- Probiotics and Autism

by Mark A. Brudnak, PhD, ND

Abstract

The theory of casein and gluten-
derived exorphins and their
influence on autism via gut
disbiosis is well known. This theory
has given rise to a demand for foods
and supplements, which are both
casein- and gluten-free. However, as
more test resulis have been
reported on different products,
there has been an appearance of
often-spurious results. This has
heen especially irue of probiotic
supplements. Until now, the issues
surrounding such wide-ranging
results have not been addressed.
This report discusses the technical
issues involved in testing and
presents a concluding commentary
as to the relevance of such tests to
the autistic community.

Currently, thereis a demand in the

autism community for foods and
supplements, which are both casein
and gluten free (CGF). There is also
an increasing demand for probiotic
organiemse. Question has arisen
regarding the ability to produce
probiotic erganisms which can qualify
as CGF. The CGF issue presents
several technical issues, which have
remained un-addressed.

At present, the overwhelming
majority of probiotica are produced in
growth media, which at some point
contain at least one dairy product.
However, it is generally agreed that
through proper attention to growth
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conditions as well as proceseing
methods, the state of the art is such
that for all intents and purposes, the
final products can be considered milk
or cagein free. This is because during
normel growth and processing, the
bacteria consume the dairy
constituents of the growth media and
remiduals are separated during the
concentration/purification of the
probiotics, However, there are often
problems demonstrating this property
due to the inherent problems of
current assay methods.

There are geveral types of asgay
methods currently employed for the
detection of camein. The first is
precipitation and quantification by
“total protein” methods such as the
Ejeldahl procedure. The second ia by
an enzyme-linked immunosorbent
aseay {ELISA). The ELISA method
utilizes antibodies to detect the casein
as a target antigen with subsequent

. reporter systems (e.g., colorometric).

The former method evolved out of the
food processing industry as a way to
teat milk products for cesein. The
method relies on the fact that the vast
majority of protein present in milk is
capein and for that industry, the
method proved useful. Additionally,
the probioties are living organisms
producing a wide variety of proteina.
These too can contribute to a false-
positive signal from the reporter
system due to similarity to casein in
sequence.
happening when using o mAb is much
less than when a pAb is employed,
however, the atandard “kit” used fo
detect casein contain pAbs not mAbs.
It is worth emphasizing that different
bacteria produce different levela of
various proteins so there can he what
appear as gpurious resulta from
species to species and even strain to
strain. Because the probiotic
organisms contain thounsands of
different proteing at any given time,
the method is not appropriate for the
determination of casein in any given
culture. Similarly, the latter method
has several drawbacks, which are
discussed below.

The chance of this .

First, in the ELISA, it is moat
desirable tp use a monoclonal
antibody (mAb) ve. a polyclonal
antibedy (pAb} for reasomns of
ppecificity. With a mAb, the chances
of a false-positive are much less
because the mAb is much more
gpecifie for the desired target (in this
cage cagein) than the pAb is. The pAb
by its very definition, is apecific for |¥
several if not many different targets, |
The reason is that a pAb is not one
gingle antibody, but consists of many
different Abs and hence the “poly.” For
many purposes, & pAb is sufficient,
'The reasons for the use of a pAb over
a mAb range from time to cost. A pAb
can be produced much faster than a
mAb and at much less cost.

Those are just the first problems
associated with the ELISA assay.
While ELISA is a very good assay
technique, it is less than desirable for
assaying casein in probiotice. The
reason for thias, in addition o these |j
above, has to do with how the [
“reporter” portion of the ELISA (.
functions. While there are different [f
ways to perform the ELISA asesy, [
they all can be generalized as follows. - |I.
During the ELISA, when a target p¥
molecule binds to the Ab, a |§-.
subsequent enzymatic reaction [§"
{typically the enzyme is “linlced” to the |f
antihody) is used to “report” that the B
binding occurred. This enzymatic [[F
reaction, more often than not, involves
a peroxidase or phosphatase. Herein [
lies the problem, because probiotics §,
produce proxidases and phosphatases.
The problem is further confounded |-
because different bacteria produce

different levels of these enzymes. For - .

instance, Fitzsimmon and Berry i
(1994, pp 125-33) showed that
lactobacillus acidophilus (LA) produce
peroxidase. Not surprisingly, LA i
shows up as a positive using the
ELISA even when produced using tha _";‘
very same procedure for other straing {3
which show up as negatives. Further,
there are probably other enzymes
produced by the bacteria, which can
similarly trigger the reporter syatem £
resulting in a false positive.
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There is a third, though legms-
smmon method for detecting cagein,
'hich utilizes gel (typically, SDS.
olyacrylamide) chromatography.
ere, cellular extracts are placed in
1 electric field at one end of a gel

atrix. The matrix allows the smaller

‘oteing to move through first and the
rger proteins to migrate mors slowly
1d hence lag relative to the smaller
oteins. This differential mability in
e gel affords & separation of proteing
ud protein fragments, The main
oblem with this method is that it ig

of casein testing should be givan
broper consideratian.
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t only pogsibie, but probable, that e
0 very different proteins (based on |3 .

juence) can have the same mobility l
the gel. This limitation can be (I

sreome, but only to a degree, using
electric focusing gels. This proceas
0 has similar problems associated
b it.

nclusion 2
As a final note, it should be kept |5
mind that the reason for the i
“ern over the casein in the firat |
e 13 the fear of the production of
phins from the casein. This is
ortant because the probiotic - i
nisms that are being subjected to
casein analysis, themselves
AN enzymes capabla of breaking-
1 8uch exorphins. Varmanen et ai
), pp. 146-54) recently showed
probiotic organisms, currently [
zed as health supplements,

in analpgues of the Dipeptidyl |

dase IV enzyme (e.g., PepX®)
: is kmown to He able to digest
hins. Noteworthy is the fact that
igher the concentration of
otics a supplement might [
n, the higher the chances it will g
| a false positive for casein while
rrently producing extra-
arily large amounts of the
" analogues.
en as a whole, this information J{

to clarify geveral standing |

regarding both probiotic
mentation in autism, as well ag |
d test discrepancies. In Light §
1t advances in understanding
nderlying enzymoelogy of b
ic organisms, it is prudent to |3
sein testing in light of the |3
iological significance that; any
d presence might have.
, the current state of the art (&
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