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THE BIOCHEMICAL REACTIONS OF VIBRIOS

BY B0RGE HEIBERG
State Serum Institute, Copenhagen

IN a recent paper Gardner and Venkatraman (1935) discuss the problem of
the grouping of vibrios.

A more extensive investigation into the same subject was published by
Heiberg (1935) at about the same time. A comparison of these two papers is,
therefore, not without interest, particularly as forty-five strains of well-known
origin were examined by Gardner and Venkatraman as well as by Heiberg.
In a previous paper Heiberg (1934) has shown that biochemical reactions,
provided certain sugars were employed, could quite well be used for grouping
vibrios. Gardner and Venkatraman write, however: "The general experience
of bacteriologists is strongly against the possibility of an accurate biochemical
classification of the group (Nobechi, 1923). Heiberg's (1934) claims in that
direction have been denied by Doorenbos (1934), and have found little support
in our limited study of the question."

In reply to this statement it may be affirmed that Doorenbos does not
deny the utility of biochemical reactions when examining vibrios in general,
for this point is not discussed in his paper. He confirms Heiberg's observation
that it is not possible to distinguish between most of the El Tor strains and the
true cholera strains by means of biochemical reactions, but he gives prominence
to the fact that biochemical reactions may be of great value in the examination
of strains which are inagglutinable with cholera serum at the time of isolation,
whilst Heiberg also points out the practical value of these reactions. To reject
the utility of this method because it cannot be used to distinguish between
the El Tor vibrios and the true cholera vibrios is not justifiable.

It is not surprising that Gardner and Venkatraman have found little
support for Heiberg's claims, since no investigations on grouping based on
Heiberg's scheme are to be found in the published paper. The main grouping
of vibrios by Gardner and Venkatraman is based on biochemical reactions in
such a way that the non-fermenting vibrios form a separate group, while all other
vibrios are collected together under their " cholera group ". For the biochemical
reactions, Gardner and Venkatraman used acid formation in media con-
taining glucose, mannite, maltose, dulcite and saccharose, notwithstanding
that Heiberg's investigations showed that of these sugars saccharose is the
only one of definite importance. The two other sugars pointed out by Heiberg
to be of some importance, mannose and arabinose, are not included in their
investigation.
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By using mannose, saccharose, and arabinose for biochemical reactions it is
possible to distinguish six different types of fermentation in vibrios (see
Table I).

Table I. A grouping of vibrios according to fermentation types
Type Mannose Saccharose Arabinose

I
II
I I I
IV
V
VI

Note. + indicates

+
0
_l_
0
4-
0

acid formation

+

+
0
0

and no gas; 0

0
0

+
0
0

indicates no acid formation.

The distribution into these six types of 384 strains of vibrios collected at
random is given in Table II.

Table II. Distribution of 384 strains into the six types of fermentation
Type " I II III IV V VI
Number of strains 287 75 12 3 2 5

Fermentation type I includes, with one exception, all the strains in the
serological group I of Gardner and Venkatraman. The only exception is the
strain vibrio Dunbar which has a little of this antigen. All the strains fermenting
according to type II-VI, except V, Dunbar, differ from the true cholera
vibrios both serologically—that is, in not belonging to serological group I of
Gardner and Venkatraman (the true cholera vibrios)—and biochemically. On
the basis of this observation it is permitted to conclude that any vibrio not fer-
menting according to type I has no (or hardly any) O-antigen common to the true
classical cholera vibrios (Gardner and Venkatraman O-group I).

As already mentioned, forty-five strains identical with those found in
Gardner and Venkatraman's collection were also examined by Heiberg. There-
fore it is quite simple to investigate the biochemical grouping of these strains
in relation to the occurrence of 0 factor I.

Table III shows the scheme of Gardner and Venkatraman, and in addition
the fermentation types and serological behaviour according to Heiberg.

In these forty-five strains Gardner and Venkatraman found three bio-
chemically atypical and two non-fermenting strains. All these five strains are
not in the serological groups of Gardner and Venkatraman and have therefore
no O-antigen common to the classical cholera vibrios.

According to Heiberg's types of fermentation no less than twenty-four of
the forty-five strains may be excluded as having O-antigen common to the
classical cholera vibrios, namely two non-fermenting strains (Fermentation
type VI) and twenty-two strains fermenting like the types II-V. Only in the
remaining twenty-one strains is it possible to find O-antigen I.

Vibrios have so few characteristic features that a method of examination
which enables the exclusion of a strain having O-antigen common to the
classical cholera vibrios should not be rejected.
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The three biochemical reactions have proved constant, a fact which
strengthens their value. Nobechi's (1923) negative results, in trying to find a
biochemical grouping of the vibrios, are easily explained; for he only examined
twenty-nine strains, out of which twenty-one were true cholera vibrios. On
the basis of such a small and homogeneous material the general condemnation
of a method of investigation is not justified.

SUMMARY

In reply to Gardner and Venkatraman's rejection of the use of biochemical
reactions in the grouping of vibrios according to Heiberg's method, it is shown
that in forty-five of the strains examined by Gardner and Venkatraman it is
possible to exclude twenty-four as being classical cholera vibrios by means
of fermentation reactions with certain sugars, i.e. mannose, saccharose and
arabinose. The author believes that it is not possible to deny the value of such
reactions in attempting to group vibrios. The constancy of the reactions is
emphasised.
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