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FOOD-INDUCED ANTISECRETORY PROTEINS

The present invention relates to the use of products having enzymatic

activity for the preparation of a food inducing the formation of antisecretory
proteins (ASP), and to the food so prepared.

Background of Invention

A heavy secretion of body fluids arises in a number of different situations.
A large intake of food before a physical excertion readily results in secretion of
body fluid into the intestine. The physical excertion as such results in a flux of
fluid in muscles and joints. This phenomenon gives rise to stiffness and reduced
performance. Irritation of the intestinal wall with different agents readily imparts
an uncomfortably soft consistency to the motior.

In Sweden there are more than 10,000 ostomy-operated persons. About
1000 are added each year. A none too insignificant part of these persons is
operated with small intestine ostomy (ileostomy). In cases where there is a
secretion exceeding one litre daily, problems often arise owing to an abundant
flux in the ostomy bag which requires frequent exchanges and emptying of the
bag. For each individual, this brings about significant inconveniences with
restrictions 1n social activities, working capacity, fluid deficiency and calorie and
mineral deficiency. Persons having these problems have had difficulties in getting

effective help.

During recent years important findings concerning the ability of the body

to regulate the net flux of fluid and electroiytes in the intestine have been made.

Various peptides having the capacity to enhance the resorption of fluid and

electrolytes across the intestinal wall have been found. The most important of

these hormone-like peptides are somatostatin and neuropeptide y (Krieger DT and
Martin JB, N. Engl. J. Med. 304:876-885, 1981; Miller J., Regulatory peptides 4

(Suppl.): 203-208, 1985) as well as the so-called antisecretory proteins (Lange S.
and Lonnroth 1., FEMS Microbiol. Letters 24: 165-168, 1984: Lange S. and

Lonnroth 1., Biochum. Biophys. Acta 883: 138-144, 1986). ASP reverses the

secretion and increases the resorption of fluid and electrolytes in the intestine.

State of the Art
It is known from SE 9000028-2 (publication No. 466331) that the formation

of an antisecretory factor (ASF) or antisecretory protein can be stimulated in
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animals by feeding the animals with a feed to which amino acids and/or sugars
and/or amides in certain amounts have been added. Due to the formation of this
antisecretory factor one can reduce diarrhoea of different causes in animals. By
estimating the content of ASP by a method described in said patent, the amounts
of amino acids and sugars can be adjusted so that an effective amount of ASP is

formed at a cost which is commercially interesting.

It is also known from e.g. Khin-Maung-U and William Greenough III (/.
Pediatrics 118, 72-85 (1991) that rice meal and wheat meal as well as decoctions
thereof can be used for rehydratisation of diarrhoea. Salts are often added in
order to compensate for the loss of these substances. The purpose of these

preparations 1s cnly to compensate for the fluid loss already set in.

Brief description of the Invention
The object of the invention is to provide a food aileviating or remedying the
troubles and phenomena associated with the undesired secretion of body fluids
described above. The object of the invention is attained by using products having

enzymatic activity to provide a food which, when consumed, induces the formation

of antisecretory proteins.

Detailed description of the Invention
During the continued work of studying the formation of ASP, it has
surprisingly been found that the formation of ASP is stimulated not only by the
addition of amino acids and sugars but also by foods to which enzynies have been
added which can hydrolyse the food’s content of carbohydrates and proteins at
such a rate that the amounts of sugars and amino acids known per se appear in
the intestinal canal. It has then surprisingly been found that the formation of

ASP can be controlled or governed by varying the amount and proportion of the
product having enzymatic activity. Owing to this, foods can be prepared having
a composition such that the content of ASP formed at repeated consumption can
be predicted with a reasonable degree of safety. This is particularly significant
since the dose response varies between different categories of individuals.

The discovery that malted cereals have the ability to provide effective

amounts of sugars and amino acids is particularly surprising. This opens the

possibility to prepare foods which are nourishing, palatable and have the ability
to stimulate the formation of ASP.

The term "food" as used herein is intended to comprise food for human
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consumption as well as feed for animal consumption. The food is preferably a

product in the form of bread, bisquits, pasta, grains and flakes, porridge and gruel
but can also be a food preparation containing meat and meat products, fat and fat

products or milk and milk products.

According to a preferred embodiment malted cereals are used in the
preparation of the ASP-inducing food.

The term "cereals” as used herein is intended to comprise the usual kinds
of cereals or grain such as wheat, barley, rye, oats, rice, corn, millet, durra and
sorghum.

"Malted cereals” are healthy and fresh grain that has been subjected to
malting. The maiting means that the grain kernels are steeped and thereafter are
allowed to germinate at a carefully controlled water content and temperature
until its sprout germs have developed. The germination time is adjusted to the
respective iot anc varialy. The germinated kernels are dried and desprouted. The
drying can be driven so that the enzyme activity is changed to a more or less
cxtent. The product then obtained is malt. The nutritive substances of the kernei
has then, to a restricted extent, been hydrolysed and the enzymes of the sprout
have been activated. This partial hydrolysis also facilitates the attack of the
endogenous enzymes of the digestive system on the nutritive substances. It is
obvious that a certain precooking or heat treatment also can increase the
hydrolysis rate.

When preparing food products the malted cereals can be added in admix-
ture with non-malted cereals in such proportions that ASP in induced when the
food thus prepared is consumed.

It has been shown in tests that cereal products which also normally make
up a considerable part of the daily food intake can be supplemented with enzymes
or preferably malt products to obtain a food which, when consumed, provides the
desired ASP induction.

The amounts and proportions of the malted and non-malted, if any, cereals

required to provide the intended effect can easily be established by the skilled

man by routine tests where the response to the induction of the food is measured
according to the method stated in SE 9000028-2. Briefly, the method involves

measuring a standardized secretion response in the small intestine of the rat.

It has been shown that the ASP level required in order to obtain the
intended effect is at least 0.5 units per ml of blood.

[t is obvious that foods prepared according to the invention can be varied
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in a great number of ways and be given different embodiments. Owing to this diet
monotony can be avoided. The need of stimulation of different individuals to reach
an effective ASP concentration can be met by measuri.ng the response of food

intake as stated. Through the invention one can also compensate for varying

activity of enzyme preparations as well as for differences in enzymatic activity
between malted cereals. |

Further, it is obvious that the food can be formulated in a number of
different ways in order also to meet; the requirements of palatability and varia-
tion. Foods prepared on the basis of malted cereals can be prepared in the form
of breakfast flakes, bread, rolls and pasta products, using known technique. When
preparing products requiring moistening with water, e.g. when making bread, the
recipes have to be changed based upon tha baker's known experiences. It is also
obvious that the products can be formulated as a powder, intended to be stirred
into water or lemonade or another fluid and cocnsumed as & beverage.

As examples of meat products, in which the malted cereals can be con-
tained, mention can be made of meat pudding containing groats or sausage
pudding where the groats are added as malted product. The decisive thing is of
cause that the food is formulated so that the desired stimulation of the formation
of ASP is achieved.

The value of being able to prepare foods inducing ASP at a predetermined
level is evident from the fact that there are many situations where a decreased
secretion is desired, such as extreme body excertion. Thus, it is well known that
athlets get problem with soft motion when pressing themselves to the extreme,
simultanouously with intake of large food and liquid volumes in order to provide

the body with energy-rich carbohydrates. Firemen and soldiers have similar

problems and they also get soft motion owing to the stress situations they are

subj'ected to. A special problem arises when driving fast airplanes; the pilots
must, owing to the high G forces, wear a napkin which can be avoided if the
motion is made more solid by a new diet. Foods prepared in accordance with the

present invention have a great potential value in such situations.

The invention is further illustrated by means of the following non-limiting
specific examples. '

Example 1

Experiments with malted cereals to persons used for experimental purnoses

A number of persons used for experimental purposes were allowed to try
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different breakfast meals consisting of different cereal products. Blood samples
were taken before and after the trial period: from these blood samples antisecre-
tory proteins (ASP) were isolated by means of affinity chromatography according
to the method described in SE 9000028-2. The content of ASP in the samples was
measured in a bioassay in rat according to a method previously described (Lange
S., FEMS Microbiol. Letters 15: 239-242, 1982). Briefly, the method amounts to
operating a ligated loop in the middle of the small intestine of the rat, the ASP
sample is injected intravenously shortly before injecting cholera toxine, 3 ug, in
the intestinal loop. After 5§ hours the animal is sacrificed and the weight as well
as the length of the freely dissected intestinal luop are measured:; the response
(mg fluid per cm intestine) of animals having received ASP sample is compared
with that of control animals having received buffert only:.

The diet given was:

1) bread baked with wheat-flour in mixture with 50% of "Frisk-plus" piglet
feed (Goransson L. et al., J. Vet. Med., B, 40: 478-484, 1993);

2) bread baked with wheat-flour in mixture with 30% of ordinary barley-flour:
3) same as 2) but with malted barley-flour;

4) flakes comprising malted oats.

The results of the experiments are stated in the table below wherein the
initials of the persons subjected to the experiment are stated as well as the
activity in units of ASP per ml (1 unit = the amount of ASP providing 50%
inhibition of the cholera toxine response). The net amcunt of cereals added (not

wheat-flour or other cereais taken by the persons subjected to the experiment

after the meal comprising test cereals) is stated within brackets.

Day Diet, days Activity of ASP i blood, units/ml
EE SL
-135 - 0,0 0,0
-150 "Frisk+" bread, 8 d 1,4 (15 g 0,9 (26 g)
-02 - 0,0 0,0
31  barley bread ctr, 10 d 0,0 (29 g) 0,0 (50 g)
0 — 0,0 0,1
8 - malted barley bread, 7 d 1,0 (25 g) 0,5 (50 g)
21 -~ 0,0 0,4




10

15

2()

29

30

CA 02272909 1999-05-20

WO 98/21978 | PCT/SE97/01918

.
Day Diet, days Activity of ASP i blood, units/ml
EE SL
28 malted oat flakes, 13 d _ 1,3 (25+25 g) 0,6 (60 g)
37 —~ 0,6 1.1
02 ~ 0,4 0,0
Ed IJ IL
0 - 0,0 0,0 0,1
12 malted oat flakes, 10d 1,0 (25+25 g) 0,7 (25+25 g) 1,0(25+25 g
19 —~ 0,5 - 0,8

Normally, ASP does not seemn to appear in human blood. After intake of
bread baked rn "Frisk+" piglet feed, ASP was induced in the blood of EE and SL.
These twvu persons then ate bread baked on ordinary bariey-flour and malted
barley-tlour, respectively. The ordinary barley bread did not induce ASP. How-
ever, the malted barley bread induced ASP. Twelve days after EE and SL had
stopped eating the bread, the ASP value had decreased to 0.0 in EE and 0.4 in
SL. The same rersons then ate malted oat flakes added to soured milk. Also in
this case ASP was induced. Similar to the preceding experiment, the ASP value
of BE increased to a high level during the trial period and then rapidly decreased
whereas SL got the highest ASP value one week after the trial period. The experi-
ment with malted oat flakes was repeated with three further persons. They all got

nigh ASP values during the trial period; a certain increase was registered also
the week after they had stopped eating the test flakes.

Example 2

Experiments with pig feed to which enzymes have been added

Experiments on pigs that just had been weaned were carried out in a way
similar to what has previously been described by Géransson et al. (1993). A
conventional piglet feed with no addition av antibiotics. closely similar to
‘Lantménnens Véaxfor”, and the same feed digested with enzymes added (a
mixture of a- and f-amylase) were given to 2 x 5 litters beginning three days
before the weaning day. Blood samples were taken at the day of weaning (day 0)
as well as six days after weaning (day 6). The result showed that no detectable

amounts of ASP could be found in the blood of the control group whereas the test
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group had a level of 0.9 units/ml already at day O which level then increased to
1.5 units/ml (n = 10 per group).

Example 3
During the experimental work it has been shown that rats have responses
to antisecretorily inducing agents similar to that of humans. Consequently, for

the skilled man it is simpler to carry out controlled experiments on rats than on

humans. The method of measuring the induction of antisecretory effect in rat is
described in SE 9000028-2.

In a traditional laboratory test, part of the rat feed was replaced by test
material. The rats were fed before the experiment with control and test diets for
seven days. On the eight day swelling was induced (secretion out) in the intestine
by injection of 3.5 micrograms of cholera toxine. The weight of the swollen

Intestine was determincd and its weight in relation to the intestine weight of the

control group is a measure of the degree of antisecretory effect or inhibition of
secretion.

In one experimental run the following intestine weights and inhibition
degrees were registered:

Diet Number of animals Intestine weight, % inhibition
mg/cm
Control feed 3 453 + 3 —

80% control feed
and 20% steam

treated oat grains 3 443 * 16 2 (not signif.)
80% control feed
and 20% malted wheat 3 82 + 5 82 (signif.)

As is evident from the results above, a most significant inhibition of the
secretlon was achieved in the group of rats that received 20% of the feed as

malted wheat or, expressed in another way, a significant degree of antisecretory
effect was achieved.
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CLAIMS

1. Use of products having enzymatic activity for the preparation of foodstuff
inducing, when consumed, antisecretory proteins (ASP) regulating the flux of fluid
and electrolytes in the intestine so that 1 ml of blood will contain at least 0.5 units
of ASP.

2. The use according to claim 1, characterized in that the products having

enzymatic activity are malted cereals.

3.  The use according to claim 2, characterized in that the malted cereals are

barley, wheat, rye or oats.

4.  The use according to claim 2, characterized in that the malted cereals are

rice, corn or sorghum.

D. The use according to any of claims 2-4, characterized in that the malted

cereals are in admixture with non-malted ones.

6.  The use according to claim 1, characterized in that the foodstuff prepared

1s breakfast flakes, bread, rolls or pasta products.
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