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I n h i b i t i o n  of  I m m e d i a t e  H y p e r s e n s i t i v i t y  R e s p o n s e s  in  F l a t f i s h  

We recent ly  showed t h a t  the  in t radermal  inject ion of 
fullgal ext rac ts  which prec ip i ta te  wi th  h u m a n  C-reactive 
prote in  (CRP) and 'normal '  plaice serum 1 cause an 
immedia te  (type I) hypersens i t iv i ty  react ion in the  skin of 
plaice, Pleuronectes platessa L. ~. Al though  cutaneous 
anaphytaxis  was not  observed when the  fungal  ext rac ts  
were inj coted into the  closely related flounder, Platichthys 
[lesus (L.), an e r y t h e m a  react ion could be induced in the  
skin of this species following i.v. inject ion of plaice serum 
and subsequent  in t rade rmal  challenge wi th  the  fungal  
prepara t ions  2. The  na ture  of the  skin-f ixing plaice serum 
factor(s) and the  pharmacologica l  mediators  responsible 
for the  cutaneous anaphylax is  in plaice and f lounder  have  
still  to be established. 

In  this  communica t ion  we repor t  results of exper iments  
designed to provide  p re l iminary  informat ion  on the  phar-  
macological ly-act ive agents  involved  in the  immedia te  
hypersens i t iv i ty  responses of flatfish. In  part icular ,  we 
set out  to inves t igate  whether  the  poik i lo therm skin 
reactions could be produced by  inject ion of vasoac t ive  
substances and a h is tamine  l ibera tor  and whether  the  skin 
reactions could be inhibi ted by  some of the  compounds  
which are effect ive in p reven t ing  type  I hypersens i t iv i ty  
react ions in higher  ver tebrates .  

In  bo th  plaice and flounder, immedia te  e ry thema  
react ions were produced following in t radermal  inject ion 
of 0.2 ml  of h i s tamine  (5 mg/ml) ,  serotonin (5 rag/m1) and 
the  h i s tamine  l iberator,  compound  48/80 (500 ~zg/ml). 
The  skin reactions induced by each of these prepara t ions  
appeared ident ical  wi th  the  reactions produced following 
inject ion of the  fungal ext rac ts  ~. We  saw no obvious signs 
of distress in plaice following the  i.v. inject ion of h is tamine  
(7 mg/100 g weight  of fish) or t~pidermophyton ]loccosum 
ex t rac t  (10 mg/100 g) a l though the  plaice showed an 
act ive  cutaneous response to the  in t radermal  inject ion of 
these substances.  In t ravenous  inject ion of 20 mg hista- 
mine/100 g, however,  p roved  le thal  to plaice. 

Plaice were used in exper iments  wi th  drugs known to 
affect  the  act ion of vasoac t ive  substances. In t ravenous  
inject ion of the  serotonin an tagonis t  methyserg ide  
hydrogen  malea te  (40 ~zg/100 g) did not  inhibi t  the  skin 
react ion to 0.2 ml  of E. floccosum ex t rac t  (10 mg/mt)  or to 
serotonin, bu t  the  antagonis t  p roved  toxic  to plaice 
which died wi th in  2 h of admin is t ra t ion  of the  drug. Plaice 
were also sensit ive to an t ih is tamines  such as p romethaz ine  
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HC1. In t r avenous  inject ion of 3 mg/100 g body weight  
kil led the  fish in less than  1 h and did no t  inhibi t  the  skin 
react ions to fungal  ex t rac ts  or to his tamine.  Similar  
results were obta ined wi th  mepyramine  maleate .  In t ra -  
venous inject ion of the  general  anti-al lergic agent  phenir-  
amine p-aminosal icyla te  (4 mg/100 g) however,  complete ly  
inhibi ted the  skin react ion of plaice to E. floccosum 
ex t rac t  and reduced the  react ion to h i s tamine  in 70% of 
the  plaice tested. The  most  clear cut  results obta ined wi th  
the  inhibi t ion of the  immedia t e  skin react ions in plaice to 
E. /loccosum ex t rac t  and compound  48/80 were observed 
after  the  i.v. inject ion of d isodium cromoglycate  (DSCG). 
This compound  is known to inhibi t  mas t  cell degranula-  
t ion in some species a and has recent ly  been shown to 
inhibi t  cyclic AMP phosphodiesterases ill v i t ro  4. Various 
concentra t ions  of D SCG were illj ected i.v. into plaice and a 
dose of 16 rag/100 g, when given 1 min  before in t radermal  
in ject ion of E. /loccosum ext rac t  or compound  48/80, 
resulted in the  complete  inhibi t ion of the  e ry thema  
reactions.  Inh ib i to ry  effects to skin challenge persisted 
for up to 18 h. A dose of 8 mg DSCG/100 g did not  
p reven t  the  skin react ions bu t  reduced their  intensities.  

Since the  results wi th  ant ih is tamines  and the  serotonin 
antagonis t  p roved  inconclusive, i t  seemed possible t ha t  
vasoac t ive  substances o ther  t han  h is tamine  and serotonin 
might  be involved  in the  plaice skin reactions. In  mammals ,  
an i m p o r t a n t  bu t  l i t t le  unders tood media to r  of anaphyl-  
axis is slow react ing substance of anaphylaxis  (SRS-A) ~, 6. 
Repor t s  t h a t  the  ant if i lar ial  chemotherapeu t ic  diethyl-  
ca rbamazine  c i t ra te  can suppress ant igen-induced release 
of S R S - A  in the  ra t  and fronl monkey  lung 7, s, p rompted  
us to use th is  drug in in v ivo  exper iments  wi th  plaice. 
In t ravenous  inject ion of 6 mg  of d ie thy lcarbamazine  
ci trate/100 g, less than  5 min  before challenge wi th  
E. floccosum extract ,  comple te ly  inhibi ted the immedia te  
e ry thema  react ion and substant ia l ly  reduced the  react ion 
to compound  48/80. W h e n  the  drug was given 15 min 
before challenge the  in tens i ty  of the e ry thema  was 
reduced bu t  not  abolished. A short  dura t ion  of act ion of 
d ie thy lcarbamazine  was also noticed by  ORANGE et  al. : in 
their  studies wi th  rats. The  s imilar i ty  be tween  fish and 
mammal s  in the  act ion of d ie thy lcarbamazine  was not  
reflected wi th  DSCG. Our f inding of the  long t e rm action 
of DSCG in plaice was at  var iance  wi th  m a m m a l i a n  
results where the  inhibi tory  act ion was of short  dura t ion  
and where DSCG and ant igen  had  to be presented  to- 
ge ther  for effect ive inhibi t ion to occur 9. 

In  higher  ver tebra tes  i t  is now apparen t  t ha t  the  
observed symptoms  of an immedia te  hypersens i t iv i ty  
react ion are caused by  the  release of media tors  f rom 
ta rge t  cells1~ The mediators ,  which have  a profound 
effect on smooth  muscle and vascular  permeabi l i ty ,  are 
released f rom ceils a l ready  presensit ized by  the  presence 
of t issue-fixing or reaginic ant ibodies  on thei r  surfaces12. 
The ta rge t  cells appear  to be composed largely of mas t  
ceils and basophils  bu t  release of media tors  can be 
induced in some m a m m a l i a n  species by  allergen challenge 
of reagin-sensit ized lung tissue, nasal  polyps and peripheral  
blood leukocytes  13. Mast  cells have  been described in 
teleosts14 and demons t ra ted  in plaice skin15. The eosino- 
philic granular  ceils described by  ROBERTS et al. 15 in the  
plaice, migh t  also be involved  as ta rge t  ceils, since follow- 
ing in t radermal  inject ion of compound  48/80 they  
became act ive  and were observed migra t ing  f rom thei r  
usual basal  posi t ion in the  epidermis.  Wi th in  i h of 
injection, the  epidermis  appeared depleted of these cells 
in areas of cutaneous anaphylaxis  (C.K. MURRAY and 
T.C.F., in preparat ion) .  H i s t amine  is known to occur in 
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fish ~-~s and the presence of this biologically ac t ive  
amine, bu t  not  5 -hydroxyt ryp tamine ,  has been de- 
mons t ra ted  in the  dermis of plaice ~. Al though SRS-A has 
been demons t ra ted  in p r imate  skin ~, its cellular origin 
remains obscure and there  appear  to be no reports  of 
finding SRS-A in any tissues from poikilotherms.  

Al though  the  mechanisms involved  in immedia te  
hypersens i t iv i ty  reactions have  been the  subject  of 
in tensive s tudy  ~0-~, much  has still to be learned about  the  
chemical  mediators  involved  and this  is especially t rue  of 
media tors  found in mammals  o ther  than  primates.  The 
mediators ,  t a rge t  ceils and sensit ivi t ies of different  tissues 
v a r y  wi th  speciesn,  ~a and wi th  poiki lo therms t h e  
avai lable  knowledge on all  of these aspects is ex t remely  
l imited.  
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In  our exper iments  the  adminis t ra t ion  of ant ih is tamines  
alone did not  inhibi t  the  plaice e ry thema  reactions.  This  
m a y  indicate  t ha t  h is tamine  is not  involved  in the  plaice 
skin reactions or t ha t  mediators  o ther  t han  h is tamine  are 
also involved.  However ,  inhibi t ion of the  fungal  ex t rac t  - 
and compound  48/80 - induced plaice e ry thema  reactions 
by DSCG and die thylcarbamazine ,  compounds  known to 
i n h i b i t  s o m e  t y p e  I al lergic r e sponses ,  s u p p o r t s  o u r  e~rlier 
conc lu s ion  2 t h a t  we  are  dea l ing  w i t h  a t r u e  i m m e d i a t e  
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 a p o i k i l o t h e r m .  F u r t h e r  
e x p e r i m e n t s  a re  in p r o g r e s s  in a n  a t t e m p t  to  i den t i f y  t h e  
i nd iv idua l  p h a r m a c o l o g i c a l l y - a c t i v e  c o m p o u n d s  a n d  t h e  
t a r g e t  cells w h i c h  are  i n v o l v e d  in t h e  f l a t f i sh  c u t a n e o u s  
reac t ions .  

Rdsumd. Comme le cromoglycate  disodique et  la 
d i6 thylcarbamazine  (qui ne sont  pas des ant is taminiques)  
inhibent  la %act ion d 'hypersensibi l i t6  imm6dia te  chez 
Pleuronectes platessa s la suite d 'une  inject ion intra-  
dermique  d 'ex t ra i t s  Iungiques,  il semble que les m6dia- 
teurs autres  que  l 'h i s tamine  penven t  8tre impliqu~s. 
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Hexose-6-phosphate  dehydrogenase (H6PD ; EC 
1.1.1.47) is a microsomal  enzyme which has been demon-  
s t ra ted  in a number  of tissues f rom different  species ~-~. 
I t  is ident ical  wi th  glucose dehydrogenaseS, 18,i~. After  
biochemical  and immunologica l  experiments ,  and hybrid-  
izat ion studies in t rout ,  i t  was suggested tha t  H 6 P D  and 
glucose-6-phosphate dehydrogenase (G6PD ; EC 1.1.1.49) 
arose f rom a common ancestral  type  of G6PD, an interest-  
ing relat ionship of H 6 P D  and G6PD on the  evolu t ionary  
basis has been established ~5-~s. In  m a m m a l i a n  tissues 
considerable biochemical  differences be tween H 6 P D  and 
G6PD have  been found a-~, s, ~1, ~2 ; a comparison of the two 

Comparison of hexose-6-phosphate-dehydrogenase (H6PD) and of 
glncose-6-phosphate- dehydrogenase (G6PD) 

Properties H6PD G6PD 

Localization Microsomal fraction 
Genetic control Autosomal 
Substrates G6P 

Gal-6P 
2-d-G6P 
Glucose 

Coenzymes NADP NADP 
NAD (NAD) 

Molecular weight 223,000 102,000 
Binding to CM-cellulose + + + + 
Eleetrophoretic mobility slow fast 
Precipitation by anti-G6PD -- + 
Inactivation by anti-G6PD - + 

Soluble fraction 
X-chromosomal 
G6P 
(2-d-G6P) 

enzymes is given in the  Table. E lec t rophore t ic  studies on 
h u m a n  l iver  a a n d  p l a c e n t a  9 s u g g e s t e d  t h a t  H 6 P D  is a 
h i g h l y  p o l y m o r p h i c  e n z y m e .  H o w e v e r ,  no  d i s t i nc t  
p a t t e r n  of i n h e r i t a n c e  cou ld  be def ined  b y  the  r e su l t s  
r e p o r t e d .  W e  h a v e  p e r f o r m e d  an  e l e c t r o p h o r e t i c  s t u d y  
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