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PRESIDENT'S PACE

Recent statistics show that in Mahoning County for the

last ten vears there has been an average vearly incidence of

138 cases of diphtheria—vith an average of 16 deaths per year
from this disease. This gives an average of 6.7 death per hun-
dred thousand per annum. ‘There are only nine other counties
in the state, there being eighty-eight in all, which suffered a
higher mortality rate from diphtheria. Therefore, we occupy
seventy-ninth place in such a listing of Ohio Counties! And
we like to think that we are a progressive, alert, up-to-date
medical centre, if you please. Methinks we had better get out
of this seventy-ninth position—with a 50 per cent. higher than
the average for the State.

We all know of, and appreciate, the good work which
has been done in Mahoning County to reduce the incidence
of diphtheria. It has met, however, with only partial success

and the fight nust be carried on.

Dr. £, H. Nagel and his Public Health Committee have
been working hard in an effort to properly organize the cam-
paign against this comumon public enemy. They recommend,
in brief, a continuance of the methods formerly used with par-
ticular emphasis upon the necessity of pre-school immunization.
An intensive effort to arouse interest and dissipate both ig-
norance and apathy will be made by this committee, in co-
operation with other organizations, April 20th to May I4th,
with the active co-operation of the newspapers and radio,
schools and churches, City Council and Parent-Teachers Asso-
ciation, Visiting Nurses Assoctation and Medical Society. This
campalign cannot fail,

DR. L. G. COL,
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How are we to reconcile the good
results reported by some en from
the use of the Gonococcus Bouillon
Filtrate, with the opinion of others
who say they are unable to tell
whether the filtrate has any value?
Why do some physicians believe that
the use of the hltrate causes more
posterior involvement or prolongs un-
duly the course of the disease? How
do we account for the fact that some
patients, treated mostly by injections
of the filtrate, still harbor gonococei
in their prostatic secretion after an
apparent cure has been established ?

Such contradictory results are not
to be wondered at if we keep in mind
some of the known facts regarding
toxins, antigens and antibodies on
the one hand and, on the other, the
complete lack of experimental infor-
mation regarding the mechanism of
immunity production in gonorrhea.
- The use of a toxin filtrate in the
treatment of gonorrhea may seem, at
‘ first, like a new departure in vaccin
therapy, but on closer analysis one
will probably come to the conclusion
that there is nothing new under the
sun. We had the Phylacogens back
in 1911-12; the Immunogens a few
vears ago.

1930
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SOME REMARKS ON THE GONOCOCCUS BOUILLON FILTRATE
By HENR| SCHMID, M. D.

Since toxins are antigenic in nature,
it might be well to have a clear con-
cept of what we understand by anti-
gens.

Antigens are of two kinds: com-
plete and incomplete. A complete
antigen induces antibody formation
and is capable of reacting svith the
corresponding immune antibody. An
incomplete antigen or haptene 1s only
capable of reacting specifically in vitro
and does nor cause antibodies to be
formed.

As a rule proteins only are capable
of functioning as complete antigens.
“The power to invoke antibody for-
mation is lost somewhere between the
intact stage of the molecule and its
complete separation into the constitu-
ents amino-acids.” (Wells.)

Among the ncomplete antigens or
haptenes are some lipoids and carbo-
hydrates, substances of relatively sim-
ple chemical configuration, the paren-
teral introduction of which imposes
no burden upon the metabolic appa-
ratus. But these haptenes, though
unable by themselves to produce anti-
body formation are so placed In the
mosaic of a complete antigen that
they determine and orient the im-
munological specificity of the latter.
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Since toxins are antigenic In nature,
it might be well to have a clear con-
cept of what we understand by anti-
gens.

Antigens are of two kinds: com-
plete and Incomplete. A complete
antigen induces antibody formation
and is capable of reacting with the
corresponding immune antibody. An
incomplete antigen or haptene is only
capable of reacting specifically in vitro
and does not cause antibodies to be
formed.

As a rule proteins only are capable
of functioning as complete antigens.
“The power to Invoke antibody for-
mation is lost somewhere between the
intact stage of the molecule and its
complete separation into the constitu-
ents amino-acids.” (Wells.)

Among the incomplete antigens or
haptenes are some lipoids and carbo-
hydrates, substances of relatively sim-
ple chemical configuration, the paren-
teral introduction of which imposes
no burden upon the metabolic appa-
ratus. But these haptenes, though
unable by themselves to produce anti-
body formation are so placed in the
mosaic of a complete antigen that
they determine and orient the im-
munological specificity of the latter.

FILTRATE _
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A haptene, as the name indicates,
signifies a body fastened onto another,
the two together forming a unit with
a purpose; it may be likened to a
rider fastened onto his horse by means
of his saddle; the horse without the
rider wanders about; the rider with-
out his horse does not get very far,
but the two together “go places.”

Carbohydrate haptenes have been
demonstrated in the pneumococcus,
the staphylococcus, the influenza ba-
cillus, the streptococcus, meningococ-
cus, gonococcus and many others.

The heterophile or heterogenic an-
tigens are those antigens which have
been found in the body of many ani-
mals as well as in bacteria and yeasts,
the same type of antigen having been
identified in structures differing as
widely as animal and bacterial proto-
plasm. "T'his was first discovered by
Ehrlich when he noted that a serum
produced by immunization with ox-
ervthroevtes would lyse the red cells
of the goat as well as those of the ox.
These heterophile interactions usually
denote the presence of chemically
similar constituents in biologically un-
related forms. Such an heterophile
antigen has been described for the
gonococcus, meningococcus and pneu-
mococcus Type 111, a carbohydrate
haptene being responsible for the over-
lapping specificity,

By toxins we understand a variety
of antigenic, poisonous substances el-
aborated by or extracted from micro-
organisims, plants and animals.

There are some highly toxic sub-
stances wlich are intimately associat-
ed with and perhaps bound to the
bacterial protoplasm itself. Their re-
lease in large quantities during de-
struction of bacteria in the body has
been thought to be directly responsible
for some of the pathological changes
which occur during infection. How-
ever, the endotoxic effect, when stud-
ied experimentally with bacterial ex-
tracts or autolysates, is largely of the
same kind, differing only quantita-

tively with various bacterial species.
(Pfeiffer and Bessau.)

Again many hold that the endo-
toxing are not typical toxins because,
with many of them, it is difficult to
prove that they are capable of pro-
ducing  specific  neutralizing anti-
bodies, although they give rise to
antibodies reacting with the “nucleo-
protein’’ of the bacterial protoplasm.

The differentiation between endo-
and exotoxins is probably more arti-
ficial than real since Prigge has dem-
onstrated that washed, dead diphthe-
ria  bacilli contain a poison which
corresponds in all important proper-
ties with the toxins found in the
ambient Huid.

The actual mechanism of toxin
formation is far from settled judging
from the opinion of Walbum and
Dernby, who state that the greater
portion of diphtheria toxin is neither
formed by the living bacterial cell,
nor released by an autolysis process
from dead bacillary bodies, but orig-
inated, in their Investigations, from
a proteolytic cleavage of the albu-
moses in the medium,

‘The majority of the known toxins
exert a highly specific and selective
action. One large class of microbial,
plant and animal toxins are essen-
tially endothelial poisons and cause
hemorrhages in the capillaries; an-
other small group has a specific af-
finity for nervous tissue. The toxin
filtrate of most bacteria is a mix-
ture of multiple toxins with diverse
biological activities; neurotoxic and
necrotizing substances from the diph-
theria and dysentery bacilli, snake
venom ; tetanolysin (hemolysis of red
blood cells) and tetanospasmin (nerv-
ous lesion) from the toxin filtrate of
Cl. tetani.

In order to be pathologically ef-
fective, the toxin must be anchored
in some way to the susceptible tissue
cells, either through specific chemical
affinity or through the solubility of
the toxin in certain cell constituents.
Once union is established it ts usually
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irreversible. “I'hus tetanus and botu-
linus toxins are irmly bound by nerve
tissue in vitro. In vivo the distribu-
tion of tetanus toxin is exclusively
along the nerve tracts.

As to their properties, most toxins
are thermolabile, some thermostable.
In a dried state they retain their
toxicity well. In liquid form they
deteriorate if kept for a long time.
But, as in the case of diphtheria
toxin, this loss of toxicity is not al-
ways accompanied by a loss of power
to bind antitoxin. Thus toxicity and
antigenicity seem to belong to dif-
ferent parts of the toxin molecule.
With regard to their molecular or-
ganization, the toxins fall into the
same range as the filterable viruses.

None of the applied methods of
chemical investigations have so far
succeeded in yielding highly potent
preparations in a form completely
free from protein because, as Wells
says, “a toxin is really a protein to
which is attached a toxic radical
which may or may not be an integral
part of the protein molecule.”

An antibody is a new reaction
product formed upon the parenteral
injection of an antigen, which unites
specifically with the antigen.

Antibodies are best described by
what they do, that is in terms of
antigen-antibody reactions, The more
important of these reactions demon-
strate the existence of agglutinins,
precipitins, lysins, alexin-fixing anti-
bodies, opsonins (tropins), antitoxins,
bacterial and virucidal antibodies and
anaphylactic antibodies.

While different experiments bring
to light the existence of diverse anti-
bodies, the view is generally held to-
day, that the various antibodies may
in reality represent but a single an-
tagonistic action of the immune se-
ruim.

Chemically, antibodies are of a
protein nature; they occur in the
serum-globulin  and some maintain
that they are the serum-globulin it-
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self; modified in some way by the
antigen.

The source of antibodies is un-
known just like the source of serum-
globulin. No definite proof has been
advanced to show that the spleen,
bone-marrow, lymph glands or the
reticulo-endothelial svstem are really
the seat of antibody formation, though
“blockade” experiments with colloidal
dyestuffs seem to show that the macro-
phages are vitally concerned in anti-
body output.

The two main characteristics of
antibodies are: 1) the capacity to
react in a highly specific manner with
the proper antigen, and 2) the strik-
ing disproportion between the quan-
tity of antigen and the resulting con-
centration of antibodies.

What are some of the biological
characteristics of the gonococcus? In
the first place every one knows that
it offers cultural difficulties. [t grows
on culture media containing blood,
serum, ascites fluid or other unde-
natured protein of animal or human
source.  As for the meningococcus,
two kinds of substances seem neces-
sary, namely certain amino-acids and
vitamin-like substances.

Again in common with the menin-
vococcus, the viability of the gonococ-
cus Is not very great; it is readily
susceptible to autolysis which is prob-
ably due to several factors, the rela-
tionship of which is anknown. Woll-
stein believes that autolysis is due to
a thermolabile enzyme, while Warden
thinks it is due to the hydrolysis of
fatty acids which occur in high per-
centage in the organism.

The composition of the culture me-
dium seems to have much to do with
the colonial forms described by dit-
ferent investigators. It is well known
that various involution forms are
noticed in cultures, especially when
aged : “phantom” forms, Gram posi-
tive coccl, Gram positive and Gram
negative bacilli and other bizarre
forms. Here might be mentioned the
remark of Raven who savs that cer-
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