
Highly Invasive New Bacterium Isolated
From US East Coast Waters

National Institutes of Health-supported research scien-
tists warn that physicians in mid-Atlantic coastal areas

(and perhaps in other coastal and salt water areas as well)
should be aware of an unusually virulent marine bacteri-
um, Vibrio vulnificus.

This organism\p=m-\whichis associated with a high inci-
dence of septicemia and high mortality (>40% ), especially
among persons with chronic liver disease or other
dysfunction that increases serum iron levels\p=m-\hasbeen
found to be ubiquitous, both geographically and in a

variety of environmental sources.

James D. Oliver, PhD, and colleagues in the Department
of Biology, University of North Carolina at Charlotte,
working with support from the National Institute of
Allergy and Infectious Diseases, recently isolated 3,887
sucrose-negative vibrios from seawater, sediment, plank-
ton, and animal samples taken from 80 sites ranging from
Miami to Portland, Me. Of these, 4.2% were able to
ferment lactose, a taxonomic trait by which these orga-
nisms have been differentiated from other vibrios (Appl
Environ Microbiol 1983;45:985-998).

In this study, 33 isolates, representing 20% of all
lactose-fermenting vibrios, were almost identical pheno-
typically to clinical strains of V vulnificus studied by the
Centers for Disease Control (CDC), Atlanta, and by Dr
Oliver's laboratory. Their identification was confirmed by
DNA-DNA hybridization studies.

Vibrio vulnificus was isolated from water, sediment,
plankton, and animals. Comparison of the environmental
parameters of the 80 subsites showed no substantial
differences. The majority of the isolates were obtained
from animals, mainly oysters and clams (84%).

On intraperitoneal injection into mice, 82% of the V
vulnificus isolates caused death within 2 Va to five hours
(Appl Environ Microbiol 1983;45:985-998). Lethality to
animals when injected subcutaneously is unique among
vibrios and does not occur even with Vibrio cholerae
(Infect Immun 1978;20:126-129). Another unique sequela

was the great amount of fluid accumulation after cuta¬
neous entry of the bacterium into laboratory mice. The
hematocrit value of a mouse, normally about 45%, rose

rapidly to 65% to 70%, reflecting a loss both of blood fluid
and of blood proteins (Infect Immun 1981;32:1193-1199).

The investigators confirmed an intestinal route of entry
to the blood when they found no contamination of the
peritoneum in studies of ligated rat and rabbit ileal loops
inoculated with live V vulnificus (Marine Technol Soc J
1981;15:45-52) (Figs 1 through 3). Injection into ileal loops
rapidly produced high-density bacteremia and death, Dr
Oliver's team found (Infect Immun 1978;20:126-129).

Although V vulnificus occurs in relatively low numbers,
this halophilic bacterium may be the most invasive of the
vibrio species. Infections in humans are almost always
seawater associated and generally occur after contamina¬
tion of a skin lesion or after ingestion of seafood.
Incubation is rapid, and symptoms appear, on the average,
in about 16 hours.

Two clinical forms of the disease have been recognized.
One is fulminating septicemia, in which V vulnificus is
isolated from blood cultures and, occasionally, from
secondary skin lesions. Severe hypotension and shock may
result. Indeed, 11 of 24 cases recorded by the CDC in 1979
were fatal, often within two or three days of onset (N Engl
J Med 1979;300:1-5).

Apparently caused by V vulnificus entering through the
gastrointestinal tract, this form of the disease occurs

primarily in patients with preexisting hepatic disease,
commonly characterized by abnormally high levels of
serum iron. Iron overload, in turn, might predispose to
infection since increasing the availability of this element
is known to increase susceptibility to bacterial disease.
Withholding iron from bacteria by host proteins, in
contrast, produces a type of "nutritional immunity"
(Infect Immun 1983;41:644-649). Persons with higher than
normal iron levels (eg, with chronic cirrhosis, hepatitis,
thalassemia major, or hemochromatosis) are especially
vulnerable to active bacterial invasion and to potentially
fatal bacteremia, the investigators warned (Infect Immun
1981;34:503-507).

The other form of V vulnificus infection is a rapidly
progressive cellulitis resulting from infection of seawater-
associated wounds such as those sustained while cleaning
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Fig 1.—Scanning electron micrographs of rabbit ileum villi. Left, Control (X320). Right,
Experimental, after one hour in presence of Vibrio vulnificus. Note development of numerous
"blebs" at villi surfaces (X320).

Fig 2.—Light micrographs of rabbit ileum villi. Left, Control (X460). Right, Experimental, after
nine hours in presence of Vibrio vulnificus. Note extensive degradation of villus (X230).
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Fig 3.—Transmission electron micrograph of rabbit submucosa. Top,
Phosphate-buffered saline-injected control loop tissue shows collagen
bundles (CB) and endothelial layer (E) surrounding blood vessel
containing WBCs and RBCs. Center, Vibrio vulnificus-ir\\ec\ed loops
show remnants of collagen bundles (CB) and massive invasion by
gram-negative bacteria (Bt). Bottom, Numerous RBCs are seen not
contained within vessel, suggesting breakdown of endothelial tissue.
Vestiges of cytoplasmic components of endothelial cells are seen

(arrow). Gram-negative bacteria (Bt) are prevalent within tissue.

shellfish or harvesting oysters and crabs. This form
typically occurs in people who seem to be healthy and is
characterized by marked edema and necrosis requiring
incision, drainage or débridement, and antibiotic therapy.
This form of infection is also characterized, on occasion,
by septicemia. Cutaneous infections on the extremities
frequently result in limb amputations.

Although an association has been established between
this infection and the ingestion of raw seafood, especially
oysters, properly chilled oysters may not pose a hazard to
healthy persons, since chilling greatly reduces the number
of bacteria. However, even a small number of surviving V
vulnificus may pose a serious health hazard to persons
with elevated serum iron levels (Appl Environ Microbiol
1981;41:710-717).

Clinical studies by other investigators have shown that
physicians presented with a case of V vulnificus infection
should use penicillin or tetracycline, since the bacterium is
susceptible to most antibiotics. Time is an essential
consideration since the infection spreads so rapidly (South
Med J 1983;76:296-303).

First reported in 1976, V vulnificus was originally
known to the CDC as the "lactose-positive" vibrio. Since
1978, the CDC has received more than 100 V vulnificus
cultures for identification, mostly taken from humans
within the United States, although some came from
environmental sources and from abroad. As state health
departments become more proficient at identifying the
bacterium, fewer isolates are referred to the CDC, a
spokesman said. As of May 1983, only two V vulnificus
cultures had been sent to the CDC this year. Vibrio
vulnificus infections are reported most frequently in the
United States during the warm months, May to October.

Current studies are directed at understanding the
remarkable invasiveness not only of this pathogen, but of
numerous other species of lactose-fermenting vibrios in
the marine environment, some of which seem to be
potentially pathogenic to man (abstract from the Third
International Symposium on Microbial Ecology, August
1983). In addition, Dr Oliver and colleagues are examining
the involvement of plasmids in mediating the phenotypic
and virulence traits of these bacteria.

For more information on V vulnificus research, contact
James D. Oliver, PhD, Department of Biology, University
of North Carolina at Charlotte, Charlotte, NC 28223;
telephone (704) 597-4049.
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