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Jellyfish Envenomation Syndromes Updated 

jellyfish venoms are mixtures of toxic and/or antigenic polypeptides and 
enzymes pathogenic to human beings. As newer therapeutic agents become 
available to treat the various reactions to stings caused by these animals, an 
accurate diagnosis of the type of reaction the patient experiences and of the 
offending species will be necessary Fatal reactions may  be caused either by 
Qnaphylaxis or by the action of toxins in the venom on the heart, respiratory 
center, or kidneys. Cutaneous eruptions after envenomation may be local, 
generalized, exaggerated, recurrent, delayed, persistent, or occur at sites dis- 
tant from the primary sting. Fat atrophy, pigmentary changes, vasospasm, 
and contractures with gangrene can occur after jellyfish stings. Identifica- 
tio~ of the envenoming animal can be made by actual visualization, exam- 
ination ,for nematocysts on skin scraping& or seroIogically It may  also be 
predicted based on knowledge of location, time, and environmental circum- 
stances of the encounter. First-aid measures designed to prevent additional 
nematocyst rupture are species-specific. Anaphylaxis should be prevented by 
the appropriate lifesaving measures. Other syndromes, caused by the toxins 
of the venom or mediated by humora] or cellular immune mechanisms, 
should be treated specifically [Burnett JW, Calton GJ: Jellyfish envenoma- 
tien syndromes updated. Ann Emerg Med September 1987;16:1000-1005.] 

INTRODUCTION 
Jellyfish venoms are mixtures of toxic and/or antigenic polypeptides and 

enzymes pathogenic to human beings. Human reactions to these compounds 
may result in fatal, systemic, or local syndromes. Envenomation occurs 
when the victim's skin contacts the jellyfish tentacle to trigger the release of 
a venom-coated tubule from an epithelial intracytoplasmic organelle. These 
structures, called nematocysts,  eject their threads with an approximate 
force ] of 40,000 g to strike the skin at two to five pounds per square inch 
/TO Poehler, unpublished observations, July 1984). This energy enables the 
proiectile to penetrate into the upper dermis, where the viscous venom, ad- 
herent to the thread, is released into the circulation 2 to produce any of sever- 
al envenomation syndromes (Figure). 

LOCAL REACTIONS 
The most  common envenomation syndrome is a local sting that results in 

a linear, urticarial, and painful eruption at the areas of tentacular contact. 
The pain produced by the sting may be due to the action of exogenous or 
endogenous chemical mediators on cutaneous sensory nerves. 3 One particu- 
lar mediator found in these venoms that may be responsible for much of the 
pain is the "kinin-like" factor. The eruption may begin as blanched papules 
or urticaria, but soon becomes erythematous. The lesions are of variable du- 
ration, usually minutes to hours, and may be vesicular, hemorrhagic, nec- 
rotizing, or ulcerative. 2 Localized hyperhidrosis, lymphadenopathy, subse- 
quent fat atrophy, vasospasm, limb necrosis, gangrene, and contracture can 
occur. 4-6 Persistent rubbing can produce lichenification, a These stings are 
similar to those reported in cases of sea anemone envenomation. In cases of 
eye contact, conjunctivitis, chemosis, corneal ulcerations, and lid edema 
may result. Because the pain appears instantly and occurs with the patient's 
initial contact with the jellyfish, and because no immun i ty  has been re- 
ported, it is believed that these stinging reactions are toxic phenomena rather 

Joseph W Burnett, MD 
Gary J Calton, PhD 
Baltimore, Maryland 

From the Dermatology Division, 
Department of Medicine, University of 
Maryland School of Medicine, and the 
International Consortium for Jellyfish 
Stings, Baltimore, Maryland. 

Received for publication February 22, 
1987. Revision received April 24, 1987. 
Accepted for pubrication May 18, 1987. 

Presented at the UAEM/IRIEM Research 
Symposium on Environmental 
Emergencies in Clearwater Beach, 
Florida, February 1987. 

Address for reprints:. Joseph W Burnett, 
MD, Division of Dermatology, University of 
Maryland Hospital, 22 South Greene 
Street, Baltimore, Maryland 21201. 

16:9 September 1987 Annals of Emergency Medicine 1000/117 



JELLYFISH ENVENOMATIONS 
Burnett & Calton 

than allergic events. 
A case of an exaggerated local re- 

sponse to jellyfish envenomation also 
has been repor ted .  This  ind iv idua l ,  
in i t ia l ly  exposed to Chrysaora quin- 
quecirrha and Pelagia noctfluca, de- 
ve loped a large local  e d e m a t o u s  re- 
sponse las t ing  ten to 14 days after  
being stung by either jellyfish. Repeat- 
ed i n v e s t i g a t i o n s  of his  s e r u m  re- 
vealed a high antigen-specific IgE level 
to sea nett le and man-of-war antigen, 
which has persisted for many  years.7, s 
Additionally, his basophils were found 
to re lease  h i s t a m i n e  in a b u n d a n c e  
when exposed to sea net t le  antigen in 
the  l a b o r a t o r y  (L L i c h t e n s t e i n ,  JW 
Bumett,  AG Togias, et al, unpublished 
observations, December  1983). Studies 
also were u n d e r t a k e n  to d e t e r m i n e  
whe t he r  th is  pa t i en t  had abnorma l  
l y m p h o k i n e s  re leased  by his w h i t e  
cells after exposure to jellyfish ven- 
om. 9 The results were suggestive but 
not conclusive. It is our thesis  that  
this  erupt ion was analogous to large 
local  r eac t ions  p roduced  by ar thro-  
pods. lo 

Studies on the pat ient ' s  peripheral  
blood leukocytes, collected two years 
after the last envenomat ion  and ex- 
p o s e d  to t h e s e  j e l l y f i s h  v e n o m s ,  
showed that  lymphocyte  migrat ion in- 
hibit ion was at high normal  levels but 
i nc r ea sed  w h e n  i n d o m e t h a c i n  was 
added to the cell culture medium.  9 It 
is t hough t  f rom these  observa t ions  
that IgE was an important  component  
in the reaction to his envenomation; 
the role of the suppressor T cells was 
uncer ta in .  Tha t  pa t i en t s  exh ib i t i ng  
large angioedematous  react ions to a 
venom might  later develop anaphylax- 
is to that  agent is suspected but  not  
proved. In the case cited in the fourth 
paragraph of the fatal reaction section, 
a female patient  wi th  anaphylaxis fol- 
lowing a Pelagia s t ing  had no t i ced  
large local reactions wi th  some prior 
envenomations.1 

At  least 13 patients wi th  recurrent, 
linear, and cu t aneous  e rup t ions  ap- 
pear ing at vary ing  in te rva ls  after a 
sole, p r imary  envenomat ion  have al- 
ready  been  observed;S, Iz-16 a n o t h e r  
three case histories are in press, 17 and 
one more  was repor ted  to us (MJA 
Walker, personal communicat ion,  Au- 
gust 1985). The interval between the 

FIGURE. Classification of jellyfish 
envenomation syndromes. 

p r imary  e n v e n o m a t i o n  r eac t i on  and 
the recurrent eruption was five to 30 
days. The interval between eruptions 
increases and the duration of the cuta- 
neous lesions decreases wi th  each re- 
cur ren t  episode.  The  r ecu r ren t  epi- 
sodes m a y  be e i t he r  m o r e  or less  
severe t han  the  in i t i a l  one, ye t  the  
painful symptoms decrease to pruritus 
wi th  the recurrent  attacks. In two pa- 
t ients tested, only a superficial dermal 
lymphocyt ic  infiltrate was present in 
a biopsy specimen of the eruption at 
the t ime  of the recurrence.  One pa- 
tient, approximately one month  after 
her  or ig inal  s t ing by Physalia, had 
a n t i g e n - s p e c i f i c  IgG and IgE an t i -  
bodies in her sera to both sea net t le  
and man-of-war antigens. 8 Four years 
after the sting, peripheral blood leuko- 
cytes did not  exhibit  lymphokine  ac- 
t ivi ty when exposed to Physalia ven- 
om. 9 These cutaneous eruptions were 
thought to recur by an immunologic  
mechan i sm triggered ei ther  by a se- 
q u e s t e r e d  a n t i g e n  r e s i d i n g  i n t r a -  
cutaneously or by exposure to a cross- 
reacting venom. 

Another  case, recently seen by us, 
occu r red  af te r  c o n t a c t  w i t h  Stom- 
olophus meleagris in  a 32-year -o ld  
woman .  13 E x a m i n a t i o n  of a b iopsy  
specimen taken from her ankle at the 
t ime  of recurrence showed a signifi- 
cant  l y m p h o c y t i c  pe r ivascu la r  infil-  
trate wi th  eosinophils in the dermis. 
No nematocysts  were identified in the 
biopsy. Direct  immunofluorescence of 
this lesion was negative for IgG, IgM, 
and C3.13 Peripheral blood leukocytes,  
drawn both at the t ime of recurrence 
and a month  later, did not  show any 
increased  l y m p h o k i n e  ac t i v i t y  after  
exposu re  to Stomolophus, Pelagia, 
Physalia, and Chrysaora v e n o m ,  9 
even though she had elevated serum 
IgG ant ibodies  against  Stomolophus, 
Physalia, and Pelagia antigens, as well 
as normal  IgE antibody levels against 
Stomolophus antigen. 13 In one of the 
cases of recurrent  jellyfish eruptions, 
oral prednisone suppressed the origi- 
nal cutaneous lesions. 17 

In addition to these known cases of 
recurrent cutaneous eruptions follow- 

Local Reactions 
Toxin-induced 
Exaggerated local reaction 

(angioedema) 
Recurrent reactions up to four 

episodes 
Delayed persistent reactions 

up to several months 
Distant site reactions 
Contact dermatitis 
Papular urticaria up to 

one month 

Long-Term Reactions 
Keloids 
Pigmentation 
Fat atrophy 
Contractions 
Gangrene 
Vascular spasm 
Mononeuritis 
Autonomic nerve paralysis 
Ataxia 

Post-Episode Dermatitis 
Herpes simplex 
Granuloma annuiare 

Reactions From 
Jellyfish Ingestion 

Gastrointestinal symptoms 
Urticaria 

Systemic Reactions 
Toxin-induced 
Irukandji reaction 
Respiratory acidosis 

Fatal Reactions 
Toxin-induced 

Immediate cardiac arrest 
Rapid respiratory arrest 
Delayed renal failure 

Anaphytaxis 

ing a single jellyfish envenomat ion,  
our group is aware of five others, most  
occurring off Carol ina beaches. Even 
though our referral area encompasses 
the endemic area of Chrysaora in the 
Chesapeake Region, we know of only 
one case wi th  recurrent eruption that 
was primed by that  animal 's  venom I7 
and none that  were triggered by sea 
nett le stings. This would indicate that 
c e r t a i n  spe c i e s  ( p r o b a b l y  o c e a n i c  
Physalia} are more  l ikely  to induce 
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these recurrent reactions. It is also our 
clinical impression that persons expe- 
riencing recurrent eruptions were not  
envenomed f requen t ly  pr ior  to the  
triggering sting. The female:male  case 
ratio is 5:1. 

Persistent, delayed granulomatous  
n o d u l e s  s u b s e q u e n t  to  j e l l y f i s h  
envenomat ion  also have occurred.  14 
One patient  had moderate pain wi th  
the i n i t i a l  t r a n s i e n t  s t ing.  Four  to 
seven days later, a de layed chron ic  
eruption began at the site of tentac- 
ular c o n t a c t .  T h i s  h e a l t h y  y o u n g  
woman, p r e s u m a b l y  e n v e n o m e d  by 
Pelagia noctiluca in the  Medi te r ra -  
nean sea, developed a refractory facial 
lesion that  persisted for seven months.  
This pat ient  had normal  serum levels 
(equal to control sera) of antigen-spe- 
cific IgG and IgE a n t i b o d i e s  (anti-  
Chrysaora, anti-Physalia, and ant i -  
Pelagia) in her sera three years after 
the envenomation,  as shown in tests 
performed by our laboratory. At  the 
same time, however, peripheral blood 
mononuclear leukocytes from this pa- 
tient, exposed to Chrysaora antigen, 
had slight increases in their lympho- 
kine activity, which could be reversed 
by the add i t i on  of i n d o m e t h a c i n  to 
the cu l tu re  m e d i u m .  This  suggests  
that prostaglandins  played a role in 
the lymphokine  response.9 

The cutaneous eruption on the pa- 
t ient 's  cheek  was an e r y t h e m a t o u s  
and indurated nodule 3 to 4 cm in di- 
ameter. Examinat ion of a biopsy spec- 
imen of this lesion showed a dermal 
ce l lu la r  i n f i l t r a t e  s i m i l a r  in  mor-  
phologic fea tures  to tha t  of the  de- 
layed h y p e r s e n s i t i v i t y  r e a c t i o n  in 
human beings. 14 This pathologic pic- 
ture differed markedly  from the scant 
dermal perivascular mononuclear  cell 
infiltrate usual ly present in coelente- 
rate envenomations.  2 Because of this 
fact and the chronic i ty  of the  erup- 
tion, the  p a t i e n t ' s  r e a c t i o n  to en- 
venomation was thought to be an ex- 
a m p l e  of d e l a y e d  c e l l - m e d i a t e d  
immunity. Other persistent eruptions 
lasting several weeks also have been 
reported after envenomat ion by other 
coelenterates.14,17,18 The  les ions  in 
these patients ,  however, were much  
smaller than the lesion of the patient  
described in th is  paragraph,  and in 
addition, were m u l t i p l e  r a the r  than  

singular. 
A case of an erythematous,  inflam- 

matory  erupt ion appearing at a site 
distant to the envenomed area was re- 
ported after a Physalia sting, l~) This  
patient ,  who experienced envenoma- 
tion on her right ankle and foot, devel- 
oped an exudative and erythematous  
in f l ammatory  response on the right 
ear, gingiva, and cheek a few hours 
later. This distant eruption progressed 
for two days, stabilized, then subsided 
after ten additional days. Although her 
inf lammatory  response resembled the 
anticipated reaction to eating a jelly- 
fish, 4 repea ted  ques t ion ing  fai led to 
explain this eruption on the basis of 
nematocys t  contact  wi th  the head and 
neck. Seven years after envenomation,  
no antigen-specific IgE or IgG was de- 
tected in our laboratory against Physa- 
lia antigen in her serum. 

A n  u n u s u a l  c o n t a c t  d e r m a t i t i s  
caused by the tentacles  of Physalia 
and o the r  je l lyf ish  was repor ted  re- 
c e n t l y  by  a Japanese  group,  z6 Al-  
though no T cell  s tudies  were per- 
formed,  repea ted  topica l  pa tch  tes t  
challenges on c l in ical ly  normal  skin 
were conducted and the results were 
positive. 

A papular urticarial  eruption was re- 
ported in the case of a pregnant  29- 
year-old  a top ic  Japanese housewife ,  
who con tac ted  a powdered  je l lyf ish  
that  she was preparing to use as a deli- 
cacy for a meal.2o F i f teen  m i n u t e s  
after soaking the animal  in hot  and 
cold water, her hands began to "bum." 
This reaction was quickly followed by 
generalized pruritus and giant elevated 
urt icaria.  On the fol lowing morning,  
the pa t ien t  had mul t ip le  smal l  scat- 
tered urticarial  lesions that  were 1 to 2 
cm in d iameter  and persis ted for 30 
days. This  pat ient ' s  ur t icar ia l  lesions 
could be controlled with  low doses of 
ch lorpheni ramine  and topical  drying 
agents .  Because  th i s  p a t i e n t ' s  der- 
mat i t is  was caused by a dried, yellow 
purchased jellyfish, adequate  species 
identification was not possible (it was 
p r e s u m a b l y  Rhopalonema). N e i t h e r  
i m m u n o f l u o r e s c e n c e  nor  cy to log i c  
studies were performed on the erup- 
tion, and it is assumed that  these le- 
sions were a hypersensi t ivi ty reaction 
analogous to papular urticaria. 

In another  example  of papular  ur- 

t i c a r i a l  l e s i o n s ,  s e v e r e  Chironex 
fleckeri stings resulted in tiny, pru- 
r i t i c ,  p a p u l a r ,  e r y t h e m a t o u s ,  and  
punc t a t e  les ions  in n o n e n v e n o m e d  
skin  a few days after  a s igni f icant  
sting was experienced nearby. 2I In one 
of the recurrent  erupt ion cases, pap- 
ular, urticarial  lesions distant from the 
o r ig ina l  e n v e n o m a t i o n  s i t e  a ccom-  
panied an exacerbation. 17 

CHRONIC OR LONG-TERM 
REACTIONS 

Long-term local sequelae of jellyfish 
envenomation include the appearance 
of ke lo ids ,  h y p e r p i g m e n t a t i o n ,  fat  
atrophy, gangrene,  con t rac t ion ,  and 
scarringA,6, 2] Subcutaneous  fat atro- 
phy has appeared at the site of en- 
v e n o m a t i o n  f rom an Ind ian  Ocean  
jellyfish, starting six weeks after the 
sting and persisting for more than six 
months.  6 Four cases of vascular spasm 
of the upper  ex t remi ty  are current ly  
k n o w n  22 (JA W i l l i a m s o n ,  p e r s o n a l  
communica t ion ,  September  1986; D 
Mebs, personal communicat ion,  Janu- 
ary 1987). All  of these cases occurred 
in the Indo-Pacif ic  region. A self-re- 
solving m o n o n e u r i t i s  m u l t i p l e x  on 
the e x t r e m i t y  occurred  after  a sus- 
pected man-of-war sting off the coast 
of Nor th  Carolina. 23 Temporary paral- 
ysis of mul t ip le  autonomic nerves in a 
sw imme r  followed an envenomat ion  
in Ma lays i an  waters .  24 This  pa t i en t  
had a distended abdomen and urinary 
bladder, and was unable to develop an 
erect ion,  ur inate ,  or l ac r imate .  The  
R-R interval on ECG did not  change 
with  breathing or carotid sinus mas- 
sage. In a similar case, a v ic t im exhib- 
i ted 48 hours of low-grade fever, blad- 
der atony, diplopia, and ataxia after a 
Physalia sting. 

Post-Envenomation Dermatitis 
In one patient,  an episode of herpes 

labialis appeared a day after a severely 
painful sting on a New Jersey beach. 
In another  ins tance in Hawaii,  gran- 
u loma annulare  lesions appeared on 
the leg a few days after a sting (RM 
Mandojana, personal communicat ion,  
February 1986). 

JELLYFISH INGESTION 
Human reactions to jellyfish inges- 

t ion include toxin- induced cramping 
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and abdominal  pain. 25 One case of 
generalized cutaneous  erupt ion fol- 
lowing jellyfish ingest ion has been 
cited. 26 The nature of the latter re- 
action is unknown. A puzzling obser- 
vation has been that no case of serum 
sickness after jellyfish envenomation, 
either by ingestion or natural tentacle 
contact, has been reported to date. 

SYSTEMIC REACTIONS 
In addition to the cutaneous erup- 

tion, some stings are accompanied by 
such systemic symptoms as malaise, 
weakness ,  ataxia,  d izz iness ,  local  
c r amp ing ,  m u s c l e  spasms ,  pares-  
thesias, low-grade fever, nausea, and 
vomiting, all of which are thought to 
represent cons t i tu t ional  toxic reac- 
tions to the venom.2, 25-27 In some of 
these cases, it appears that movement  
of the envenomed limb leads to in- 
creased mobi l iza t ion  of the venom 
from the inoculation site as a "muscle 
pump" is activated. 

An "Irukandji"  syndrome  was de- 
scribed several years ago after enven- 
omation by a small jellyfish, Carukia 
barnesi.25 The name of this syndrome 
is derived f rom an aboriginal Aus- 
t r a l i an  t r ibe  l iv ing  on n o r t h e a s t  
Queens land  where  Carukia is en- 
demic. A small but  t ransient  sting, 
frequently invisible and comparable to 
a minor insect bite, initiates this reac- 
tion. Cutaneous pain may be delayed 
five to 40 minu tes ,  after w h i c h  it 
starts at the sacrum or abdomen as a 
severe, boring pain that spreads to the 
thighs and chest, where the sensation 
is described as cramping. Severe, ex- 
cruciating waves of generalized my- 
algias occur for hours (personal com- 
m u n i c a t i o n ,  P Finner, May  1987). 
Subsequently, the Irukandji syndrome 
persists over the next 24 to 48 hours. 
The other signs and symptoms may 
include tremor, anxiety, piloerection, 
hyperpnea, headache, nausea, vomit- 
ing, sweating, restlessness, pyrexia, 
tachycardia, coughing, blood-streaked 
sputum, prostration, pallor, cyanosis, 
and oliguria. Spontaneous recovery 
gradually follows. 25 Neither histologic 
nor immunologic studies of these vic- 
tims have been reported. In one case a 
lumbar puncture was done; the cere- 
brospinal fluid was normal  (JA Wil- 
l iamson,  personal  c o m m u n i c a t i o n ,  
October  1984). In another  case, left 
ventr icular  failure requiring intuba- 
tion was detected (JA Williamson, per- 
sonal communicat ion,  January 1987). 
Anecdotally, administration of phen- 

tolamine appears to reverse the hyper- 
tension seen in these cases. 28 This 
syndrome is assumed to represent a 
toxic react ion to the v e n o m  of the 
small jellyfish. 

FATAL REACTIONS 
Human fatalities may occur as a re- 

sult of anaphylaxis or toxic mecha- 
nisms. Al though  no h u m a n  beings 
have been intensively studied at the 
t ime of a fatal envenomation,  it ap- 
pears most  likely that various toxins 
within the venom may be lethal by 
any of three methods. The most  po- 
tent marine venom known is that of 
the sou theas t  Pacific box jel lyfish 
(Chironex fleckeri and Chiropsalmus 
quadrigatus), which kill experimental 
animals by inducing cardiac or respi- 
ratory arrest. 29 These deaths may oc- 
cur within a few seconds with concen- 
trated venom or may be delayed for 
several hours. Those animals dying in- 
stantly appear to die from cardiac ar- 
rest. 7 Coronary vasospasm may play a 
role in the lethal action, go Respiratory 
arrest can occur rapidly and also will 
appear in animals receiving treatment 
to counteract the cardiotoxin of these 
jellyfish. 31 One patient developed res- 
p i r a to ry  ac idos is  af ter  a Physa l i a  
sting. 32 This state of hypoxia  may  
have been a forerunner of the fatal res- 
piratory arrest seen in more severely 
envenomed  patients.  Some cases of 
jellyfish venom-induced delayed death 
in experimental animals are thought  
to occur because of hyperkalemia re- 
sulting from a "shocked" kidney syn- 
drome. 3 3  

It has been estimated that at least 
50 feet of box jellyfish tentacles must  
touch the skin of an adult in order to 
deliver a fatal dose. 34 Each tentacle 
imprint  marks the site of additional 
in t radermal  v e n o m  injection. Perfu- 
sion of the injured skin and mobiliza- 
tion of the venom are increased as the 
stricken patient writhes or struggles 
because of the pain. Jellyfish deaths in 
human beings can occur as a result of 
central  respiratory failure appearing 
m a n y  minu tes  after envenomat ion .  
The instant  death found in animals 
injected intravenously with jellyfish 
v e n o m s  has no t  yet  been seen in 
human  beings, probably because the 
blood venom level has not achieved a 
sufficient threshold to fatally injure 
the hear t  before respirat ion ceases. 
However, a recent death of a 5-year-old 
chi ld  in Aus t r a l i a  f r o m  Chironex 
envenomation may have been due to 

cardiac causes. (JA Will iamson,  per- 
sonal communication, February 1987). 

A human case of acute renal failure 
associated with intravascular hemo- 
lysis and hemoglobinuria in a 4-year- 
old girl stung on three extremities by 
the Portuguese man-of-war, Physalia 
physalis, has been reported.35, g6 A six- 
hour latent period elapsed before she 
became acutely ill, and her renal out- 
put was suppressed for at least two 
weeks. Recovery required a two-week 
hospital izat ion.  Al though this case 
was not fatal, it is our hypothesis that 
it is analogous to cases resulting in de- 
layed dea th  of e x p e r i m e n t a l  ani- 
mals.33 

Jellyfish e n v e n o m a t i o n  m a y  also 
kill human beings who suffer anaphy- 
laxis. 4 Some of the initial studies on 
anaphylaxis were performed in dogs 
w i t h  the  use  of coe l en t e r a t e  (sea 
anemone) protein as antigen. 37 A re- 
cent case report illustrates anaphyl- 
axis after jellyfish envenomation. The 
serum of a healthy 59-year-old wom- 
an, found hypotensive and pulseless 
15 minutes  after being stung on the 
knee, p r e sumab ly  by Pelagia noc- 
tiluca, contained elevated levels of IgE 
directed against the venom of a re- 
la ted  je l lyf ish  species  (Chrysaora 
quinquecirrha) nine months  later. At 
that time, her basophils were capable 
of releasing increased levels of his- 
tamine when contacting this antigen, 
and a heat-labile factor in her serum 
could transfer the jellyfish venom sen- 
sitivity to normal human basophilsJ 1 

DIAGNOSIS A N D  THERAPY 
The correc t  therapy  for jel lyfish 

e n v e n o m a t i o n  syndromes  requires 
both an adequate diagnosis of the dis- 
order and accurate ident i f icat ion of 
the offending species. This fact will 
become apparent as technology yields 
be t te r  p h a r m a c e u t i c a l  and i m m u -  
nologic therapeutic agents, 7 as well as 
improved  pro te in-separa t ing  proce- 
dures to isolate venoms and delineate 
the pa thogenes i s  of envenoma t ion .  
The treatment of anaphylaxis consists 
of maintenance of the airway, fluid re- 
suscitation, oxygen supplementation, 
and the prompt parenteral administra- 
tion of epinephrine. Therapy for a po- 
tentially fatal toxic reaction from Chi- 
ronex fleckeri includes the mainte-  
n a n c e  of v e n t i l a t i o n  and ca rd iac  
function. Intravenous verapamil drug 
therapy may prove to be useful.31, 38 
Although this agent has not been used 
in h u m a n  beings, exper imental  evi- 
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dence in rats and mice suggests that it 
may be of value in human Chironex 
envenomation. 

In cases of Chironex envenomation, 
IV species-specific hyperimmune sera 
or antivenin is available from the 
Commonwealth Serum Laboratory in 
Melbourne, Australia. Immunothera- 
py should be considered to counteract 
the systemic symptoms and pain in 
severely stung patients, 21 but side ef- 
fects of anticomplimentary activity 
and serum sickness can occur. Reas- 
surance of the patient and immo- 
bilization of the envenomed part are 
essential. First-aid therapy should in- 
clude methods to suppress additional 
nematocyst rupture and may be spe- 
cies-specific. The patient's skin should 
be sprayed with vinegar if the offend- 
ing animal is thought to be Chironex 
flecked or Physalia physalis; a slurry 
mixture of baking soda should be used 
for stings by Chrysaora quinquecir- 
~ha. 39-41 Once the nematocysts are 
counteracted by these measures, man- 
ual removal of adherent tentacular 
strips follows. The use of systemic 
corticosteroids will be ineffective in 
cases of envenomation produced by 
toxic reactions. The application of lo- 
cal heat or cold is not beneficial for 
Chrysaora stings. Therapy with in- 
domethacin,  ibuprofen,  or non-  
steroidal analgesics should be enter- 
tained in cases of prolonged, persistent 
reactions. 42 Refractory hyperpigmen- 
tation may be controlled by hydro- 
quinone bleaches, and keloids can be 
treated in the standard manner, with 
injectable corticosteroids to alleviate 
the cutaneous elevation and local ten- 
derness. Some animal experimental 
evidence indicates that methysergide 
and indomethacin may reduce the 
cutaneous vasopermeability induced 
by Physalia and Chironex venoms, 
respectively. 42 The therapy recom- 
mended here will probably change as 
the field continues to advance; 43 for 
this reason we have recently founded 
the International Consort ium for 
Jellyfish Stings to better collect and 
review envenomation cases. 

SUMMARY 
Numerous recent advances in the 

management of jellyfish envenoma- 
tion syndromes necessitate knowledge 
of the offending species and compo- 
nents of its venom. The pathogenic re- 
action in human beings most probably 
is a mixture of toxic and allergic 
mechanisms. In view of these facts, 

t he  e m e r g e n c y  p h y s i c i a n  s h o u l d  m a k e  
h i s  t h e r a p y  spec i e s  speci f ic  a n d  capa-  
b le  of c o u n t e r a c t i n g  t h e  effects  of t h e  
m u l t i p l e  p o l y p e p t i d e s  i n j e c t e d  i n t o  
t h e  p a t i e n t  t h a t  p r o d u c e  t h e  spec i f i c  
e n v e n o m a t i o n  s y n d r o m e .  
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