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velop edema but the older children did although the deprivation of
proteins in the diet as judged by careful history of feeding was more
or less of the same degree.

If both proteins and calories are diminished below the quantity
‘required, the amount of tissue proteins lost is considerable. Increased
‘excretion of amino acids, total nitrogen, amino - nitrogen and ammo-
nia nitrogen may be a reflection of this altered protein metabolism.
'Increased elimination of amino acids may also cause disturbances in
-other organs, notably in the liver. In a previous report we showed
‘that fatty degeneration of the liver was not infrequent and was some-
times followed by fibrosis. In the present series of our cases, the
enlargement of the liver was a common finding. It is possible that
-altered amino acid metabolism may be responsible for these changes
in the liver.

As in our cases, Colles also found a high level of keto acids in
blood in kwashiorkor and demonstrated that the limiting amino acid
may be methionine since the keto acid level tends to return to nor-
.mal when methionine is added to the diet. The role of keto acids in
malnutrition is not clearly understood. Keto acids appear to be the
end product of deamination. A most important process in the meta-
bolism of all amino acids is the removal of the amino group and its
replacement by oxygen with the formation of keto acids. For example,
glutamic acid on oxidative deamination yields alpha - ketoglutaric
acid and alpha - ketoglutaric acid is one of the intermediaries be-
tween citric acid and oxalo - acetic acid in the Kreb’s cycle. Further,
in the breakdown of glucose a key stage is the formation of pyruvic
‘acid. Pyruvic acid can enter Kreb’s cycle by two pathways - by de-
carboxilation or forming oxalo - acetic acid. In a previous report we
discussed this problem in some detail.

The alpha lipo - protein level was found to be low in our cases :
‘Magioni also found that the alpha lipo - protein level in malnourished
- children was low. Angelopoulos and Beschranka reported normal
values of lipo proteins and stated that up to the sixth month, both

alpha and beta lipo - protein values are high and they assume adult
values after this age. Salk and Wolf showed that alpha lipo - proteins
were greatly reduced in cirrhosis of the liver and the level of beta
lipo - proteins was raised. Alpha . lipo - protein is a known compo-
nent of alpha . globulin, alpha. lipo protein of alpha- globulin and beta
-Hpo -'proteins of the beta globulin. It is known that syntheses.of
“these components .take place in the liver and any pathological lesion
-:0f the liver:may ‘cause an altered level of lipo - proteins and plasma
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proteins in general. Further, any change in the globulin fraction may
bring about a change in the lipo - protein level. However, the exact
mechanism is not fully understood. Our biochemical studies once again
indicate that malnutrition causes profound disturbance in cell meta-
bolism. Only during the last 15 years have biochemists studied cell
metabolism. Those of us who qualified in an earlier period find it
both fascinating and intricate.
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