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Summary. A series of alpha-alkyl-amino acids were tested for some biological
functions in the mouse (OF-1 Himberg) by adding them to the animal chow
(30 mg/kg/day) for a period of six weeks. No differences in fluid or food uptake
could be observed during the feeding period, as compared to a control group.
Histology of liver and kidney did not show any changes. Testing routine clinical
chemical parameters (serum substrates and enzymes) revealed the following
changes: Hex-Ala and But-Abu increased the serum glucose levels. But-Abu
dramatically lowered the triglycerides. Serum albumin was increased by Pent-
Ala, Me-Val, and But-Abu. LDH was inhibited by But-Abu.
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Introduction

Alpha-alkyl-amino acids are also known as 2-alkyl-AA, alpha-alpha-dialkyl-
alpha-amino acids or C alpha-alpha dialkylglycines.

They are present in naturally occurring and synthetic polypeptides [1].
Examples are the presence in mycotoxins [2] or in the antibiotic amicetin [3].
They are in use for peptide modelling and as tools for drug design [4]. Another
application of alpha-alkyl amino acids (AAAA) is the use for metabolic studies:
they are known not to be metabolized [5]. The knowledge on biological func-
tions is very poor. In order to find a biological role we tested a series of AAAA
in the mouse system.
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Material and methods

140 mice (OF-1 Himberg), female, white, 6 weeks of age, were used. They were divided into
14 groups to ten mice each. 13 groups received AAAA preparations and 1 group served as
control.

The AAAA were added to the animal chow (Altromin 1321ff). The dosage of administered
AAAA was 30 mg/kg body weight/day. The fluid and food intake and body weight was
recorded weekly. After a period of six weeks animals were sacrificed by diethylether treat-
ment. Blood was drawn and spun down to obtain sera. Sera were kept until examination at
— 30 centigrades.

Organs were taken at autopsy and kept frozen. Liver and kidney biopsies were taken for
histology.

Theg following serum parameters were estimated on a Greiner G400 autoanalyzer:
sodium, potassium, calcium, chloride, phosphate, cholesterol, triglycerides, glucose, blood
urea nitrogen, creatinine, uric acid, bilirubin, total protein, albumin, gamma GT, GOT,
GPT, LDH, alkaline phosphatase, amylase, creatine kinase.

Results

The animals did not differ in fluid and food uptake or in body weight.
Histological examinations of liver and kidney did not show any pathological
changes.
Values not given in table 1 did not show any statistical differences or
abnormalities in comparison to the control panel.

Discassion

The most prominent biological findings were the influences on glucose, tri-
glycerides and albumin metabolism. Butyl-amino butyric acid and hexyl-
aminobutyric acid but not its analogue pentyl-amino butyric acid increased
serum glucose levels. The mechanism of action remains unclear. As body weights,
food and fluid intake in the groups with elevated serum glucose levels were
statistically comparable, nutritional factors e.g. Mast, endocrine pancreatic func-
tion i.e. relative or absolute insulin deficiency, cannot be incriminated. Glu-
coneogenetic effects are the most probable hypothetic mechanism. The cited
compounds are considered as counterparts of the hypoglycemia inducing amino
acid hypoglycin which occurs in plants.

The second phenomenon, the decrease of serum triglycerides, cannot be
mechanistically explained as well. Butyl-amino butyric acid as well as pentyl
amino butyric acid showed the triglyceride lowering effect but this was not the
case for hexyl-amino butyric acid. Structural analogy to nicotinic acid, known
to reduce serum triglycerides does not exist. In contrast, clofibrate shows some
analogy to butyl- and pentyl-amino butyric acid. Clofibrate is chlorophenoxy-
isobutyric acid ester.

If the structural relationship to the clofibrate group is accepted, a related
action mechanism of hepatic lipoprotein release inhibition could be incrimi-
nated. Bezofibrate and fenofibrate as clofibrate analogues are known to inhibit
triglyceride synthesis, bezafibrate also increases LDL degradation, leading to
reduced serum triglyceride levels.
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The third main observation, the increase of serum albumin might be
explained by increasing the resistance against proteolytic cleavage, a mechanism
described for exo and endoproteases [6]. This mechanism could be responsible
only in the case that AAAA are incorporated into proteins. This was not tested.
For the related compound alpha-amino isobutyric acid, however, it is shown
that it is not being incorporated into proteins. An alternative mechanism of
action could be the inhibition of proteolytic enzymes directly. We have no
evidence yet for the inhibition of proteases but butyl aminobutyric acid inhibited
in our experiment an enzyme: serum lactate dehydrogenase.

Our first results are preliminary observations but with promising pharmaco-
logical aspects. The absent toxicity of AAAA along with the state of being non
metabolized makes AAAA a promising field for the development of anabolic
and antilipemic drugs.
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