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ABSTRACT

Wistar rats weighing about 250 g were jejunectomized between 15 cm below the pylorus
and 30 cm above the ileocecal valve, and a SPI peptide (Hinute PM)-based diet for convales-
cence was supplemented with both branched chain amino acids and glutamine. The effect of
the supplementation became conspicuous in body weight gain from a week after the jejunal
resection. On the 10th day, the rats given the supplemental diets with and without these amino
acids were sacrificed by drawing blood to excise small intestine. Then, the activity levels of
brush border enzymes and Na*-dependent amino acid or sugar uptake capacity were investigat-
ed with five segments of the small intestine. Although there was no significant difference in
enzyme activity between the jejunectomized rats with or without amino acid supplementation
and the sham-operated ones, the active transport capacities for leucine and glucose tended to
be somewhat higher in the vicinity of suture in the former than in the latter. It was assumed
from the results of amino acid analysis that the supplementation of postoperative food with
“emergency ” amino acids would be effective in convalescence without risk of causing amino
acid imbalance. Nutr. Sci. Soy Protein, Jpn. 13, 27-33, 1992.
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Table 1. Growth indexes of small intestine resected rats

Sham —AA +AA

Body weight gain, g/day 6.740.4¢° 4.040.5° 5.6+0.5%
Food intake, g/100 ¢ BW 7.4+0.4¢ 5.940.4° 6.7£0.29
Protein efficiency ratio 1.73+0.04¢ 1.3140.09° 1.40£0.10°
Tissue weight, g/100 g BW

Liver 2.87+0.062 2.96+0.182 2.81+0.10¢°

Kidney 0.36+0.01¢ 0.35+£0.01° 0.34+0.01¢

Spleen 0.23%0.02¢ 0.21+0.01¢ 0.194+0.027

The means*SE (n=4) not sharing a common superscript in the same rank significantly

differ at a,<0.05.

Table 2. Blood properties in rats with small intestinal resection

Blood level, g/dL

Sham —AA +AA
Total protein 5.561+0.09¢ 4.80+0.03° 5.25%0.229°
Albumin 3.00+0.06° 2.5840.09¢ 2.88+0.18
Globulin 2.56+0.12¢ 2.22+0.08 2.38+0.13
Hemoglobin 14.840.1¢ 14.4£0.4 16.0£0.7
Urea, X107? 13.0+0.84 15.5+1.2¢ 16.8+1.2¢
Triacylglycerol, X102 92.4x2.3% 108.1+6.9¢ 88.4+5.2°
Total cholesterol, x107* 76.7+5.1¢ 73.7+7.4¢ 77.0+3.0¢

The means+SE (n=4) not sharing a common superscript in the same rank significantly

differ at a, <0.05.
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Fig. 1.

Postoperative changes in body weight gain in rats with and without

jejunal resection. The animals were fed on their corresponding diets
from the postoperative 2nd day. Changes in body weight gain were
expressed as increase after the beginning of refeeding. The height
and bar of each column represent the mean+SE for 4 animals; *,
significantly different at p<0.05.
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Fig. 2. Activity levels of brush border enzymes in small intestine of rats

with and without jejunal resection. The excised small intestine was
divided into 5 segments as described in the text. The activities of
sucrase, y-glutamyltransferase, leucine aminopeptidase and alkaline

phosphatase were determined in the usual manners, respectively, and

expressed as arbitrary unit per mg DNA under the routine assay

conditions. Values are the means+SE for 4 animals.
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Active transport for leucine

Fig. 3.
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Active transport capacity for leucine measured
with isolated epithelial cells from small intesti-
nal mucosa. The epithelial cells were prepared
by the hyaluronidase treatment from the
scraped mucosa of each segment, and
examined for their [*H] leucine uptake for 1
min at 37°C according to the flash filtration
method. The active transport capacity was
defined as difference in the absence and pres-
ence of 0.2M NaCl.
mean+SE (n=4).
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Active transport capacity for glucose measured
with isolated epithelial cells from small intesti-
The epithelial cells used in this
experiment were the same as done in Fig. 3.

nal mucosa.

The assay procedure was also same in many
respects except for the use of [C] glucose
instead of [*H]

means*=SE (n=4).

leucine.  Values are the
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Serum concentrations of free amino acids in rats given peptide-based

diets with and without amino acid supplementation. The rats were

the same as used in Figs2~4. The plasma was separated from the

red blood cells by centrifugation, deproteinized by using sul-

fosalicylic acid, and subjected to automated amino acid analysis.
Values are the means=SE (n=4).
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