
similar analogs in the treatment of T cell 
lymphoproliferative diseases or as im- 
munosuppressive agents in the treatment 
of autoimmune disorders has yet to be 
explored. However, the results of this 
study suggest that 8-aminoguanosine 
could be both extremely effective as a 
lympholytic agent and more specific for 
T lymphocytes than are other agents that 
are currently available. 
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Vibrio damsela, a Marine Bacterium, Causes 
Skin Ulcers on the Damselfish Chromis punctipinnis 

Abstract. A previously undescribed marine bacterium, Vibrio damsela, was 
isolated from naturally occurring skin ulcers on a species of temperate-water 
damselJish, the blacksmith (Chromis punctipinnis). Laboratory infection of the 
blacksmith with Vibrio damsela produced similar ulcers. Vibrio damsela was patho- 
genic for four other species of damselJish but not for members of other families 
of fish. The bacterium has also been isolated from water and from two human 
wounds and may be a cause of human disease. 

During the summer and fall spawning 
season in southern California, the black- 
smith, a temperate-water damselfish 
(Chromis punctipinnis), may have irreg- 
ular skin ulcers along its flanks (Fig. 1). 
There has been much speculation on the 
cause of these lesions, which are rare 
among naturally occurring marine fish. 
We now report that these skin lesions are 
caused by a newly described marine bac- 
terium, Vibrio damsela sp. nov. (I), and 
we discuss the possible role of V.  dam- 
sela in human wound infections. 

The blacksmith is a small (total length, 
up to 35 cm), schooling, mid-water 
planktivore that lives along inshore 
reefs, to depths of 33 m, from Baja 
California to Monterey, California (2). 
Ulcerated C. punctipinnis have been ob- 
served from August through October in 
King Harbor, Redondo Beach, Califor- 
nia, and from June through August off 
Ship Rock, Catalina Island (3). Although 
ulceration rates are often around 10 per- 
cent, in some aggregations more than 70 
percent of the individuals had ulcers. 

Fig. 1 .  Ulceration on skin of garibaldi (Hypsy- 
pops rubicunda) caused b y  laboratory infec- 
tion with Vibrio damsela. 

The ulcers are 0.5 to 2.0 cm in diameter 
and are usually near the pectoral fin and 
on the caudal peduncle. Histopathologi- 
cal examination of the lesions indicates a 
granulomatous ulcerative dermatitis. Le- 
sions are characterized by muscle lysis 
and by histiocytes present in the dermis 
and skeletal muscles (4). 

Bacterial isolations were made by 
swabbing the ulcerated lesions with a 
sterile Dacron swab and then streaking a 
brain-heart infusion agar culture medium 
containing 5 percent sheep blood. All 
bacterial incubations were carried out at 
25°C unless otherwise stated. Cultures 
from the lesions yielded a number of 
different bacterial species and protozoan 
parasites, so that it was initially difficult 
to determine which, if any, was caus- 
ing the lesion. Thirteen different bacteria 
were obtained in pure culture and tested 
for ability to produce ulcers. Healthy 
specimens of C. punctipinnis were col- 
lected from King Harbor and maintained 
in the laboratory (5). Eight fish were 
anesthetized with tricaine methane sulfo- 
nate (MS-222; 1 : 5000 in seawater). Four 
to six scales. were removed from the 
flanks of each fish and the dermis scari- 
fied. The resulting lesions of four fish 
were swabbed with 10' to lo8 viable 
cells. Four control fish were swabbed 
with sterile medium. Only V.  damsela 
proved pathogenic. 

Vibrio damsela produced large ulcers 
within 3 days and caused death in all 
animals within 4 days. Experimentally 
induced wounds in control animals had 
healed completely by this time. At the 
time of death, the ulcers in the fish 
inoculated with V. damsela were larger 
than the area originally scarified. Cul- 
tures from each ulcer yielded V. dam- 
sela. One of these cultures was reintro- 
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duced (using the techniques of the first 
experiment) into ten blacksmith. All de- 
veloped ulcers, and the bacterium again 
was cultured from all ten. 

It was not necessary to scarify the 
dermis to induce ulcers. Cultures of V. 
darnsela were swabbed onto the flanks 
of ten unscarified blacksmith and five of 
these developed ulcers. Again, the bac- 
terium was cultured from all five. In all 
instances, diseased individuals died 
within 4 days of infection (6, 7). 

Underwater fish surveys conducted 
over a do-year period at both King Har- 
bor and Catalina Island have indicated 
that fish other than blacksmith rarely 
have ulcers. Moreover, we were unable 
to infect representative members of six 
other families: Girellidae (opaleye, Gir- 
ella nigricans); Atherinidae (top smelt, 
Atherinops afinis); Clinidae (spotted 
kelpfish, Gibbonsia elegans); Cottidae 
(wooly sculpin, Clinocottus analis); Em- 
biotocidae (shiner perch, Cymatogaster 
aggregata), and Gobiidae (bluebanded 
goby, Lythrypnus dalli), all of which are 
found in or over temperate reefs fre- 
quented by blacksmith. Natural V. dam- 
sela infections seem to be nearly, or 
perhaps entirely, limited to C. punctipin- 
nis populations. 

The seasonal infectivity of V. damsela 
may be the result of elevated water tem- 
peratures that allow the buildup of suffi- 
cient bacterial populations to cause dis- 
ease (8). Blacksmith create and defend 
nests during this period, and this (togeth- 
er with the physiological requirements 
needed to develop gonadal tissue) may 
lower host resistance. Indirect evidence 
comes from our success in experimental- 
ly infecting both immature and mature 
individuals, although only mature infect- 
ed blacksmith have been observed in 
reef surveys. We have isolated V. dam- 
sela from marine algae, and perhaps 
blacksmith encounter V. damsela on ad- 
jacent nest sites. Further, the character- 
istic behavior of blacksmith to seek shel- 
ter at night in reef crevices with other 
blacksmith (2) may aid in disease trans- 
mittal. In garibaldi, natural infections 
appear to be rare (3), although we readily 
infected garibaldi with V. damsela in the 
laboratory. Garibaldi are solitary, and 
this behavior may reduce disease trans- 
mission. In addition, garibaldi spawn in 
the spring when environmental condi- 
tions may not be as conducive to bacteri- 
al growth. 

Whether V, damsela can cause human 
infections is a question that cannot be 
answered with certainty (9), but V. dam- 
sela has been isolated from wounds of 
patients from coastal states. The impor- 
tance of halophilic vibrios in human dis- 
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ease is now recognized (10). Vibrio dam- 
sela was definitely excluded from be- 
longing to the species usually associated 
with human infection-V. cholerae, V. 
parahaemolyticus, V. alginolyticus, V. 
vulnijicus, V. metschnikovii, and V. flu- 
vialis. Three of the isolates from water or 
clinical specimens were almost identical 
phenotypically to V. damsela (strain 
2588-80). The first isolate (number 0183- 
79; ATCC 33537) was from a puncture 
wound of a 32-year-old man in Hawaii. 
The second isolate (number 1958-80; 
ATCC 33538) was from the leg wound of 
a 47-year-old man from Florida. A third 
isolate (0023-81; ATCC 33536) was from 
a water sample taken on the Gulf coast 
of Florida. By DNA-DNA hybridization 
these isolates were so closely related to 
V. damsela (> 75 percent at 7S°C, hy- 
droxyapatite method) that they clearly 
belong to the same species. These data 
indicate that V. damsela may be able to 
infect man as well as marine fish. 
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