could be discovered, then one might possibly have a clue as

to what causes virulence in gonococci. It was our intent to take

advantage of this gonococcal transformation (T1 through to

T4), a process that had been seen previously only as an
obstacle to progress, and use it to provide answers to the
gonorrhea problem.”

It was the Americans J. Swanson and E. Gotschlich at the
Rockefeller University of New York who discovered the first
significant difference between the virulent and non-virulent
forms, explains Dr. Perry. Using an electron microscope they
observed that T1 gonococci have thread-like structures called
pili growing from the cell surface, a feature that is missing in
the non-virulent T4 cells. An explanation of virulence was
immediately suggested. Perhaps the pili are needed to enable
the organism to attach itself to the cells of the mucous lining.
If it were possible to inactivate these *‘tendrils” through the
use of antibodies, the disease could be stopped in its tracks.

The American team proceeded to isolate the pili material
(a very difficult task since it makes up only a small part of the
gonococcal cell) and used it to make anti-pili antisera in
rabbits. The rabbit antiserum was found to react only with
gonococcal pili and not with the pili of other bacteria, a fact
that suggested a means of detecting the presence of the
disease. Patients with gonococcal infection will normally have
anti-pili antibody circulating in their blood, and since the
antigenicity of the pili is specific to gonorrhea, this material
can be used to diagnose the presence of the disease. However,
the problem of collecting sufficient material remains and there
are practical difficulties to overcome in the administration of
the test and the interpretation of the results.

“Our approach to the problem was primarily at the chemical
level,” says Dr. Perry. “Beginning with colonies of T1 and T4,
the virulent and non-virulent forms respectively, we stripped
the organism down and examined everything that came off for
differences between the two types.

“As it turned out, differences were found in a cell wall
component called the lipopolysaccharide, or LPS. These
molecules are common to all Gram negative bacteria and are
highly toxic, causing inflammations and fever even in very
minute doses. The bacteria responsible for food poisoning for
example, called Salmonella, are separated into different sero-
types on the basis of certain structural and compositional dif-
ferences residing in a part of this LPS molecule.”

Dr. Perry explains that an LPS is, essentially, a molecule
with a glob of lipid (fat) on one end and a long carbohydrate
(polysaccharide) chain on the other. The two are connected
via a small sugar complex known as the core region. All the
immunological properties of the substances, the antigenic
sites against which antibodies are directed, reside in the long
chain polysaccharide portion. The toxic properties, on the
other hand, arise from the lipid part, which consists of long
chain fatty acids linked to a few glucosamine residues.

“Comparison of the T1 and T4 lipopolysaccharides led to the
discovery that the latter molecule was incomplete,” continues
Dr. Perry. “Where the T1 form had a normal lipid, core and
polysaccharide, the T4 had only the lipid and core — the
entire polysaccharide was missing. This was exciting because
we knew from work with other bacteria that the polysaccharide
was antigenic, stimulating antibody production in the course
of infections.

“Based on the analysis of these polysaccharide chains
from different gonorrhea patients, our results indicate that
there are differences within the gonococci species in structure
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Dr. M.B. Perry and Mrs. Virginia Daoust examine the resu|tsv9t e::ia
ele-ctrophoresis experiment. ¢ LeDr M’.B. Perrdy’;te(n;:::h;:gse-
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