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ABSTRACT

The effect of soy protein isolate (SPI) on amelioration of nutritional status was examined
in adult rats with portacaval shunt (PCS) using sham-operated rats as controls. Animals
were fed a diet containing 10, 20 or 40% protein for 2 weeks. Protein sources were SPI
and 1.5% methionine supplemented casein. Food intake and body weight gain of PCS rats
were lower than those of controls in 40% protein diet group. Liver weight was decreased
by PCS, but the decrease was not affected by dietary protein level and source. The plasma
BCAA/AAA ratio was significantly reduced by PCS, but there was no difference between
the rats fed SPI and casein diets. With an increase in dietary protein, the plasma and brain
methionine concentrations increased in PCS rats fed casein diet as compared with the control,

but not in rats fed SPI diets.

source in the nutritional treatment of

liver cirrhosis may be useful

These results suggest that the use of SPI as a protein

for improving

abnormal methionine metabolism. Nutr. Sci. Soy Protein, Jpn. 10, 106-112, 1989.

2SR i s 7 ¢  BEREOCRYE VALK,
SUEEET I B (RY v, mavY, A yRmALTY)
MEFL, BRI /B (7==A75=V, =
vV, VNIV, AFA=VRERTBEY, Z
DX 5T IV BEBERERCRELABERERY S
xBE, TIBAYE, BT vE=TIEYHEL
FFSEMELERT B, Lichi-T, BEBELHEBRCE
VT, REFORABBDOE LBRTFREYKELLER
T 5, YW AAETHHOMREAHE (T
SP) 1%, »#EAVvIREN, FroVvROPAFA =V
DI E B IFEREROMF T § V BORE Y
HETHHEIFCTE S,

T, SPLEEEROLARERSELTHVS

ZEoRAMRRET LD, PR TRERYS
Fv FMLIRABBV ALV EREIeERY S 2, &
FRRBOBE T ITET SPL ORIR &HRET L7,

X B A &

HER2008 O Wistar Rt » b & = — 7 VKB
TrHEL, £2vECI Mk TABRYE
(portacaval shunt : PCS) & L7z, BEBEHEFIRK O
T REIRDOFIME & MFEER DL %FT -7 F v b+ (sham)
PRBE LI, FHEBEERXY, RAHBEE L TSP
BBV A LA VEACTERLAL0, 205 5\ 1140
% (N x 6.25) /A HHEE (Table 1) RUOK%HH
Zh 2 2 BRMAE Lic, h¥A v I23, HABRBEY:

— 106 —



Table 1. Composition of experimental diets
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Fig. 1. Changes in food intake and body weight. Rats were subject-
ed to portacaval shunt (PCS, closed symbols) or sham opera-
tion (control, open symbols) and fed a 10, 20 or 40% soy pro-
tein isolate (SPI, circle) or casein (triangle) diet as described
in the method section. Reported values are mean for 4 to 6

rats per group.
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Fig. 2. Effect of SPI on food intake, body weight gain and food
efficiency in portacaval-shunted (PCS,\ZZZZZ) rats and sham-
operated (sham,[ ) controls fed 10, 20 or 40% diet. Re-

ported values are mean+SD with the numbers of animals

shown in Table 2. Results are significantly different from
sham (%p<0.05, ¥¥p<0.01) at each protein level or respec-
tive 20% diet group (Vp<J(. 05, VVp<90.0l1).
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Fig. 3. Effect of SPI on nitrogen balance in portacaval-shunted
(PCS, closed symbols) rats and sham-operated (sham, open
symbols) controls fed a 10, 20 or 40% SPI (circle) or casein
(triangle) diet. Reported values are mean for 4 to 6 rats per

group.

Table 2. The effect of portacaval shunt and dietary protein on liver weight, protein and

DNA
Group Liver weight Protein DNA Protein/DNA
g mg/g tissue mg/g tissue

109 SPI diet
Sham (6) 7.97+0.81#%*  124.2%+15.1 2.814+0.24¢# 44.4% 5.9
PCS (4) 5.11%0.78%* 125.0%10. 2 3.42+0.32%%# 36.6%+ 1.3%#
10% Casein diet
Sham (6) 9.79+1.19 135.7%16.1 3.32+0.33 41.1% 4.6
PCS (6) 6.9010. 68%* 132.0£10.0 2.93+0.31 45.5+ 5.6
209% SPI diet
Sham (6) 10.14£1.24 156.8+15.9 2.47%0.24 63.8% 7.8
PCS (6) 6.22+1.35%* 172.7£25. 4 2.81%0.29 63. 0+ 16.
209 Casein diet
Sham (6) 9.49+1.78 160.0£19.5 2.62+0. 29 61.7+10.1
PCS (5) 6.61+£1.00* 177.0%15. 4 2.98+0.17* 59.5% 5.1
40% SPI diet
Sham (5) 10.11£0. 79 183.8+18.3 2.23%0.29 84.3%£19.0
PCS (6) 6.05%0.88** 175.4+14.6 2.29%£0. 55 81.5+26.6
409 Casein diet
Sham (5) 9.14=%0. 68 192.9%19. 2 2.08%0.19 93.1+13.0
PCS (6) 6.87+0.72%* 184.6%19.3 2.42%+0.28* 77.5%14.2

The results are expressed as mean+SD with the numbers of animals shown in parentheses.
Results are significantly different from sham (*p<0.05, **p<0.01)or casein diet (*p<0. 05)
at each protein level.
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Table 3. The effect of portacaval shunt and dietary protein on plasma amino acid concentration

Group Val Ile Leu Tyr Phe Cys Met BCAA AAA BCAA/AAA
nmole/ ml

10% SPI diet
Sham(6) 126+ 55 64+17 101+£29 73418  46+12 23+ 7# 20+6##% 291+ 97 120427 2.47+0.73
PCS (40 92+ 36* 45+12  74£22 87421  63+24 17+ 5# 22-4%# 211+ 70 150+43% 1.41+0.21*¢
109 Casein diet
Sham(6) 145+ 47 66224  99+38 85+34 39+10 46*16 33+9 310108 124+41 2.50%0.39
PCS (6) 98% 17 48+10 7015 174+42 77%14 31%+ 9 57=+7** 315+ 39 251-£52%%(. 90+0. 26% *
20% SPI diet
Sham(6) 166+ 27 79£17 11422 78+21 46+10 39+ 8 317+ 350+ 64 124+ 7 2.9540.59
PCS (6) 116+ 36* 58+£16  89+24 115+30* 87+32* 2710 28+5## 263+ 74*202+ 1+ 1.3240.13*
20% Casein diet
Sham(6) 200+ 52 89+20 136+30 97+26 58%14 47412 41+7 425101 156+ 8 2.83%0.73
PCS (5) 97+ 57 54+ 8x* 80+14**120+25 77+15 33+ 8 41+7 231% 72*%196x 8 1.16%0.18*
40% SPI diet
Sham(5) 177+ 52 81:£22 136%40 6415 44+ 9 40+ 8 28+6 394+112 108+24 3.61%0.47
PCS (6) 156+ 23# 69+ 5 11512 91+ 9** 91421**35+ 7 27+1#+ 328+ 25 185429%*1. 790, 19**
4096 Casein diet
Sham(5) 253%111 101+38 161+57 88+30 5119 44£16 60+49 515204 138+46 3.67%0.65
PCS (6) 217+ 63 93+29 119461 141+49* 103£34* 5018 4691230%*430+121 244-+81* 1.83-+0.36**

The results are expressed as mean+SD with the numbers of animals shown in parentheses. Results are signi-
ficantly different from sham (+p<0.05, **p<0.01) or casein diet (#p<0. 05, ##p<0. 01) at each protein level.
Abbreviations: BCAA, branched-chain amino acid; AAA, aromatic amino acid.
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Table 4. The effect of portacaval shunt and dietary protein on brain amino acid concentration

Group Val Ile Leu Tyr Phe Cys Met BCAA AAA BCAA/AAA
nmole/ml

109% SPI diet

Sham(6) 101+6248+14 90+28 116+46 68+22 16+ 2 30+ 14 240100 168+ 69 1.48=0.40
PCS (4) 82+3559+30 73x14 132430 70+13 9% 0** 25+ 5% 214+ 61 202+ 40 1.70%0.28%
10% Casein diet

Sham(6) 81+7049+17 85+40 10047 58+24 14% 2 33+ 27 216114 158+ 69 1.35%0.21
PCS (6) 94+2143+18 7026 272+127*110+36* 15+ 9 48+ 17 206+ 39 382+150**0.61x0.25**
209% SPI diet

Sham(6) 12346698436 201+74##142+69 173490 44128 66+ 15%#422+170% 315+158# 1.41%0.34
PCS (6) 157+5368+10##173:48%#224+£57* 200£70% 40+14#%# 78+ 23 399+ 98#+#424+123 0.96%0.17*
209% Casein diet

Sham(6) 86+2756+20 80+12 86+23 58+38 21+ 4 35+ 5 222+ 40 144+ 52 1.65%0.44
PCS (5) 9744042410 85420 179+49**103+26 13+ 5* 55+ 18* 223+ 66 2824 73**0.79%0.07**
40% SPI diet

Sham(5) 120+3759+16 149+40 82419 101433 18+11 66+ 19 328+ 75 183+ 48 1.82%0.19
PCS (6) 155£45914£21* 210+45* 215+58**240£54**16+ 6 95+ 27##456+105* 455+ 96**1,00x0.09**
409 Casein diet

Sham(5) 140+£7082+24 170+£27 104%+29 112+26 15+ 8 78+ 28 392+140 278%+ 49 1.78%0.37
PCS (6) 128+3881+47 167+64 189+57* 176+76 21+11 423+133**376+144 364144 1.05%0.19**

The results are expressed as mean+SD with the numbers of animals shown in parentheses. Results are signi-
ficantly different from sham (*p<0.05, x*p<0.01) or casein diet (#p<0. 05, ##p<0.01) at each protein level.
Abbreviations: BCAA, branched-chain amino acid; AAA, aromatic amino acid.
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