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Potentially human-pathogenic Vibrio species were isolated from Gulf of Mexico and Sar
asota Bay waters. Vibrio alginolyticus, V. damsels, V. fluvialis, and V. parahaemolyti
CUB were recovered by agar plating and/or a most probable number technique. The same
species were found associated with a variety of teleost fish, elasmobranchs, shrimp,
molluscan shellfish, and bird droppings. Because Sarasota Bay may be used more inten
sively for commercial and recreational purposes in the future, these preliminary obser
vations will be useful for subsequent studies of the bay under the National Estuary Pro
gram. The increasing occurrence of gastrointestinal and wound infections from marine
Vibrio spp. suggests that these bacteria should be included in the assessment of general
water quality.

ADDITIONAL INDEX WORDS: Sarasota Bay, water quality, National Estuary Program, agar
plating, marine bacteria, shellfish, human pathogens.

INTRODUCTION

Marine bacteria in the genus Vibrio have
emerged as serious human pathogens (TISON
and KELLY, 1984; JANDA et al., 1988) via con
sumption of raw shellfish or puncture-type
wounds involving seawater; 11 species are now
recognized as clinically significant. Because the
northern gulf coast of Florida supports a sub
stantial commercial oyster fishery, information
exists on the association of vibrios with these
molluscs (MADDEN et al., 1982; DePAOLA et
al., 1983; RODRICK et al., 1984) and some lit
erature is available on the presence of vibrios
in Gulf waters (PETERSON and YOKEL, 1983;
DePAOLA et al., 1984; HOOD et al., 1983).
Although species of Vibrio have been reported
in sharks in the Gulf of Mexico near Sarasota
(BUCK, 1984), the only other citation on the
occurrence of these bacteria in this area of Flor
ida concerns V. alginolyticus densities (BUCK
and PIERCE, 1989). Sarasota Bay has recently
been included in the National Estuary Program
by the Environmental Protection Agency and
the bay may be used more extensively as a com-
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mercial and recreational resource (ESTEVEZ,
1989). Consequently, it is important to begin to
determine water quality in this locale. The
present study, conducted between Jan. and
June of 1989, is a preliminary report of the
occurrence of potentially pathogenic vibrios in
waters near Sarasota and the association of
these bacteria with a variety of marine animals
in the area.

METHODS

Water

Subsurface (ea. 10 em) samples were collected
in sterile polyethylene bottles. Samples were
taken from the Gulf of Mexico up to 15 km off
shore west and northwest of Sarasota (27° 20'
N; 82° 40' W), in Sarasota Bay, and in New Pass
which separates the two bodies of water at the
southern end of Longboat Key. Dilutions were
prepared in sterile seawater and plate counts
for heterotrophic bacteria were made on Marine
Agar 2216 (MA; Difco Laboratories, Detroit,
Michigan) by the spread plate method; incuba
tion was for three to five days at 25°C. Repre-
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sentative colonies were selected from all plates
and maintained on MA slants. Isolates showing
characteristics of the genus Vibrio (Gram neg
ative, cytochrome oxidase positive, susceptibil
ity to the vibriostatic agent 0/129, typical
growth on thiosulfate citrate bile salts sucrose
agar [TCBS; Difco]) were identified to species
using the API 20E system (Analytab Products;
Plainview, New York) with 20%0 artificial sea
water as diluent. In some cases, additional tests
(e.g., growth at varying NaCI concentrations)
were used to confirm species assignment.

On one day, two plates of MA were exposed to
the air near the shore on Longboat Key. The
plates were left open in a horizontal position for
five min. at a distance of approximately 30 m
from the Gulf of Mexico and at a height of about
two m above sea level. Plates were incubated at
25°C for three days and colonies identified as
above.

For quantitative determination of vibrio
densities, a nine-tube most probable number
(MPN) procedure was used. Ten, 1.0, and 0.1 ml
volumes of water were incubated for 18-24 hr.
at 37°C in 10 ml volumes of alkaline peptone
broth (APB) which contained 1% Peptone
(Difco) and 1% NaCI; pH was adjusted to 8.5.
Three tubes for each inoculum volume were
used; APB was double-strength for 10 ml inoc
ula. Plates of TCBS agar were streaked from
tubes showing turbidity and incubated at 37°C
for 24 hr. Characteristic colonies were selected
and identified as Vibrio spp. MPN/100 ml of
individual species was calculated from appro
priate MPN tables.

Molluscs

Samples of southern quahogs tMercen aria
campechiensis) and oysters (Crassostrea oirgin
ica) were collected from Sarasota Bay. Two col
lections of each species were considered and
were taken from two different areas. In each
case, six animals were used as a sample. Clams
were opened aseptically and the contents of
each (meat and liquor) transferred to a sterile
blender and mixed for 30 sec. A 0.5 ml portion
of each homogenate was inoculated into APB
broth and incubated at 18-24 hr. at 3TC.

Fish and Shrimp

All fish were caught in the Gulf of Mexico
within 15 km of Sarasota or in Sarasota Bay.
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Some were caught by hook and line (black
drum, flounder, pigfish, catfish, squirrelfish,
stingray). Other teleosts and small sharks were
caught in gill nets; larger sharks were taken by
long line fishing. Some fish were kept in outdoor
tanks which contained circulating Sarasota
Bay water. All fish were examined for bacteria
while still alive. Sterile polyester-tipped swabs
were used to sample gills, mouth, spines, and
teeth. The intestinal tract was examined by
aseptically dissecting the fish and swabbing
material from the lower tract. Tips of the swabs
were broken off in tubes of APB broth and incu
bated for 18-24 hr. at 37°C.

Shrimp were obtained on different occasions
from three local bait shops on Sarasota Bay.
Water from several shrimp was drained on
paper towels and the whole animals were placed
in sterile seawater and shaken gently. One-half
ml of this rinse was inoculated into APB and
incubated as above. In some cases, sterile #2
longshank stainless steel fishhooks were passed
through the head or abdominal segments sim
ulating the use of shrimp as bait for recrea
tional fishing. The hooks were then removed by
reversing the procedure and the hooks were
placed in APB and incubated. Also, the intes
tinal tract from several shrimp was dissected
out and incubated in APB.

Mysids were laboratory-reared for bioassay
purposes and kept in small aquarium-type
tanks containing filtered Sarasota Bay
water:dechlorinated tap water (1:1). Several
mysids approximately 1 em long were drained
as above, rinsed, and introduced into APB
broth.

All APB tubes showing turbidity after 18-24
hr. incubation were streaked on TCBS agar.
Characteristic Vibrio colonies were subcul
tured on MA slants and identified to species as
described previously.

RESULTS AND DISCUSSION

Water

Of 18 water samples where quantitative plat
ings for heterotrophic bacteria were made, 12
samples showed the presence of Vibrio species
in 0.1 ml volumes of water. Vibrio alginolyticus
was recovered most frequently (10 samples) and
V. fluuialis was isolated from two samples. Of
the six samples where no vibrios were found on
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plates, three included platings where dilutions
of only greater than 10 1 «0.1 ml of water)
were plated. In the remaining three samples, no
vibrios were isolated on platings of 10 1 (0.1
ml ).

Vibrio alginolyticus was recovered from both
plates exposed to the air near gulf water.

These data indicated that vibrios were pres
ent in most waters sampled. Table 1 presents
quantitative observations in the form of MPN
estimates which substantiated the notion above
that vibrios were not present in small «0.1 ml )
volumes of seawater. In only two samples (one
tube each), APB inoculated with 0.1 ml of water
showed subsequent evidence of Vibrio growth.

JANDA et al. (1988) summarize previous data
on vibrio MPNs. Only V. cholerae values are
available for Florida shellfish; no information
for water is provided except for one earlier brief
study (BUCK and PIERCE, 1989) which
involved one water sample from Florida and
two from North Carolina. The quantitative data
in Table 1 are additional values for Gulf of Mex
ico and Sarasota Bay waters and are the first
MPN estimates of V. damsela in any U.S.
coastal water. The density noted here for V.
parahaemolyticus (2,400/100 m!) is an order of
magnitude higher than that reported for this
organism in waters of Chesapeake Bay and
Louisiana (JANDA et al., 1988). It should be
noted that the data herein were gathered dur
ing the coolest annual temperature in the sam
pling area. Abundance of marine vibrios is
associated with water temperature with great
est numbers recovered at higher water temper
atures. It might be expected that waters in the
gulf and bay would show increased densities of

Table 1. Most probable number (MPNJ of Vibrio spp. in water.

the three species reported, as well as others,
during the warmer months. The particularly
dangerous V. uulnificus (BLAKE et al., 1979;
HOWARD et al., 1986) seems to be restricted to
higher temperatures (>20°C) and salinities
(>16%0) (KELLY, 1982; TAMPLIN et al., 1982)
and may account for its absence in the Sarasota
area because one or both of these parameters
may have been restrictive during the study
period. The same factors may explain the
absence of V. cholerae which is essentially an
estuarine organism (HOOD et al., 1983).

Molluscs

Vibrio alginolyticus and V. parahaemolyticus
were recovered from one sample of oysters (six
individuals). The former was found in one
quahog sample. Although the total number of
samples (four) was small, these observations
confirm the common occurrence of vibrios in
molluscan shellfish (RODRICK et al., 1984).

Fish and Shrimp

Table 2 shows the occurrence of vibrios in
teleost fish, elasmobranchs, and shrimp. The
three Vibrio spp. recovered from water were
also common here; V. fluuialis was found in only
one sample of shrimp. Because fish and shrimp
are valuable resources from both commercial
and recreational standpoints, it is important to
recognize that many human infections have
been caused by ingesting or coming in contact
with these marine animals (see e.g., HOWARD
et al., 1986 and JANDA et al., 1988 for clinical
histories). Persons who fish and/or handle fish

Sampling site'

SB; off City Island

SB; N end of Longboat Key
NP; E of bridge
NP bridge
NP; sea buoy
GM; 7 km W of NP
GM; 6 km W of NP
GM; 2 km W of NP
GM;off Siesta Key

GM; Off Longboa t Key

Organism

Vibrio alginolyticus
V parahaemolyticus
V alginolyticus
V alginolyticus
V alginolyticus
V alginolyticus
V alginolyticus
Valginolyticus
V alginolyticus
Valginolyticus
V damsela
V alginolyticus
V damsela

MPNIlOO ml

2,400
4,600

240
240
240
23
23

240
23
23

240
23

460

'GM = Gulf of Mexico; NP = New Pass; SB = Sarasota Bay
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Table 2. Vibrio spp. isolated from fish and shrimp.

Common Scientific Site of isolation of Vibrio Spp.2
name name Source" V a. 3 V. p. V. d. V.f.

Yellow jack Caranx bartholomaei T i, t g
Black drum Pogonias cromis GM, SB g, i, m, sp

Black sea bass Centropristis striata T i, sp sp, t
Nassau grouper Epinephelus striatus T i, sp, t sp
Mullet Mugel cephalus SB i,m

Spanish mackerel Scomberomorus maculatus GM i, sp, t sp
Pompano Trachinotus carolinus GM g, i, sp, t g
Flounder Pseudopleuronectes americanus GM g, i, m, sp t
Pigfish Orthopristis ehrysoptera GM sp
Catfish Arius felis SB i , sp sp
Squirrelfish Holoeentrus rufus GM sp, t
Sandbar shark Careharinus plumbeus GM t
Lemon shark Negaprion breuirostris GM t
Blaektip shark Careharinus limbatus GM t
Spinner shark Carcharinus brevipinna GM t
Bull shark Careharinus leueas GM t

Nurse shark Ginglymostoma eirratum T g, i, t
Clearnose skate Raja eglanteria T t
Sou thern stingray Dasyatis americana SB sp, t
Shrimp Penaeus spp. BS 1

BS 2
BS 3

Mysid Mysidopsis bahia T

lBS = bait shop; GM = Gulf of Mexico; SB Sarasota Bay; T lab tank
2v. a. = V alginolyticus; V d. = V damsela; V f. = V fluuialis; V p. = V parahaemolyticus
3g = gills; i = intestinal tract; m = mouth; s = surface; sp = spines; t = teeth

touch gills and intestinal contents and skin
may be punctured by teeth or spines. While
healthy individuals are generally not suscep
tible to Vibrio infections, there are high risk
groups; persons with liver disease and/or immu
nosuppression are particularly vulnerable
(TILTON and RYAN, 1987).

The occurrence of potentially pathogenic
vivrios on the teeth of all six species of sharks
sampled confirms previous studies (BUCK,
1984; BUCK et al., 1984) and reinforces that
caution should be exercised in handling these
animals to avoid lacerations which may become
infected.

Similarly, the transfer of Vibrio spp. from the
surface of bait shrimp to fish hooks emphasizes
that recreational fishing may pose a potential
hazard via cuts. A 19 year old male with no pre
disposing factors contracted a V. alginolyticus
infection from a fish hook puncture (HOWARD
et al., 1986).

In a study to be reported elsewhere, 80% of
fresh gull (Larus argentatus, L. delawarensis,
L. atricillat and 42% of pelican (Pelecanus occi
dental is) droppings collected in the Sarasota
Bay area contained the five Vibrio spp. noted

above in water, fish, shrimp, and shellfish.
Because these birds are ubiquitous in subtrop
ical coastal areas of Florida, they may repre
sent a significant reservoir ofvibrios (and other
pathogens) in areas where fishing and fish pro
cessing are concentrated.

Blooms of the toxic dinoflagellate Ptychodis
cus brevis ("red tide") occur frequently in the
Sarasota area. Because marine Vibrio species,
including V. alginolyticus and V. parahaemo
lyticus, produce the strong neurotoxin tetrodo
toxin or its derivatives (SIMIDU et al., 1987), it
may be necessary to consider these bacteria in
the overall ecology of the red tide phenomenon;
e.g., are autochthonous vibrio populations stim
ulated by dinoflagellate blooms? Vibrio algi
nolyticus was recovered from both plates
exposed to air near the gulf. If vibrio popula
tions increase during red tides, large numbers
of bacteria may be transported onshore via aer
osols. This study provides an additional data
base on vibrio densities during nonbloom con
ditions. BUCK and PIERCE (1989) reported an
MPN value of> 1,100/100 ml of V. alginolyticus
for one Gulf of Mexico nonbloom water sample
in May 1988.
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CONCLUSIONS

Potentially pathogenic marine Vibrio species
were isolated frequently from waters of the
Gulf of Mexico near Sarasota, from Sarasota
Bay, and from a variety of marine animals. The
presence of these bacteria should be recognized
by both medical authorities and those con
cerned with the commercial and recreational
development of Sarasota Bay. Because the
occurrence of marine-acquired Vibrio infections
is being increasingly reported, shoreline medi
cal facilities should be alert to the role of
marine bacteria in both gastrointestinal and
wound infections, particularly in high risk
groups. Clinical laboratories may not culture
for vibrios and thus disease may remain undi
agnosed and incidence underreported (TILTO N
and RYAN, 1987).

Increased use of the bay in the future, espe
cially for shellfishing, should include an assess
ment of vibrios in species consumed raw; i.e.,
clams and oysters. Raw consumption of these
shellfish is historically the major cause of vibrio
disease. Of particular interest is the conclusion
that vibrio densities do not correlate well with
traditional pollution indicators such as coli
forms (HOOD et al., 1983; DePAOLA et al.,
1983; RODRICK et al., 1984). Consequently,
special monitoring and standard establishment
may be appropriate in the future. It should be
noted that Vibrio cholerae (and other human
pathogens) exist in the environment in a viable
but nonculturable state (COLWELL et al.,
1985) and thus are probably underestimated by
current methods. This reinforces the need for
wider recognition of this phenomenon and the
importance of developing more efficient recov
ery techniques.

Caution is also urged in commercial and rec
reational fishing because vibrios occur on inter
nal and external surfaces of fish and shrimp
caught in the area. Lacerations from tooth bites
and spine and hook punctures are particularly
involved.

Preliminary data suggest that gulls, peli
cans, and probably other aquatic birds may
serve as reservoirs to spread vibrios over larger
coastal and inland areas.
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