 12.2 56.3+ 10.7
Met 29.0+ 1.6 31.3+ 3.1 25.8+ 2.0 24.0+ 0.4
Ile 64.8+ 2.3 77.5+ 7.9 62.0+ 5.3 63.5+ 6.5
Leu 116.3+ 7.2 137.3+ 17.0 106.5+ 12.2 110.8+ 13.0
Tyr 60.5+ 3.2 72.5+ 5.8 65.8+ 4.7 65.3+ 5.1
Phe 54.3+ 3.3 60.5+ 3.6 55.5+ 4.1 63.3 7.9
Orn 80.8+ 1.1 88.3+ 5.2 80.0+ 3.7 81.0+ 2.8
Trp 51.3+= 2.7 52.5+ 3.5 44.0+ 3.1 45.5+ 2.8
Lys 218.3+ 25.0 250.0+ 41.5 228.5+ 30.1 214.3+ 16.9
His 89.3+ 2.3 95.5%+ 5.7 86.8+ 4.2 89.0+ 4.4
Arg 120.3+ 7.5 128.8+ 10.1 127.5+ 7.1 126.8+ 12.9
Asn 71.5+ 12.4 81.3+ 12.2 72.5%+ 10.4 77.0%+ 11.7
Pro 179.8+ 21.9 239.0+ 28.2 218.3+ 23.6 212.8+ 19.3
BCAA 406.3+ 19.9 469.5+ 45.0 394.8+ 32.1 396.0+ 31.7
AA 114.8+ 3.8 133.0£ 8.2 121.3+ 7.8 128.5+ 12.4
FR 3.5 0.2 3.5+ 0.2 3.3 0.2 3.1 0.3

—108—



Table 7. Time course of changes in plasma amino acid concentration after SPD intake
in control subjects
(mean+SEM, nmol/ml)

Before 60 min 120 min 240 min
Tau 77.5+ 11.5 84.8+ 15.3 72.3+ 8.4 75.0+ 10.0
Asp 4.8+ 1.2 7.0 1.8 5.0 1.5 5.3+ 1.4
Thr 131.8+ 25.1 142.3+ 34.1 123.0+ 25.5 128.5+ 26.3
Ser 116.3% 13.5 118.0+ 20.5 107.8% 15.0 116.5+ 13.2
Glu 56.8+ 11.6 63.8+ 14.3 56.84+ 9.2 50.3+ 5.8
Gln 820.0+120.7 652.3%+107.1 712.5+113.6 693.3+ 63.5
Gly 289.5+ 49.4 289.5+ 56.0 274.8+ 48.3 296.0+ 52.9
Ala 410.5%= 22.0 539.8+ 42.2 464.8+ 31.3 451.5+ 28.2
Cit 36.5+ 4.5 35.8+ 3.1 34.8+ 3.8 37.0+ 3.5
Val 227.0+ 18.1 235.0%x 35.7 212.3%+ 25.9 239.5+ 28.3
Cys 61.5+ 8.4 56.3%+ 10.1 59.3+ 8.2 59.3+ 8.2
Met 28.8+ 2.4 27.8+= 4.2 22.5x 2.3 23.5+ 0
Ile 66.8+ 5.4 74.3+ 16.7 62.3+ 11.2 78.5+ 1
Leu 124.3+ 12.0 128.8+ 29.0 104.0+ 19.0 129.3+ 15.3
Tyr 68.3 6.6 73.0+ 10.9 62.5+ 7.8 72.0+ 5.7
Phe 58.8+ 2.9 60.8+ 5.0 56.8+ 3.7 70.8+ 5.7
Orn 99.0+ 6.5 95.8+ 11.0 92.3+ 8.1 98.3+ 5.8
Trp 52.8+ 4.1 47.3+ 5.8 43.3+ 4.4 49.8+ 4.9
Lys 221.5+ 20.2 228.8+ 34.9 211.8+ 24.8 223.5+ 17.3
His 92.0+ 12.3 96.8+ 7.3 85.5+ 9.2 90.5+ 7.3
Arg 128.3+ 8.7 136.0+ 5.9 136.8+ 7.7 160.5+ 14.2
Asn 70.8+ 7.0 85.3+ 10.9 75.8t 8.9 88.0%x 10.6
Pro 166.8+ 16.7 203.0+ 27.2 192.5+ 18.5 192.8+ 13.9
BCAA 418.0+ 34.6 438.0+ 80.8 378.5+ 55.8 447.3+ 51.5
AAA 127.0+ 7.3 133.8+ 15.7 119.3+ 10.5 142.8+ 10.8
FR 3.3 0.1 3.2+ 0.3 3.1+ 0.2 3.1 0.2

Table 8. Time course of changes in plasma amino acid concentration after APD intake

in patients with liver cirrhosis
(mean=+SEM, nmol/ml)

Before 60 min 120 min 240 min

Tau 66.9t 5.8 67.7+ 4.9 58.0x 4.1 54.9t 4.4
Asp 6.1+ 0.8 4.6t 0.8 4.1 1.1 4.3+ 1.2
Thr 166.4+ 16.0 178.4x 16.7 157.7% 16.1 150.7+ 14.3
Ser 148.0+ 11.8 157.1+ 11.7 141.1+ 13.1 140.4+ 11.6
Glu 76.1+ 13.3 88.9+ 14.3 70.0%+ 11.8 65.3% 10.6
Gln 598.3+ 51.0 475.4+ 36.9 500.0+ 44.3 521.4% 39.5
Gly 253.6+ 25.6 257.0x 24.7 310.0+ 67.4 252.6+ 26.9
Ala 391.7+ 29.4 471.0+ 25.0 440.1%+ 22.1 407.9% 25.5
Cit 45.1+ 5.3 43.9+ 4.2 41.1+ 3.8 43.0+ 3.9
Val 221.9+ 14.2 241.4% 11.1 207.4+ 11.4 208.3% 15.7
Cys 46.7 7.0 43.6+ 10.6 52.1% 5.4 45.3+ 7.4
Met 47.3+ 5.2 49.9+ 5.0 42.4+ 4.5 39.6+ 3.9
Ile 66.0+ 4.9 77.9%+ 3.8 59.1+ 3.9 63.4t 4.9
Leu 114.1+ 8.6 128.7+ 6.4 95.1= 6.3 100.4+ 8.9
Tyr 140.7+ 16.2 150.1% 16.5 138.3+ 14.0 141.0+ 13.4

(Continued on page 110)
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Phe 90.1x 8.6 96.6+ 8.5 86.9t 6.5 90.1+ 6.1
Orn 91.0%+ 10.3 96.4+ 12.0 89.4+ 9.9 89.6xt 9.5
Trp 86.4%+ 11.6 78.0x 4.7 70.6t 3.1 71.6x 4.6
Lys 192.9+ 18.2 211.1+ 15.3 186.0+ 12.6 184.9+ 12.9
His 90.0t 6.6 93.9% 6.5 86.6+ 6.7 87.7t 6.5
Arg 120.4x= 7.7 129.7+ 8.0 116.6+ 8.2 120.4+ 7.6
Asn 70.9t 4.4 81.1+ 5.1 72.6t 5.0 78.4+ 6.6
Pro 199.2+ 16.9 257.6t 19.7 236.9+ 18.5 237.6+ 18.5
BCAA 402.0+ 27.4 448.0+ 19.7 361.7+ 20.4 372.1+ 29.1
AAA 230.9+ 24.3 264.7+ 24.4 225.1% 20.0 231.1+ 19.2
FR 1.9+ 0.2 2.0+ 0.2 1.7+ 0.2 1.7+ 0.2

Table 9. Time course of changes in plasma amino acid concentration after SPD intake
in patients with liver cirrhosis
(mean+SEM, nmol/ml)

Before 60 min 120 min 240 min
Tau 61.2+ 2.9 54.7+ 4.8 55.0+ 2.8 54.0+ 3.2
Asp 4.3+ 0.5 4.9+ 1.1 4.6 1.3 3.3+ 0.9
Thr 158.7+ 13.7 188.6+ 26.9 149.3+ 12.9 146.3x 12.4
Ser 145.0x 11.5 154.6+ 13.7 120.0+ 16.7 138.1+ 10.8
Glu 65.8+ 9.4 63.7+ 8.3 62.1+ 10.0 63.9+ 12.5
Gln 754.2+ 67.7 588.9+ 26.9 600.4+ 69.0 636.4+ 67.1
Gly 263.2+ 16.2 277.7% 21.5 262.0x 23.4 449.7+172.9
Ala 354.7+ 21.0 488.7+ 26.1 435.6+ 25.8 413.1+ 27.7
Cit 4.0t 3.6 46.1+ 3.9 40.7+ 3.5 46.0+ 3.6
Val 210.0x 11.5 210.6+ 17.1 180.0+ 14.8 187.9+ 13.4
Cys 55.0+ 7.7 58.1+ 7.7 52.4+ 5.5 44.6+ 8.5
Met 42.0+ 2.5 43.1+ 3.1 34.5+ 3.0 33.7& 3.0
Ile 64.5+ 4.5 64.6+ 6.5 48.7t 5.0 59.6+ 5.8
Leu 112.7+ 8.3 109.6+ 11.7 78.9+ 8.2 92.0+ 8.4
Tyr 137.8%+ 15.8 146.1+ 15.0 127.9+ 12.7 132.3+ 10.6
Phe 81.8+ 6.1 91.3+ 6.5 77.1+ 5.2 83.7+ 3.2
Orn 96.8+ 9.6 98.1+ 11.0 87.7+ 7.9 92.7 6.5
Trp 68.0+ 3.8 5.7 4.1 65.1+ 3.2 65.3+ 2.5
Lys 186.7+ 12.8 191.0+ 19.9 165.2+ 14.8 164.9+ 11.6
His 84.5+ 5.7 92.4+ 5.5 84.9+ 4.9 88.0+ 5.0
Arg 118.5+ 8.2 130.1+ 10.1 114.9+ 8.5 121.6+ 7.5
Asp 76.3+ 4.2 87.6+ 5.3 74.1+ 3.3 85.7+ 5.3
Pro 189.8+ 23.0 217.3+ 20.8 218.0+ 23.7 210.0+ 22.8
BCAA 387.2+ 24.1 384.7+ 35.0 307.6+ 27.7 339.4% 26.6
AAA 219.7+£ 21.7 237.4+ 20.9 205.0x 17.5 216.0+ 13.5
FR 1.9 0.3 1.7 0.2 1.6 0.2 1.7+ 0.2
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Table 10. Effect of long-term (2 weeks) administration
of SPD on plasma amino acid concentration
in patients with decompensated liver cirrho-

. . e qe . SIS
pher?ylalzinlne, tryptophan, histidine, asparagine, (mean-+SEM, nmol/ml)
proline #3®4> L7 (Table 10), BCAA I infE A -
B AAA TebUNC A F 4 = LB R RS S Before 2 weeks after
Tau 53.8+ 3.8 91.8+ 20.8
T Asp 1.3+ 1.0 3.2+ 1.2
1000 Thr 148.8+ 15.2 155.2+ 18.1
_ Ser 183.2+ 18.5 181.6+ 14.7
3 Glu 28.4+ 4.7 51.0+ 14.2
g 8004 Gin 730.2+ 93.0 752.8%+ 75.5
o, Gly 273.8% 19.5 290.6+ 28.8
= Ala 328.8+ 28.2 304.6+ 37.7
g o0 Cit 49.6+ 6.7 52.84+ 5.5
< Val 142.8+ 16.5 148.4+ 14.9
= 4004 -+ Cys 56.8+ 7.3 50.8+ 13.3
g Met 62.4+ 3.7 56.6+ 4.4
S L Ile 47.8+ 4.4 50.4+ 5.3
g 2001 * Leu 75.8+ 8.0 85.0+ 6.2
§ Tyr 152.4+ 11.6 153.8+ 16.2
0 \ \ L L Phe 101.2+ 11.8 98.4+ 3.5
Before 60 120 240 Orn 89.8+ 12.8 97.6x 7.9
(min) Trp 62.6+ 18.8 42.4+ 5.5
Lys 137.0+ 10.6 142.6+ 13.8
Fig. 9. Effect of SPD (O—0Q) and APD (@—@®) on His 91.24 13.4 86.8+ 10.0
plasma GABA like activity in patients with Arg 117.2+ 12.5 119.8+ 13.1
liver cirrhosis. (mean+SD). *: p<0.05 Asn 94.0+ 9.9 81.8+ 7.2
Pro 212.3+ 38.5 184.7%+ 23.4
(nmol/ml) W (nmol/ml) AAAe.
300 300 +
200, . 200
100 100
0 —L | O 1 L
Before 2 weeks Before 2 weeks
(nmol/ml) o (nmol/ml)
methionine
150 | 15} .
@.
100 | 1.0t ¢
L ]
50 1 05
0 : : 0 :

Before 2 weeks

Before 2 weeks

Fig. 10. Effect of SPD on plasma BCAA, AAA and methionine concentrations and BCAA/AAA molar ratio
(Fischer’s ratio) in patients with liver cirrhosis. (mean=+=SD).
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