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into the bloodstream, amino acids are
transported through the gut either as free
amino acids via specific transport mecha-
nisms or as peptides which are hydrolyzed
in the enterocyte. This second transport
system is more efficient and more rapid, so
that feeding free amino acids is nutritio-
nally and physiologically (high osmotic
pressure) less adequate than feeding pep-
tides or intact proteins.

When the hydrolysis of food proteins in
the gut is no longer adequately ensured, as
it is the case in severe malnutrition, pan-
creatic insufficiency, chronic diarrhoea, in-
testinal infection etc., feeding hydrolyzed
proteins is recommended. When the cases
are severe, the permeability of the intes-
tinal membranes towards large peptides or
protein fragments increases with a risk of
immunological reactions and of allergy to
food proteins.

Adequately hydrolyzed proteins can
therefore resolve the problems of the
amino acid absorption, of the osmotic
pressure, and of the allergenic response.

It is now possible to prepare on an in-
dustrial scale enzymatically hydrolyzed
proteins in quantities large enough to pro-
vide products for a large market. Such
products are foreseen to be utilized by at-
risk populations, i.e. premature or full-
term infants suffering from chronic diar-
rhoea. For the development of such prod-
ucts, a certain number of problems had to
be solved:
~ The effect of the Maillard reaction on

the nutritional value of milk-type prod-
ucts containing free amino acids, pep-
tides, and reducing sugars has to be con-
trolled. The risk is important as each
peptide linkage which is hydrolyzed libe-
rates an additional free amino group
susceptible to reaction with sugars.

— The hypoallergenicity has to be checked
for each production batch®.

- The exocrine pancreatic response has
not to be impaired. It is well known that
the synthesis and pancreatic secretion of
the proteolytic enzymes, trypsin and
chymotrypsin, are stimulated by food
proteins present in the duodenum via a
negative feedback regulation mecha-
nism.

Studies in rats fed diets containing either
whey proteins, intact or hydrolyzed by
trypsin, chymotrypsin or pancreatin, or a
free amino acid mixture of the same com-
position have shown that the stimulation
of the pancreas (i) increases with the di-
etary nitrogen level and (ii) is similar with
intact or enzymatically hydrolyzed pro-
teins and lower with the mixture of free
amino acids®'.

Feeding peptides does not therefore dis-
turb the exocrine pancreatic response.

9. Amino Acids and the
Detoxification Process

Our organism is equipped to detoxify
many kinds of molecules coming from our

food or from endogenous origins such as
free radicals. A certain number of amino
acids are involved in the detoxification
processes.

9.1. Detoxification of Xenobiotics

It is well known that glycine is involved
in the detoxification of aromatic com-
pounds which are excreted as hippuric
acid. Recently, it has been demonstrated
that hydroxymethylfurfural (HMF) pro-
duced in processed foods via the Maillard
rection was excreted as hydroxymethylfur-
furylic acid free and combined with
glycine. It was also shown that the propor-
tion of the glycoderivative increases with
the increased intake of glycine?.

Cysteine and reduced glutathione (a tri-
peptide formed by glutamic acid, cysteine,
and glycine) are able to bind xenobiotics to
detoxify them and accelerate their elimi-
nation via the kidney. This is the case for
terpenes (cafeol and cafestol) and for bro-
mobenzene®!,

9.2. Detoxification of Free Radicals

Free radicals (superoxide ion, hydroxyl
and peroxyl radicals) are generated in cells
submitted to stimulation by xenobiotics,
microorganisms, allergens, etc.) or to inju-
ries (such as reoxygenation after hypoxia).
Each cell is equipped to detoxify those free
radicals and among the mechanisms in-
volved, sulfur amino acids play an impor-
tant role. Reduced glutathione is able to
destroy peroxides via the glutathione-
peroxidase activity. Taurine, a catabolite
of cystine present to a high level in muscles,
is able to detoxify hypochlorite ions which
have been found to be produced by the
reaction of endogenously generated hydro-
gen peroxide and chloride ion,

The possibility of increasing the pool of
glutathione and of taurine by dietary
means may be envisaged to improve the
efficiency of the detoxification of free radi-
cals.

10. Proteins and Amino Acids in Infections

The resistance of the organism to infec-
tions depends on many factors and among
them dietary proteins and amino acids are
greatly involved.

10.1. Dietary Protein Levels

The dietary proteins level considerably
influences the immune status. In protein
malnutrition immune defence is drastically
affected which facilitates every type of in-
fection (bacteria, virus, parasites) and
slows down recovery.

When the infection is established, its
evolution can depend not only on the effi-
ciency of the immune system, but also on
the capacity of the host to feed the parasite
either from its endogenous reserves or
from food. This is the case of intestinal
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parasites and also of parasites circulating
in the blood as those of malaria.

Studies performed in rats infected with
Plasmodium berghei have shown that a
protein-rich diet increases the number of
circulating parasites while a protein-free
diet decreases the circulating parasites but
without completely eliminating them
(Table 11).

Table 11. The effect of dietary protein and amino acids
on the development of malaria in rats .

Casein Diet Relative
% in diet added amino acids Infection
0 0.1
42 1.0
8.5 1.7
17.0 7.5
42 Phe, Lys, His, Try 0.4
4.2 Thr, Met, Phe, Lys, Try 2.5
4.2 Thr, Ile 2.3
42 Thr, Val 2.1
42 Thr, Val, Ile 3.0
4.2 Thr, Val, Ile, Leu, Met 6.7

10.2. Effect of Specific Amino Acids

The malaria parasites circulating in the
blood stream develop from the nutrients
present in the blood. They have specific
requirements for essential amino acids.
They find them in the blood and their de-
velopment should be modified by changing
the amino acid blood profile.

Rat experiments have shown the impor-
tance of five amino acids, namely threo-
nine, valine, isoleucine, leucine, and me-
thionine on the severity of the infection.
This shows that parasites are in competi-
tion with the host for the supply of amino
acids and that the requirements of pa-
rasites have a pattern different from that of
the host™,

Similarly, arginine has been found to be
essential for the replication of the Herpes
Simplex (HSV) virus in tissue culture and
that in the presence of arginine lysine inhi-
bits the replication of the virus by a mecha-
nism of antagonism. In humans the intake
of free lysine at the dose of 1 g/day was able
to decrease both the severity of the symp-
toms and the healing time®. However,
those studies are contested by others that
did not find any effect.

11. Dietary Treatment of
Metabolic Diseases

A certain number of metabolic diseases
affect the metabolism of amino acids. The
genetic defect results from the absence of a
key enzyme essential for the normal me-
tabolism (phenylketonuria) of from the
absence of the transport system (cystin-
ury).

Some of those diseases can be treated
with an adequate protein diet.








