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ABSTRACT

The effects of different forms of nitrogen source on nutritional state and small intestinal
function were investigated in rats with short-bowel (Exp. 1) and injected with methotrexate
(MTX) (Exp.2). In Exp.1, 80% small intestine resected rats (SB group) and control
sham-operated rats (C group) were both fed ad Lbitum 109% (N X6.25) diets containing soy
protein isolate (SPI), soy protein peptide (SPP) or amino acid mixture (SAA) simulating soy
protein peptide for 13 days. As a result, body weight gain was greatest in SPP diet of both C
and SB groups. The post-operative recovery period of SB group was shorter for SPI and SPP
diets than SAA diet. Protein efficiency ratio (PER) tended to be better for SPP diet in SB
group especially at the beginning of the recovery period. This tendency was also observed for
mucosal weight, protein content and diamine oxidase (DAQO) activity of the small intestine.
From these results, it is concluded that in short-bowel rats when the small intestine is normal
or relatively in good condition, there is no difference of nutritional effect among intact protein,
peptides and amino acid mixture, but immediately after the operation, peptides seemed to be
more effective than protein or amino acid mixture. In Exp. 2, MTX (0.2 mg/kg/day) was
injected intraperitoneally for 14 days to rats receiving either 109 SPI, SPP, SAA or casein diet
(M group). For control (C) group, saline was injected. PER of M group was highest for SAA
diet, followed by SPP and SPI diets, whereas nitrogen balance was slightly higher for SPP diet
than for other dietary groups. Differences in body weight, small intestinal mucosal weight and
protein content were not observed between C and M groups. As a conclusion, in MTX injected
rats, peptide or amino acid seemed to be better utilized than the intact protein. However, in
the present experiment, since the intestinal damage caused by MTX seemed to be too light, in
order to confirm the suitability of peptides for enteral source of nitrogen in the gastrointestinal
disturbances, further studies are required employing other experimental designs or models.
Nutr. Sci. Soy Protein, Jpn. 11, 87-94, 1990.
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Changes in body weight (Exp. 1).

Mean body weight of C (control) and SB (short bowel)
groups, receiving SPI (soy protein isolate), SPP (soy
protein peptide) or SAA (amino acid) diet.
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Tablel. Food and protein efficiencies (Exp. 1)
Group(n) Food intake  Protein intake = Weight gain  Food efficiency PER!
(A) (B) (0)) C/A) C/B)
g g g
{days 1~7)
SPI-C2(6) 120.1+13.9 12.1£1.5 30.1£6.4 0.25%0.03 2.47+0.29
J ¥k b 2 8 4 ok ok b8 8 ¢ L 2 84
SPI-SB(®) 55.7£12.8 5.5+1.3 —3.7t5.6 —0.04=+0.09 —0.95+1.50
SPP-C(6) 131.9+ 3.6 13.0%£0.4 35.8+1.5 0.27+0.01 2.75+0.13
*kk *kk *kk *hk
SPP-SB(8) 61.9+10.1 6.2+£1.0 —-0.3L£5.2 —0.01+0.08 —0.13+0.86
# % % x FEE D # % ##x %
SAA-C(4) 98.8+13.2 9.4£1.3 33.4£8.9 0.33£0.05 3.53+0.50
ook Aol ok ok ok KoK f ok ok * ook ok Kbk ok ek
SAA-SB(8) 39.8% 8.6 3.8+0.8 —5.94+5.0 —0.19£0.22 —1.99+2.28
{days 8~14>
SPI-C(6) 138.8+21.7 13.7+2.1 23.7£9.6 0.160.05 1.67%+0.51
* * *ok Yok
SPI-SB(5) 105.5+ 9.7 10.5+1.0 8.3t4.6 0.08£0.04 0.77£0.38
SPP-C(6) 143.1+ 8.2 14.1%0.8 25.7+4.3 0.18%+0.02 1.82+0.21
* * *
SPP-SB(4) 118.9+15.1 11.7+£1.4 16.5£8.2 0.13+0.05 1.37£0.50
* *
SAA-CW 128.1+11.7 12.2+1.1 29.0£5.3 0.23+0.03 2.37+0.27
Kokokd % Kk Kk ok * % * Ko *
SAA-SB) 92.3+ 1.8 8.8%0.2 9.4+8.3 0.10+0.09 1.07+0.96

Results are given as mean=+SD. Results are significantly different from C ()p<0.05, **p<0.01, ***
p<0.001), SPI (#p<0.05, ## p<0.001) and SPP (*p<0.05, **p<0.01, ***p<0.001).

1 Protein efficiency ratio 2
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Table 2. Nitrogen balance (Exp. 1)

(mg/100 g BW /3 days)

Group(n) Intake N Urinary N Fecal N N balance

{days 4~6>

SPI-C(6) 479.7+61.2 224.6+21.0 43.3+ 8.8 211.7+47.6
* KKk * * ok

SPI-SB(9) 281.2%69.6 207.2+32.8 61.0x14.0 13.0146.2

SPP-C(6) 503.7x£20.6 239.3+24.1 39.0+13.1 225.4+35.8
*hk *kk

SPP-SB(8) 321.1+49.2 217.1£24.7 49.9+ 7.8 54.1£35.3
* *

SAA-C(4) 433.3+56.2 234.0%25.3 33.2* 8.8 166.1+38.1
Fode A K ok ok Jodef %k K # J ¥k

SAA-SB(® 211.8%52.2 157.3+37.8 42.8%+16.1 11.61+46.4

{days 11~13>

SPI-C(6) 416.5+55.3 194.0+23.3 49.3+£18.8 173.3%44.3

*

SPI-SB(5) 409.0+47 .4 205.1+16.6 78.7£23.5 125.1£19.8

SPP-C(6) 417.9+18.4 211.7+14.9 37.3x11.4 169.0+16.4
* * h ok

SPP-SB(4) 460.2+35.5 228.8%£16.1 82.7+ 9.5 148.7+23.8

*
SAA-C4) 384.5+30.5 220.1+38.0 29.0x 9.1 135.3+18.2
*
SAA-SB4) 383.9+30.4 198.1+39.6 65.81+24.7 120.0+47.3

Results are given as mean+SD. Results are significantly different from C (xp<0.05, **
p<0.01, ***p<0.01), SPI(#p<0.05), and SPP(*p<0.05, **p<0.01, ***p<0.001).

See Fig. 1 for abbreviations.
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Fig. 2. Small intestinal mucosal weight, protein content and diamine
oxidase activity (Exp. 1).
Results are given as mean=®SD. Results are significantly different from C (*
p<0.05, **p<0.01), SBI (@p<0.05 ® ®p<0.01), SPI Gp<0.05, #p<0.01,
##p <0.001) and SPP (*p<0.05, **p<0.01), See Fig. 1 for abbreviations.
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Fig. 4. Nitrogen balance (Exp. 2).

Results are given as mean+SD. Results are significant-
ly different from CAS (ep<0.05), SPI (#p<0.01) and
SPP (*p<0.05). See Fig. 3 for abbreviations.
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Results are given as mean®=SD. Results are significant-
ly different from C (kp<0.05, xxp<0.01, ***p<0.001),
CAS (#p<0.05) and SPP (*p<0.05). See Fig. 3 for

abbreviations.
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