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ABSTRACT

In the previous report (Ninomiya N et al, Soy Protein Research, Japan, 1, 75-80, 1998), Kunitz
soybean trypsin inhibitor (KSTI) intragastlically (ig) administered to mice was shown to
remain intact mostly in small intestine and inhibit intestinal trypsin activity, suggesting the
lowering of food protein digestibility. In the present study, the inhibitory effect of ig
administered KSTI on three intestinal proteases, trypsin, chymotrypsin, elastase was
mvestigated and compared with that of egg lysozyme, which induced immune response by 7.g
administration. Almost no trypsin activity was detected in the small intestine of the mice, when
KSTI was administered. Furthermore, both of chymotrypsin and elastase activities of the mice
administered KSTI were also much lower than those of mice given lysozyme or phosphate
buffered saline. These results suggested that KSTI inhibited trypsin and markedly reduced the
protease activity in the small intestine, and thereby remained intact in large quantity in the
small intestine. Furthermore, the effect of the amount of protein administered 7g on serum
antibody response and the protein remaining in the small intestine was also investigated using
egg lysozyme as a model antigen. The increase in the amount of protein administered did not
increase the amount of intact protein in the small intestine but that of fragments which retained
antigenic activity. Soy Protein Research, Japan 2, 70-75, 1999.
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1. Trypsin activity in the small intestine of mice after intragastric administration of lysozyme

(LY), Kunitz soybean trypsin inhibitor (KSTI), and PBS. The intestinal contents were
recovered from 6 sections (the order is from duodenum to ileum) 30 min after administration.
The trypsin activity was measured by using a-N-benzoyl-L-arginine p-nitroanilide (BAPA)

as a substrate.
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Chymotrypsin activity (AA405/min < 103)
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Fig. 2. Chymotrypsin activity in the small intestine of mice after intragastric administration of

Elastase activity (AA405/min x 103)

lysozyme (LY), Kunitz soybean trypsin inhibitor (KSTI), and PBS. The intestinal contents
were recovered from 6 sections (the order is from duodenum to ileum) 30 min after
administration. The chymotrypsin activity was measured by using « -N-benzoyl-L-tyrosine p-
nitroanilide (BTPA) as a substrate.
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Fig. 3. Elastase activity in the small intestine of mice after intragastric administration of lysozyme

(LY), Kunitz soybean trypsin inhibitor (KSTI), and PBS. The intestinal contents were
recovered from 6 sections (the order is from duodenum to ileum) 30 min after administration.
The elastase activity was measured by using «-N-succinyl-L-alanyl-L-alanyl-L-alanine p-
nitroanilide as a substrate.
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Fig. 4. Protease activity in the small intestine of mice after intragastric administration of lysozyme (LY), Kunitz
soybean trypsin inhibitor (KSTI), and PBS. The total activities of trypsin, chymotryosin, and elastase in the
small intestine (the sum of 6 sections in Figs 1-3) are shown for each mouse.
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Detection of lysozyme and its fragments in the
small intestine of mice after the intragastric
administration. After the oral administration of
lysozyme (5 and 20 mg/mouse), the intestinal
contents were recovered and separated by SDS-
PAGE, followed by blotting onto a PVDF
membrane.  The lysozyme and its antigenic
fragments were detected by immunostaining with
anti-lysozyme antibody. The arrowheads show
the position of the intact lysozyme.
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