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The allergic adverse reactions to anesthetics are mostl.v immediate
react ions.  T"vo terms are current ly used in the l i teratLtre to def ine them:
anaphylactoid and anaphyiact ic.  The term anaphl ' ' lactoid should be used
when no direct  evidence exists for  the involvement of  an immune mecha-
nism. In fàct ,  several  anaphylactoid react ions have become true anaphyiact ic
react ions when the development of  sol id-drug phase radioimrnunoassays
(RIA) al lowed detect ion of  speci f ic  tgE in the serum of the pat ients.  Anaphy-
lact ic react ions to anesthet ics are rare according to French and Engl ish data;
they are respect ively in the order of  l /9,000 and 114,500-20,000 in these
countr ies i l -3] .  In Austral ia,  such react ions occur once every 5-25,000
anesthet ics,  wi th a 3.4o/o mortal i ty [4] .  In the French exper ience, about 800/o
of anaph-vlactic reactions in anesthesiology are due to mriscle relaxant drugs.
The bioiogical tests are efficient for studying the cellular release of mediators
in v i t ro ( leukocyte histamine release) or in v ivo (histamine, methylhista-
mine, tryptase, eosinophil cationic protein) and for detecting serum specific
ant idrug IgE (RAST, Sepharose-drug RIA and QAS-RL{).  There is some
controversy about the strategy for using these biological tests. Are they useful
for preventive screening and for diagnosis? What is their value for elicit ing a
harmful  drug in sensi t ized pat ients? In th is review. we wi l l  f i rst  consider the
pathomechanisms of  anaphylactoid and anaphylact ic react ions before de-
scribing the biological data in several examples of allergy to anesthetic drugs
and proposing a strategy for the use of the biological tests in this type of
al lerev.
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f 'at l t t t rncr 'hctn i .s i t t  of '  . lnaphvluc ' to ic l  c t  ncl  . lnaphylat ' t rc .  i l i , r rc . l i  p i rs

. - lnaphv l t t , r is

T l t c  a n a p h l " l a c t i c  r c a c t i o r t  i s  m e d i a t e d  b y ' I g E  a n t i b o t i ì . - s  b l u i t r ì  l o  i h c
s u r f a c c  o f  e i t h c r  m a s t  c e  l l s  a n c i  b a s o p h i l s  v i a  h i g h  a f f t n ì r r '  : , t c c i i ' , c  r c c c i t i o r s
FceR i  t l r  i , l i ' 1 \ ' n t p i ì oc l t cs .  cos ìnoph i l s  and  p la t c i c i s ' ; i a  1 ( - , r r , ,  r . r r Í ì i r : i r ' f ùccp io r s
F c e l { l l  I i ] .  , { c t i i . ' a t i o n  o f ' m a s t  c c l l  a r r t i  i r a s o p i r i l  f r c r ; R I  i s  l b i t r i n c c l  v i a  r h c
b r i dg ing  be ' t , ' r ' e cn  ad jacen t  l g i -  t r o l cc r - r l c s  bv  t hc  an t i s r Ì r  

' f l l i s  
i i i ' r t i g rng

r c q u i t ' c s  : t t  i c a s t  t h c  p r c s e n c e  o f  t u , ' o  c o i t o p c s  i n  t h t  c ì r i t g  l , i l i i i : , ' n  9 r '  i 1  t h c
r ^ ' ' h o l a  h e p t c n  ( d r L r g  c o m p l e . r , : d  t o  l r  t a r ' ; ' i r r  l ) r . t e i n ) . . \ i l c r g i  i o  n t L L s c l c
re l i i x l t n t s  i s  t l r c  n tos t  c l ocumcn tcd  rno t l c l  o i ' t l r L l q  : u l l t p i t , , ' l l r i s  r i r  l ncs rh . . r : ; r o l -
o g , ' *  [ 2 ] .  

- f h e  
a c t i r . i t t i o n  o f  F c s R I  i s  t h c  m e c h a n i r ; i l  b . ,  * ì i i c Ì r  t h i ' n i a j o r i t l , ' o f

i t c i v ' c i s e  r c a c t i o n s  t o  m r i s c i c  r e l a x a n t s  o c c u r .  j l u l t l o  l n d  i : t s i r r . r ' l ó .  I I  p c r -
Í b rn l cd  a  I ì 1 . - \  t o r  de tec t t ng  an t r rnusc l c  r e l ax : i n t  í gE  i r  s t , , l - i ì .  o r ' s cns i r i z cc i
pa t i en i s  us lng  a  so l i d - c ' l r l i {  phase  p rc l t a rec Ì  b_ r ,  co r . u i en i  coL rp l i ng  o Ì ' l t r usc l c
re lax : t n t s  i o  cp t t x l ' -Scpha r .osc .  B "  i nh ib i t r on  o f  t hc  I gF - I ì 1 . : .  i n  p rCs t ìRCr ì  o i
s t r uc tu ra l  ana logs .  t he l '  dcmons t ra l cL l  t h i i t  t hc  ( i o í ì r ì l o r ì  e - i ) i t op r ,  i nvo l r , cc l  a
sL lDS t i t L l t ed  ammon ium ion .  N Ios t  o t ' t he  n r r r s r : l c  r c l a , i r i n t  c i r ugs  sha re  tw 'o
subs t i t u te i l  ammon ium ions  and  a re  t he r ' . t b r c  c i ì r ' l r l en t  r r r  r cqa rc i  t o  î i 1 r i r
i i b i i i t r '  t o  b i nd  spcc i f t c  I gF - .  D i c i i e r  e t  a [ .  [ 8 ]  sho , , i ' r ' r i  t he i  r i r c  op r ima l  l cng th
betu 'een t * 'o  ep i topes had to  bc h ighr ' r  th i t r - r  [ ' r  - \  in  o ic lc l  to  b inc l  r r io  ar l jaccnt
i g E s  o n  t h c  t a r g e t  c e l l .  F l c . r i b i l i t l  o i ' t h c  n r c l c c u l c  c r r n  ; r ì s o  i m p l o v c  r t s
r cac l i v i t \ ' .  . - \ f i e r  b r i i i g i ng  o f  t hc  FceRI - l gE  comp le r  b f  i n r - r ì t i i . a l cn t  a r ì t i g r -ns .
t he  h r ra l  pa th rvav  i s  t he  re l ease  o i  med ia to r s  t r om rnas i  cc i l : ;  anc i  basoph i l s .
Th i s  requ i res  t he  open ing  o t ' ca l c i r - rm  channc l s  i . r s  i r î l  i n t c rn r cd ia l e  s1cp .
f ' r e fo rmc -d  subs tances  r vh i ch  a re  s to red  i n  g ranu l cs  i nc l i r c i e  l r i s t a rn rnc .  cos in -
i l ph i l  and  ncu t roph i l  chemos ta t i c  t ac to r s .  I n  v i r r o  l eukocy , r c  h i s ta r t r i nc
re lease  (LHL)  i s  t he  usua l  t es t  t o  s tudy  t he  basop l - r i l  c l cg r l nu i l i i on  i n  p rescnc t ,
o f  a l l e rgens .  The  re l ease  o f  t r l p tase  r s  spec i i ì c  t o  n i as t  c t l l s  a r r r i  i tS  n l r asL r r t r -
t nen t  i n  p l asn ta  i s  a  good  pa rame te r  f o r  i nves t i ga t i ng  an  I gE -depcn t l c -n t
act i l 'a t ion o f  t issue mast  ce l ls  [9 ] .  iv le  mbranc-c icr ivcc l  r rcd i l i to r : i  c i ì r ì  a lsc l  bc
r - c l ease  c i  b ; '  FceR I  ac t i r - a t ron .  t hese  i nc lude  p ros tag lanc i i n  [ , ì , .  l cuko t r i ene  C . ,
and  p la te l e t -ac t i va t i ng  i ac to r  i 10 ] .  Subs tances  , , vh i ch  ac t  on  ca l c i um channc l
open ing  can  modu la te  i n  i h i s  r va -v -  t he  p roccss  o f  i l cg ra r ru l a t i on .  Th i s  i s  t he
case  o f  ad rene rg i c  and  cho l i nc rg i c  chemica l  t àc to r s .

Ac t i va t t on  o f  FceR l l  b1 ' d rug - l gE  b r i dg ing  can  a l so  t heo re r i ca l l y  l eac i  t hc
b lood p la te le ts  and eos inophi ls  to  a  re lease of  meci iarors .  We have recent l l '
s tud ied the p la te le t  seroton in  re lease b i "  incubat ing in  v i t ro  b looc l  o f  sen-
s i t i zed  pa t i en t s  r . v i t h  i nc reas ing  concen t ra t i ons  o f  musc le  re l axan t .  P la te l e t



yt)

sero tonrn  re iease (PSR)  was pos i t i ve  in  6  ou t  o f  l0  pa t ien ts  a l le rg ic  to  n rusc le
re laxants  I i  l ] '  Eos inoph i l  ca t ion ic  p ro te in  i s  another  subs tance wh ich  cou id
be measured in the blood to stucl ,v the degranulat ion of  eosinophi ls.

Dtrect l)egranulation
This degranuiat ion is direct ly 'dependent on drug concentrat ion.  In v i t ro.

LHL is posi t ive wi th a typical  dose-dependent cur.v,e,  as observ 'ecl  by several
authors in LHL performecl  r .v i th muscle relaxants,  propofol  and barbi turates
[12-14] .  In  our  exper ience,  r - .HL inducec l  by  hypnot ic  d rugs  is  g rea ter  in
a top ic  than in  nona l le  rg ic  sub. lec ts  [1  3 ] .  In  v ivo ,  the  h is ta rn ine  re lease w i l l
depcnd on the cel lu lar  react iv i ty i ind on the dose and rate oi in ject ion of  the
clrug [13].  Every new anesthet ic shoLr ld be testecl  in v i t ro and in v ivo for
rnediator t 'e lease not only f rom mast cel ls and basophi ls.  b l t  a lso l rom
pla te le ts  and eos inoph i ls .  Parameters  shou ld  inc lude h is tamine,  r ryprase,
eosinophi l  cat ionic protein ancl  serotonin in order to invest igate the release
of markers f rom at least  one of  these target cel ls.  React iv i ty of  basophi ls and
mast cel ls is di f ferent.  For instance, th is has been shown by Stel lato et  a l .  [12]
by comparing in v i t ro histamine release provoked by muscie reiaxants f rom
biood basophi ls and isolated mast cel ls.  In th is study, basophi ls f rom
nonal lergic subjects did not release histamine signi f ìcant ly when they were
incubated with ei ther succiny' lchoi ine,  d- tubocurar ine.  vecuronium or atra-
cur ium. By contrast ,  there was a s igni f icant heterogenei ty of  rnast cel ls in
regard to their  response: atracur ium was more ef fect ive than vecuronium.
and vecuronium more ef fect ive than d-tubocurar ine and succinylchol ine
[13].  In addi t ion,  there were also funct ional  d i f ferences depending on the
t issue or ig in of  mast cel ls.  However,  no def in i t ive conclusion can be drawn
fiom this type of experiment since contradictory findings have been pub-
l ished. For example,  North et  a l .  U 5]  observed that in v i t ro histamine release
from human neonatal foreskin was dose-dependent in presence of d-tubocu-
rarine and atracurium and absent in presence of vecuronium.

Complement System Activation
The complement system can be activated by the drug via two major

rnechanisms (flg. I ). The classical pathway corresponds to the activation of
component  c l  by  immune complexes  [16 ] .  The an t ibody  is  usua l ly  o f  the
IgM class and sometimes of the IgG class. The alternative pathway activation
involves directly component c3. Aggregated IgG, IgA or IgE can provoke the
act ivat ion,  but act ivat ion occurs usual ly wi thout ant ibody. Anaphylatoxins
(C3a and C5a) are the breakdown products of complement system activa-



; \ l ìe: -g,v

. u " '  , , / '  
\  " . . r .. / / * \ \ .

l - t i  t ^ ^

, , '  
l q l . / l - l i t r  

I  1
, r ' t  ] t .  

)  -

/ / ' / '  r  [ ] i ass ; ' ra l  D i r .ec t  ,enapny tax i s

/ .  ! rath!va)/  I  pnarmacologrcat  I  l t  j  l
,  ac i ' /a i i r : r  (3)  i  eÍ íect  (2)

; ì n r n l o n r : n t' - , - .  l u l r i r i : l i l  
f

a c i i v ' a t i o n  v i a  I  r -
a l t e r n a t i v e  c a t h ' w a y  ( a )  .  : '  /

. \ . .  
C, i

\ , y
Y' \  
r ì .  Y  l g E
v d

+
Med ia to rs  rn rs tamine ,  k in ins ,  p ros tag ra .o ' i ns ,  i euko t re r - ìes  . . )

f . i 3 .  l .  \ l e c h a n i s n t s  o i n ' u t s t  c c i i  d e g r a n u l a t i o n :  a n a p h y ' l a r i s  (  l -  - - l )  a ' t l  a n a r h ' l a i . t o i r i /
r l o n  i r n m u n e  ( 2 - 1 )  m e c h a n i s r n s .

t ion .  The.v  can be  respons ib le  fo r  re lease o f  mast -ce l l  mec i ia to rs .  
- fhc  

anaph)  -
lac t i c  reac t ion  can thus  be  a  combina t ion  o i  an  tgE-mcc l ia tcc l  re lcase e i
I Í ieL l ia to rs  and o f  a  cc imp lcmen i  ac t i va t ion  by ' thc  c lass ica l  pa thrva_v- .  in  fac t .
conlplenlent has rarel) 'been found to be inr , 'o lved in acivcrse rcact i ,ns t .
anesrhet ics ,  except  tb r  adverse  reac t ions  to  . { l thes in  l  l  7 l .

, lnesthetic D ntgs Responsible .lbr,Jnaphltlactotd ancl
.-l nap hv lctc t i c Reac t i o tts

Table 1 indicates the drugs responsible tbr anaph)-laxis at the Unir-crsity
Hospitai Center of Ìrlancy (France) since 198.1. lvluscle relaxant drugs \\,ere im-
plicated in about 184 cases. Thiopentone was thc scconcl cause r.vith only g cases.
For most of the drugs, specific IgE have been identihed in patients' sera bv RIA.

.L[ttsc le Re lsxant Drttgs
In a recenf French report  of  668 cases of  anaphylaxis to muscle reiaxants.

the drugs responsible for  the react ion were suxamethonium, vecuronium,
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Tab le  1 .  Anes the t i c  d rugs  respons ib le  fo r  caus ing  anaphy lax i s  i n  20 ,1  pa t ien ts  tes ted  in

Nancy '  ( s ince  1984)

Drugs I n te rac t ions

; 3

oio

i v {usc l c  re laxan ts

- f  
h iopen tone

Propofol

D iazepam

lvf  idazolanr

Fentan.v.- l

. \ l l ' en tan i l

Dex t romoramide

) , 1

I,
j

r 8 4

8
J

2
2

3
I

i

9 0 . 2

1 A

g a l l a m i n e ,  a l c u r o n i u m  a n d  p a n c u r o n i u m  i n  r e s p e c t i v e l y  5 4 . 3 .  1 5 . 3 ,  1 1 ,

10 .5  and 8 .1o /0  o f  the  to ta l .  Th is  can be  exp la ined by  the  re la t i ve  f requcnc-v

o f  use  bu t  a lso  by  the  spec i f i c  reac t iv i t y  o f  each drug .  D id ie r  e t  a l .  [8 ]  have

shown that f lexible molc-cules such as suxanlethoniurn were much more

effect ive for  lgE-dependent leukocyte histamine release than were r ig id

molecules such as pancuronium. In addi t ion,  several  muscle relaxants

such as atracur ium and d-tubocurar ine can be resDonsible for  a direct

degranulat ion of  basophi ls.
Resul ts of  skin test ,  passive t ransfer test ing and leukoc,vte histamine

release suggested that immunoglobul ins were involved in most of  the

a d v e r s e  r e a c t i o n s  [ 8 - 2 2 ] .  I n  1 9 8 3 ,  B a l d o  a n d  F i s h e r  1 6 , l l  w e r e t h e  f i r s t  t o

demonstrate the presence of  drug-react ive IgE in the serum of sensi t ized
pat ients.  They incubated the sera of  pat ients wi th the muscle relaxant

coupled to epoxy-Sepharose and detected the serum-react ive IgE adsorbed

to the sol id-drug phase using a radiolabeled ant i - lgE ant ibody. Inhibi t ion of

IgE binding to the sol id-drug phase was tested by preincubat ion of  the
serum with ei ther soluble muscle relaxant or structural ly related com-
pounds [6 ,1 ] .  They  conc luded tha t  quaternary  and te r t ia ry  ammonium ions
were involved in the al lergenic s i te [6] .  Opportuni ty for  sensi t ive indiv id-

uals to come into contact  wi th ammonium ion compounds contained in
food, cosmet ics and industr ia l  mater ia l  could explain the f inding that a
number of  sensi t ized pat ients have never been in contact  wi th any muscle
relaxant before having an adverse reaction to such drugs [6].



, - \  c ross-scns i t rv i t y 'bc t rue3n the  d i l le ren t  musc lc  i ' . . r laxan ls  has  been
observed b ,v  sk in  tes t ing .  LHL and so ì id -drug  p i rasc  RI . , \  i6 .  i .22_251.  

' fhc

cross-scns i t i v i t ) :  can  easr l , v  be  s tuc i ied  b1 ' thc  rnh ib i ro r r ,  c lTec t  o l ' thc  c i i f f c ren t
musc lc  rc laxants  in  thc  so l i c l -d rug  phasc  f ì lA  [6 .  

' i .  
]61  i t  can  a lso  be

observec i  l v i th  o thcr  c l rugs  r i ' h ich  conta in  subs t i iu icc i  anrnron iL rn t  ions .  sLrch
a s  n e t l s t r g m i n e .  p r o m c t h a z i n c .  t r i m e t a p h a n .  t i c m o n i u n t .  d i c y n o n e  a n d  n t o r -
ph inc .  

- [he  
cho icc  o i  thc -  c l i ' ug  tb r  p repar ing  a  so Ì ic l -c l rL rg  phese has  a  c i i rec t

i i r f ' l L rc r tce  on  the  scns i i i v i t v  o i ' thc  RI , {  fb r  c le tcc t lng  thc  anr i r ì lusc ic  rc la ran t
IgE.  For  c ran tp ic .  in  nur  e \pc f i r 'nce .  scns i t i . , ' i t1 '  o f  cho l ine-scpharosg,  : i l cu -
r o n i u m - S c p h a r o s c .  c h i t l i n c - p a p c r  d i s c  ( R . \ S l ' P h a r n r a c j r r )  u i r d . r l c u r o n r L r n - r -
p a p c r  r i i s c  ( R A S T  P i r a r m a e i a ) w a s  r e s p e c t i v e  i v  i n  r h c  o r t l c r  o i ' ;  j .  1 7 .  6 7 l r r d
4 i ( lo  in  a  -ser ics  c t l  27  l )a i i cn ts  a l le rg ic  to  e i thc r  a lcL i ron iunr .  ' . ' r cu l r> r r iu in  o r
p a n c u r o n i u n t  [ ] 6 ] .  

- f i i i s  
l a c k  o i  s e n s i t i r  i t 1  i s  o b s c r v c d  e v e r n  f o r  s e r a  o f

pa t ien ts  l vh ich  t Ì rc  tcs tL - ( i  u i th  the  drug-phasc  cor - r 'espondrng io  t l i c  t ln rg
i r lp l i ca tec l  in  thc  ac lversc  rùac t ton .  D ic i ie r  c r  a l .  f  3 ] ì l rve  t t - rcc tcd : i t cc i f ì c  lgE
u . ' r t h  S e p h a r o s e - c h o l i n e  R I \  i n  o n l l ' :  o f  l 9  p a t i c n t s  a l i c r g i c  t o  s u x a r n e t h o -
n r u r n .  R e c e  n t l l .  \ s s e  r n  [ 2 7 ]  p u b l i s h c d  a n  * ' a l u a r i o i r  o 1 ' r h c  t g E - l ì . \ S T  i r i r h
cho l ine-paper  d isc  and a icuron ium-oaper  d isc .  I le  obse rvcd  a  pos i t i r , "c  re  su l r
in  32  ou t  o f  35  p i i t ien ts  u , r th  posr t i ve  t -F IL  an t j  in  1  our  o f '8  pa t ien ts  w ' i th
r ìegat ive  LFIL .  Pat ien ts  rv i th  pos i t i vc  LHL rcpre  scn t  ubout  709b o l  the  a l l c rg ic
pat ien ts .  in  oLr r  exper ience [251.  R. \ST ro  cho l ine-papcr  c l i sc  anc l  ro
alcuronium-paper disc has aiso bcen Lrsed to r letcct  sptrc i f rc IgCì in sera of '
pa t ien ts  a l le rg ic  to  musc lc  re ia ran t  d rugs  [27 ] .  Sprcc i f ì c  IgA cou id  a lso  be
present  in  sera  o f  scns i t i zed  pa t ten ts .  We ha i ' c  s tL rc l i cd  the  ac lsorp t ion  o f
serum IgA to  QAS in  l3  pa t ien ts  and in  8  cont ro i  s r - rh  jec ts  (hg  j )  The r - rp take
of  an t i - lgA IgG rvas  h igher  than thc  upper  nornra i  . , i ì lue  in  3  pa t ien ts 's r ra .
The presence o1 'spec ì f i c  IgA in  sens i t i zed  pa t icn ts  i s  no t  surpr is ing  i f  one
cons iders  tha t  food conta ins  quaternarv  ammoniun t  con tpounc is  such as
lec i th ins .  The s ignr f i cance o f  these f indrngs  anr i  the  rn rp l i ca t ion  o f ' spec i i ì c
IgG and spec i f i c  Ig . {  in  rnodu la t ing  the  a l ie rg ic  reac i ion  rcnra in  to  be
determined.

One reason fo r  exp la in ing  the  lack  o f  se  ns i t i v i t v  o f  RAST-pape r  c l i sc  and
of Sepharose-drug RI, \  could be that the epi topes are less accessible for
b ind ing  to  IgE an t ibod ies ,  a f te r  chemica l  coup i ing .  To  overcome th is  p rob-
lem, we have proposed using quaternary ammonium compounds other than
muscle relaxant drugs fbr prepar ing the solrd phase. A new react ive phase
named QAS puaternary ammonium Sepharose) \ \ , 'as prepared b-v- ether
l inkage o f  cho l ine  to  Sepharose [26 .  28 ] .  The sens i t i v i t y  o f  the  QAS-RIA was
est imated to be 880/o in 83 sensi t ized pat ients.  Inhibi t ion of  the QAS-RIA
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Pat ienìs Cont i -o ls

F ig .  2 .  Percen tage  o f  up take  o f ' an t i -1g . . \  on to  Q . \S  a t ìe r  i ncuba t ion  w i th  se ra  o f  l l
p a t i e n t s  a l l e r g r c  t o  m u s c l e  r e l a x a n t  d r u g s  ( O )  a n d  w i t h  4  a t o p i c  a n c l . 1  n o n a l l e  r g i c  c o n t r o l s
( l )  

- f h e  
r e s u l t s  i n  8  o f  t h e  l 3  p a t i e n t s  v i , e r e  h r g h e r  t h r n  t h e  u p p e r  l i r l i r  f o l  c o n t r o l s .

r .v i th soluble muscle relaxants was performed with each muscle relaxant and
compared to c l in ical  data and skin tests.  The highcst inhibi t ion percentage
was observed with the incr iminated drug (determined from skin tests,  LHL.
and cl in ical  report)  in 830/o of  the cases [26].  Horvever,  a srgnihcant inhibi t ion
was also observed ' , i , ' i th the other muscle relaxant in most of  the cases [26].
Har le et  a l .  [29]  have also prepared a react ive sol id phase by coupl ing to
Sepharose react ive compounds other than muscie relaxants,  such as t r iethy' l -
amine and morphine. Using this system, they increased the sensi t iv i ty of  the
IgE-RIA up to 88-1000/0.

Recent ly,  we have studied the isoprotein pattern of  serum IgE of  pat ients
al lergic to muscle relaxants Iunpubl .  data] .  The main isoelectr ic point  of  total
IgE ranged f rom 5 .6  to  6 .3  in  6  pa t ien ts 'sera .  By  compar ison,  the  IgE
isoprotein pattern f rom 6 nonal lergic pat ients was simi lar ,  wi th isoelectr ic
points ranging from 5.4 to 6.2.  A s ingle isoprotein was detected by QAS-RIA
in the 6 sera of allergic patients, with an isoelectric point ranging from 5.0 to
5.3.  This isoprotein was not observed in the control  sera ( f ig.  3) .  This means
that the IgE fract ion corresponding to ant imuscle relaxant-speci f ic  IgE is
more acidic,  and therefore more anionic at  neutral  pH, than total  serum IgE.
This increase of  the negat ive net charge could explain in part  the binding of
this anionic immunoglobulin to a cationic drug. However, the affinity of the
specific IgE for QAS was not dependent on the ionic strength of the
incubation medium of IgE-RIA. The binding of IgE to the allergenic deter-
minant is thus immunospecific, and not only the result of a nonspecific ionic
interaction. Further studies are needed to see if this acidic IgE corresponds
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Frac i r r tn  n t r i i rber

! ' t q .  -1  .  i sop ro te  i n  L - rs t te rn  o f  sc run t  IgL .  i ron r  a  i l . t i i ( : r ì i  : r l 1 r , ' r g i c  to  i nusc le  r t l u r r i n i .
t i t ' ugs  /a , ,  and  1 ' ro tn  a  nona Ì1c - rg i c  suh jcc t  l i r l .  I soc l cc i . ro f i t c lLs ips  \ r l ì s  pc r ib r rn r i i  i n : r  l l 0 - ' t l
i K t J  c o l u r n n  u s i n g  c a r r j t i - ; t n t i t h o ì r l e s  i n  a  h n a i  c o i l c c n t r : l t i o n  o t ' l , r o  A r i . i  j n  a  f l , - i 0 ' i î
s L L c r o s c  g i a d i e n t . ' f o t a l  l g E  ( , 0 )  a n r l  s n c c i f ì c  I g F .  ( O )  r r , c r c  r n c a s u r c d  i n  c a c h  i ' r a c t r o n  b 1
i r n n l u n o t c c h - l { l \  a n d  Q . \ S - R I - \ .  r c s p e c t i v e l l , .  T h c  C o r r . - r i  l i n c  i l d r c a t r s  r h e  p l - l  g r a c i i c ' r
a n d  t h e  a r r o w s  t h r ' i s o e l c c t l ' i c  o o i n t s .

cor rcspo l ìds  to  the  spec i î ìc  igE rcsponse to  thc  cor ì iac r  u ' i th  rhc  a l l c rgcn  or  i f  i t  i s
i l  preci isposing r isk iactor corresponding to a const i tLrrronal l l ,  ahrnorntal  IgE.

t-HL is the second biological  tcst  r . i 'h ich cAi ì  be perfbrniet l  f i r r  thc
r t iagnc ls is  o f  a l le rg r  to  rnusc le  re laxant  d rugs  I  S .  11 .  l - j .  j0 ì .  tn  a  reccnt  sc r . ies
o i 'pa t ien ts  a l l c rg ic  to  musc le  re laxants .  the  LHL rvas  tbunr l  pos i t i \ c  in  abc tu t
l0o/o.  LHL gave a lowe r  cross-react iv i t l '  rv i t i r  n i ln incr iminated nruscle rc lax-
ants,  compared ro Q.- \S-Rl,{  [ ]5,26].  ! ! 'e pref-crrecl  to pertbrm the LHI_ rest
rv l th total  b iood instead of  ivashed isolated leukocy,. tes.  Usrng such a protocol .
a  ver ) '  low spontaneous re lease o f  h is tan t ine  is  observed [25 ] .  In  ac ic l i t ion ,
incubat ion of  thc drug , ,v i th total  b iood is a better in . , , i t ro test  than
incubat ion  , ,v i th  l vashe d  ce i l s  s ince  i t  takes  in to  account  the  b lnc l ing  o f  c i rug
compol l l lds  to  car r ie r  p ro te ins .  We measure  the  re leased h is tanr ine  b1 ,a  RL\
' ' ,vhich usc-s a monoclonal  ant ibodl '  speci l ìc of  acy' latecl  h istarnine ( lmmLrno-
tech ,  Lumin l - .  F rance) .  Th is  method is  sens i t i vc  and reproduc ib le  anc i  shou ld
be preferred to the radioenzj /mat ic methcld s ince i t  has been shorvr- ì  rhat
musc le  re laxants  can ac t  as  inh ib i to rs  o f  N-methy lh is tamine t rans tèrasc  [31 ] .
L ls ing  the  LHL ' rv r th  to ta i  b lood.  n 'e  es t imatcd  the  upper  ngrmal  l in r j t  o f
histamine releíse in conrrol  sampies ro be 5g/0 t251.

/
t

t , t
. l

l
I
I

L._
L 2

i)



( iueant i  fv lasson/Laxe , rar  r t l  t , ]

LHL seems to be more sui table than QAS-RIA to predict  the harm-

fulne ss of  a muscle re laxant.  I t  could be used with skin tests for  assessing this
possibi l i t f  in a fur ther anesthesia,  i f  our prel iminary data are conf i rmed

[ 2 5 , 2 6 , 3 0 ] .

Thiopentone

The incidence of  l i fe- threatening anaphylact ic r^eact ion is est imated to be

abor , r t  1 /30 ,000 fo r  th iopentor ìe .  The anaph l ' lac t i c  rcac t ion  to  th iopentonc

seems to be IgE-mediatcd in lnost  of  the case s,  but  i t  can be associatcd r . r ' i th

an act ivat ion of  the complement s,vstem b1'  c lassical  and al ternat i r -e path-

wa\rs.  according to \ \ 'atk ins [32] .  Nonimmr-rnological  act ivat ion of  mast cel ls
. . , " i th th iopentonc in v ivo and in v i t ro had been substant iated b"v scveral
g roLrps  [33 .  i1 ] .  ln  our  exper ience,  in  v i t ro  h is iamine r t - - lease f rom basoph i ls

o f  a top ic  pa t ien ts  i s  g rea tc r  in  these pa t ien ts  than in  cont ro ls .  in  the  presencc

of  th iopentone [  3 ] .
Har le  e t  a I .  [35 ,36 ]  per fo rmed a  RIA u ' i th  th iopentone-Sepharosc  fo r

detect ing ant idrug IgE in the sera of  pat ients wi ' ro exper ienced an anaphy'-

lact ic react ion to th iopentone. I t  was establ ished t l iat  the secondary pentvl

and ethyl  groups and the thio region of  the molecule were involved in the

epi tope recognized b"v IgE of  a l lergic pat ients [35] .  fgE ant ibodies of  sera

t iom some pat ients al lergic to muscle relaxant can shorv a s igni t ìcant binding

to  th iopentone-Sepharose [35 ] .  Th is  b ind ing  is  no t  inh ib i ted  by  th iopentone.

In fact .  the binding of  IgE ant ibodies of  sera f rom pat ients al lergic to

thiopentone can be inhibi ted by muscle relaxant drugs such as aicuronrum,

d-tubocurar ine and succinylchol ine and also by morphine. False-posi t ive

resui ts are observed with Sepharose-thiopentone RIA or wi th th iopentone-
paper  RAST,  espec ia l l y  fo r  pa t ien ts  w i th  h igh  IgE leve ls  [27 ,35 ] .  The

diagnosis of anaphylaxis to thiopentone requires performing IgE-RIA r.vith

hapten inhibi t ion in order to el iminate these f  a lse-posi t ive resul ts.  A s in-rul ta-

neous anaphl , laxis to th iopentone and to a muscle relaxant (pancuronium or

suxamethonium) has recent iy been reported b-"-  our group. The diagnosis was
performed by LHL tests and IgE sol id-drug phase RIA [37].

tulorphine

Morphine, l ike other opioids,  is  a potent histamine-releasing drug.
However. anaphylactoid reactions to this drug are very rare. They can be the
resul t  of  a direct  ef fect  of  the drug on degranulat ion and also of  an immune

mechanism. Recent ly,  Har le et  a l .  [38]  have reported one case of  anaph.vlaxis

after injection of papaveretum-hyoscine. IgE of the patient's serum reacted
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, ,v i th Sepharose-morphine and Sepharose-codcine. Naloi 'phine ,  nreper id ine
and rne thadone were  e f fec t i ve  inh ib i to rs  o f  thc  so l id -drug  ohase RIA [38 ] .
The au thors  suggested  tha t  the  a l le rgen ic  dc ternr inant  compr ised a
c v c l o l t c r e n r l  r i n g  u ' i t h  a  l t r d r r t r r l  g r o u p  a t  C ' - 6  u r i d  u  f l l , ' i h r ' I  s L r b s t i t u e r r t
a t tached to  the  N-a tom o f  n rorph ine  [38 ] .

Pt',t7rtl 'ol 
,-\

i ) rooofo l  in  a  l ip id  cmuls ion  (D ipr i ran '& i  \ \ ,A : ,  thor ig l - i t  to  be  a  poor
histanr inc releaser.  In fact .  u 'c havc reccnt lv oL-r : , i ' rvci l  that  LHL in the
presence o f  D ip r i i ' an  was gr r -a te r  in  a top ic  pe t i r ' r ì1s  ih i i r r  in  cont ro ls  |  3 ] .  In
Firancc. l 'er-u* fe lv adversr-  react ions have becn rcport i :d s ince i t  became
ava i lab lc  in  1987.  We pr . rb l rshe  d  an  ar t i c l t  on  t \ \  o  ca . \ l s  in  l i )87 .  onc  o f  i v i r i ch
was a  t rue  anaph l ' la r i s  w ' i tn  a  t lp ica l  be l l -shapcc i  L . l { i -  curve  anc l  the  presence
c f  an t id rug  IgE in  se  ru rn  [39 ] .  We har .c  r ìou ,  r - r r ro r ied  14  pa t re  n ts  rv i t i r
anaph.v iac to id  o r  anaphy iac t ic  rc -ac t ion  to  D ipr ivan  [ -10 ] .  Detec t ion  o f  IgE
i .vas performed b1'a RIA in u 'h ich propofol  \ \ 'e: j  noncovalcnt [1 'adsorbed to
phenv l -Sepharose b1 '  h , r 'd rophob ic  b ind ing .  In  rh is  i1 ,pc  o f ' lgE-RIA.  iden t i t r -
ca t ion  o f  the  a l le rgen ic  de ter r t t rnant  b -v"  haptcn  inh ib i t ion  o i  R IA rvas  no t
poss ib le . . \  h igh  b indrng  leve l  o f  IgE in  sera  f ronr  pa t ien ts  rvho under rvcn t  an
adverse react lon to Dipr ivan r i , 'as obscrvt :d r l , i th th is phenl '1-Sepharose-
rcac t ive  phase.  I t  can  be  cxp la ined e i thcr  b1 , ' spec i i rc  b ind ing  o f ' IgE or  b1 '
nonspec i f i c  b ind ing  o i 'h1 'd rophob ic  IgE [a0 ] .  

- t  
he  poss ib i l i t - v  o f  anaph i iac -

toid react ion mediat . -d hy'  nonspeci f ic  h.r , 'c l ropl iobrc interact ion of  h ldro-
phobrc drugs rv i th h1'dropÌrobic IgE has therefbre to bc invcst igated.

.{ssessrnent of "lnaphvlactic Reaction b.t ' f l iolosicul fg.l l .r

A ser ies of  b io logical  tests have to be per iornrcd immediatel-v af ter  the
reac t ion  ( in t raopera t i . . ' e  tes t ing)  to  es tab l i sh  the  d iagnos is  o f  d rug  anaph l la -
x is.  Some of these t tsts can be repeated 6-8 weeks later to conl ì rm the
d iagnos is  (pos topera t ive  tes t ing)  [4  l ] .

I ntrao perative Tes t i ng

This includes the invest igat ion for  mediator release and fbr the presence

of  an t id rug  an t ibod ies .

Sertrnt  1v1;ptas€:- fhe peak concentrat ion appears 1-2 h at ìer  the onsct of
the react ion.  The tr ! 'ptase level  returns to bascl ine af ter  24 Lt .  An clevated

. a

concentrat ton can also be obsen'ed in the case of  n lastocvtosis l '91.

.à-.
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Urinary methylft lstamine:A raised concentration is observed during the
frrst  24 h.  Plasma histamine is of  l imi ted value because i t  decreases raoidlv
af ter  the adverse react ion.

Complemenl activity. ' Interpreting the assays is diff icult because changes
are detectable for  a short  t ime af ter  the adverse react ion.

Drug-specific IgE enti[todies.' IgE are detected in serum by solid-drug
phase RIA. Ant idrug IgE can be detected just  af ter  the adverse react ion as
wel l  as 6 weeks iater [42] .  Interpretat ion of  sol id-drug phase RIA requires the
performance of  a ser ies of  controls [6] :  (a)  serum + Sepharose-ethanolamine;
(b) sol id-drug Sepharose + cord serum; (c)  sol id-drug Sepharose + serum f iom
atopic pat ients (control  sera);  (d)  sol id-drug Sepharose + serum from non-
ai lergic pat ients (control  sera),  and (e) hapten inhibi t ion.

The l imi t  of  posi t iv i ty of  the RIA is est imated from the background
radioactivity level (measured with control sera). According to Harle et al. [29,
36], a positive result corresponds to at least three times the background level.

Postoperative Biological Tests Are Performed in
Association wtth Skin Testing
These tests include drug-speci f ic  IgE ant ibodies and LHL. The lat ter  test

is performed on total  hepar in ized blood incubated with di lut ions of  the
commercial ly 'avai lable drug solut ion f rom l0-r  to l0- t .

Conclusion

The biological tests currently used for the diagnosis of anaphylaxis to an
anesthetic drug are in vitro leukocyte histamine release test and drug-specific
IgE-RIA. It has been suggested that IgE-RIA should be used for screening
patients preoperatively. In fact, the principal use of these tests is for
diagnosis. A clear definit ion of risk factors has to be established before
proposing ant idrug IgE-RIA as a prevent ive test .  Prel iminary resul ts suggest
that the LHL test is complementary to skin testing for investigating the cross-
react iv i ty of  muscle relaxants,  in order to choose a harmless molecule for  a
further anesthesia.

References

F isher  MM,  Ba ldo  BA:  Anaphy lac to id  reac t ions  du r ing  anaes thes ia .  C l i n  Anaes the -
s i o l  1 9 8 4 : 2 : 6 7 7 - 6 9 2 .

t04



Bio log ica i  Tes ts  -  t gE- i . f  ed ia red  A l l e rgy

Watk ins  J :  I nves t iga t ion  o f  a l l e rg i c  and  hypersens i t i v i t y  r cac t ions  to  anaes rhe t i c
a g e n t s .  B r  J  A n a e s t h  1 9 8 1 ' , 5 9 ' . 1 0 4 - l  t  l .
Laxena i re  MC.  f v lonere t -Vau t r i n  D ,A ,  Widmer  S ,  f v fou ton  C .  Guean t  JL :  Subs tances
anes thés iques  responsab les  de  chocs  anaphy lac t i qL res .  Enquère  mu l r i cen i r i quc
t i a n c a i s e .  A n n  F r  A n e s t h  R e a n i m  t 9 9 0 : 9 : 5 0 1 - 5 0 6 .
F isher  MM,  l v {o re  DCì :  The  ep idemio logy  and  c l i n i ca l  f ea tu res  o f  anaphv lac t r c
r e a c t i o n s  i n  a n a e s t h e s i a .  . { n a e s t h  I n t e n s i v e  C a r e  l 9 8 l : 9 : l l 6 - 2 i - 1 .
f ru -Tong  I - :  i v , fo lecu Ìa r  h , i o iogy  o f  IgE-b ind ing  p ro te in ,  I gE-b inc l i ng  f i r c r , r i s  an r l  l gF .
r e c e p t o r s :  i n  C r i t i c a l  R e v r c w s  i n  I m m u n o l o g l ' .  B o c a  R a t o n .  C R C  P r e s s .  1 9 9 0 .  v o l  l l ) .
p p  2 8 9 - 3 0 6 .

B a l d o  B A .  F i s h e r  ! f M :  S u b s t i t u t e d  a m m o n i u m  i o n s  a s  a l l e r q e n i c  c l c t e r m i n a n r s  i r r
d r u g  a i l e r g v .  N a t u r e  I  9 8 3 1 j 0 6 : 2 6 2 - 2 6 4
f ìa ldo  BA,  F i she r  N f  M:  . {naphy lax i s  to  musc le  r c laxan t  d r r , rgs :  c ross - reac r i r  i r v  an t l
r . no lecu la r  bas is  o f  b ind ing  o f  IgE  an t ibod ies  de tec ted  bv  rac i i o immunoassa l ' .  N Io l
I m m r r n o l  I  9 8 3 : 1 0 :  I  3 9 i -  1 . 1 0 0 .
D i d i e r  D ,  e t  a l :  R o l e  o f  t h e  q u a t e r n a r ) *  a m n r o n i u m  i o n  d e t c r m i n a n t s  i n  a l l c r g y , r o
m u s c l e  r e i a x a n t s .  J  , { l l e r g y  C l i n  I n r m u n o l  I  9 8 7 ; 7 9 : - 5  7 8 - 5 8 4 .
Schrva r t z  LB ,  l v le t ca l l è  DD,  N{ i l l e r  JS .  Ear l  H ,  Su l l i van  T :  T - i - yp tase  leve l  as  an
ind ica to r  o f  mas t -ce l l  ac t i va t i on  in  s , vs temic  anaphy lax i s  an<J  mas tocv tos i s .  N  Ene l  J
\ { e d  I  9 8 7 : 3  I  6 : l  6 2 2 - 1 6 ? . 6 .
W a s s e r m a n  S I :  M e d i a t o r s  o i  i m m e d i a t e  h y ' p e r s e n s i t i i , i t y .  J  A t l e r g y '  C l i n  I m m u n o l
I  9  8  3 : 7  2 :  I  0  I  -  I  1  3 .

Berme jo  N ,  Guean t  JL .  Ma ta  E ,  N{onere t -Vau t r i n  DA.  Laxena i re  N , fC :  P la te ie t
s e r o t o n i n  i s  a  m e d t a t o r  p o t e n t i a l i y ' i n v o l v c d  i n  a n a p h v l a c t i c  r c a c r i o i ,  t o  m u s c l c
r e l a r a n t s .  S u b m i t t e d .  I  9 9 2 .

S te l l a to  C ,  De  Pau l i s  A .  C i r i l l o  R .  ì v fas t ronard i  P .  l v lazza re i l a  t Ì ,  l v l a rone  G:
Hc te rogenc ' i t v  o f  human mas t  ce l l s  and  basoph i l s  i n  response  to  musc lc  re laxan ts .
Anes thes io logy '  I  99  l ' . 7  1 : l  07E-  i  086 .
Laxena i re  MC.  l v {a ta  E ,  Guean t  JL .  Ì \ l one re t -vaur r in  DA.  Habcrc r  Jp :  Ba-
soph i l  h i s tamine  re lease  in  a top ic  pa t ien ts  a f te r  i n  v . i r ro  p rovoca t ion  w i th  th io -
p e n t a l .  d i p r i v a n  a n d  c h l o r m e t h i a z o l e .  A c t a  A n a e s r h e s i o l  S c a n d  l 9 9 l : 3 5 : 7 0 6 -
7  1 0 .

Doen icke  A ,  Lo renz  w ,  S tanwor th  D ,  f )uka  TH,  G len  JB :  E f fec rs  o f  p ropo to l
(d ip r i van )  on  h i s tamine  re lease ,  immunog lobu l i n  l eve ls  and  ac t i \ . a t i on  o f ' comp le -
m e n t  i n  h e a l t h y  v o l u n t e e r s .  P o s t g r a d  M e d  J  1 9 8 5 : 6 1 : i  5 - 2 0 .
Nor th  FC,  Ke t te l kamp N,  H i r shman CA:  Compar i son  o f  cu raneous  and  in  r  i t ro
h is tamine  re iease  bv  musc le  re laxan ts .  Anes thes io logy  I  987 ;66 :  5 .+3 -546 .
Levy  JH:  The  , { l l e rg i c  Resoonse  in  C l in i ca l  Anes thes ia .  Ph i l ade ioh ia .  L ipp inco r r ,
1 9 8 9 ,  p p  t 3 7 9 - t 3 9 4 .

Rad fo rd  S ,  Lockyer  J .  S impson  P :  Immuno log ica l  aspec ts  o f  adverse  reac t ions  to
A l t h e s i n .  B r  J  A n a e s t h  1 9 8 2 ; 5 4 : 8 5 9 - 8 6 3 .

.A.ssem K: Examples of  the correlat ion between the structure of  ce r ta in groups of
d rugs  and  adverse  e f fec ts  med ia ted  by  immune  and  non- immune  mechan isms  (w i th
par l icular  reference to muscle re laxants and steroid anaesthet ics) ;  in Bundgaard H,
June l  P ,  Ko fod  H  (eds ) :  D rug  Des ign  and  Adverse  Reacr ions .  copenhagen ,  Munks -
gaard,  1977, {p 209-229.

Fisher Mù{:  Reaginic ant ibodies to drugs used in anaesthesia.  . \nesrhesio logy
i  9 8 0 r 5 2 : 3 1 8 - 3 2 0 .

r 0 i

r0

l 1

12

t a

I 7

| , t
l l

l 5

16

r 8

r9



G ueant/Masson/Laxenair  e

22

F isher  MM,  l v lun ro  l :  L i f e - th rea ten ing  anaphy lac to id  reac t ions  to  musc le  re laxan ts .
A n e s t h  A n a l g  ( C l e v e )  I  9 8 3 ; 6 2 : 5 5 9 - 5 6 4 .
ì v fonere t -Vau t r i n  DA,  Laxena i re  MC,  Moe l le r  R :  Anaphy lax i s  due  to  succ iny [ -
cho l i ne .  Immuno log rca l  s tudy  o f  th i r teen  cases .  C ì in  A l l e rgy  198  I  ;  I  l :  I  756 -  1  783 .
Verv loe t  D .  A rna r . rd , { ,  Sen f t  l v l ,  e t  a [ :  Leukocy te  h i s tamine  re lease  to  suxametho-
n ium in  pa t ien ts  w i th  adverse  reac t ions  to  musc le  re laxan ts .  J  A l l e rgy  C l in  Immuno l
1  9 8 5 : 7 5 : 3 3  8 - 3 4 2 .

Monere t -Vau t r i n  DA,  Guean t  JL ,  Kame l  L ,  Laxena i re  l v f  C ,  E l  Kho l t y  S .  N ico las  JP :
Anaphy lax i s  to  musc le  re laxan t ,  c ross - reac t i v i t y  s tud ied  by  rad io immunoassa-ys
c o m p a r e d  t o  i n t r a d e r m a l  t e s t  i n  3 4  c a s e s .  J . A . l l e r g y ' C l i n  I m m u n o l  1 9 8 8 : 8 2 . 1 1 5 - 1 5 2 .
Mata  E ,  Guean t  JL ,  Monere t -Vau t r i n  D , { ,  W idmer  S ,  Laxena i re  MC,  N ico las  JP :
Eva lua t ton  o I  l eukocy te  h i s tamine  re lease  fb r  the  d iagnos is  o f  a i l e rgy  fo r  myore la -
x a n t  d r u g s  ( a b s t r a c t ) .  N E R  A l l e r g y  P r o c  1 9 8 8 ; 9 : 2 5 6 .

25  ì v fa ta  E ,  Guean t  JL ,  l v fonere t -Vau t r i n  D . \ ,  Be rme jo  N ,  Gera rd  P ,  N ico las  JP ,
Laxena i re  MC:  C l in i ca l  eva lua t ion  o f  i n  v i t ro  l eukocy te  h i s tamine  re lease  in  a l l e rg l ,
to  musc le  re laxant  drugs.  A l lergy,  in  press.
Gueant  JL,  Mata E,  Monin B,  Moneret -Vaut r in  DA,  Kamel  L ,  N ico las JP,  Laxenai re
MC: Evaluat ion o f  a  new react ive so l id  phase tor  rad io ìmmunoassay of  serum-
spec i f rc  IgE against  musc le  re laxant  drugs.  A l lergy l99 l ;46:452-458.
Assem ESK:  Anaphy lact ic  anaesthet ic  react ions.  Anaesthes ia  1990;45:  1032-  1038.
Gueant  JL,  lV fa ta  E,  Monin B,  Gerard P,  Laxenai re  MC,  Moneret -Vaut r in  DA,
Nico las JP:  Evaluat ion c l in ique et  b io log ique d 'un test  rad io immunolog ique c le
détect ion des IgE spéc i f iques des curar isants .  in  B io log ie  Prospect ive.  London,
L ibbey ,  1989 ,  pp  731 -740 .
Har le  DG.  Baldo BA,  F isher  MM: Immunoassays employ ' ing subst i tu ted ammonrum
compounds other  than neuromuscular  b lock ing drugs to  increase the detect ion o f  lgE
an t i bod ies  t o  t hese  d rugs .  Mo l  Immuno l  1990 ;27 : i 039 -10 .15 .
lvfoneret-\ 'autnn DA, Laxenaire MC, Gueant JL: Anaphylactic reactrons to muscle
relaxants; in Pichler WJ, Stadler BN{, Dahinden G, Pécoud A, Frei P, De Weck AL (eds):
Progress in Al iergy and Clinical Immunology. Zúrich, Huber, 1989, pp 450-154.
Futo J ,  Kupferbeg JP,  Moss J ,  Fahey MR, Cannon JE,  Mi l le r  RD:  Vecuron ium
i  nh ib i ts  h  is tamine N-methy l t ranstèrase.  Anesthes io logy I  9  8  8  ;69 :92-9 6 .
Watk ins J :  Hypersens i t iv i ty  response to  drugs and p lasma subst i tu tes used in
anaesthesia and surgery. Trauma, stress and immunity in anaesthesia and surgery.
London, Butterworth Scienti f ic ,  1982, pp ?54-29 | .
Hirshman CA, Edelstein RA, Ebertz JM, Hanifrn Jlv{: Thiobarbiturate-induced
his tamine re lease in  human sk in  mast  ce l ls .  Anesthes io logy 1985;63:353-356.
Lorenz W: Anaphylactoid reactions and histamine release by barbiturate induction
agents :  c l in ica l  re levance and pathomechanism.  Anesthes io logy 1985;63: l5 l -352.
Harle DG, Baldo BA, Fisher MM: The molecular basis of IgE antibody binding to
thiopentone binding of IgE from thiopentone-al lergic and non-al lergic subjects. Mol
Immuno l  I  990 ;27 :853 -858 .
Harle DG, Baldo BA, Smal MA, Wajon P, Fisher MM: Detection of thiopentone-
reactive IgE antibodies fol lowing anaphylactoid reactions during anaesthesia. CIin
Al iergy I  986;  I  6 :493-498.
Moneret-Vautr in DA, Widmer S, Gueant JL, Kamel L, Laxenaire l \ ,{C, lvlouton C,
Gerard H: Simultaneous anaphylaxis 1o thiopentone and a neuromuscular blocker: a
study of two cases. Br J Anaesth I 990;64:143-1 45.

r06

20

2 l

î a

" ) A
L A

26

27
2 8

29

3 0

1 1
J I

) z

J J

1 A) +

3 5

36

J I



3 8

Bio log ica l  Tes rs  -  I gE- i v {ed ia te t l  , { l l t r gy

Har le  DG.  Ba ldo  B . { .  Coroneos  NJ ,  F i she r  N l \ f
t i on  o f  papavere tun r .  Case  repor t :  rmp l i ca t ron
m o r p h i n e  a n d  c o d e i n e .  a n d  i d e n t i h c a t i o n  o I  a n
logy  I  989 ; ;  |  : , 189 - . {9 .1 .
Laxena i re  N{c .  Guean t  JL .  Berme. ]o  E ,  N lou ton  c .  Nar . cz  l v ÍT :  . \ naphv lac t r c  shock
d u e  t o  p r o p o f o l .  L a n c e r  t 9 8 8 : i : i 3 9 - 7 1 0 .
Laxena i re  ì v {C .  N la ta -Berme. ;o  E .  \ ' 1onere t - \ ' aL r r r i n  t ) . { .  Guean t  JL :  L i fe - th rca ten lng
a n a p h . v l a c t o i d  r c a c t i o n s  t o  p r o p o t o l  ( d i p r i r . a n ) .  S i r b m  i r t e c l .  i  9 9  I  .
Laxena i re  ì v lC .  V fonere t -vau t r i n  D . \ ,  Guean t  . l L :  

- f hc  
assess r Ì l cn t  o f  poss ib le  ana-

p h 1 ' l a c t i c  r e a c t i o n s  t o  i n r r a r r . n o u s  a n a e s r h e t i c  a g c n t s .  r n  p r y . s  R o b e r t s  C  ( c . c l ) :  F o c u s
o n  I n f u s i o n - l n t r a r  e n o u s  . A . n a e s t h e s i a .  L o n c l o n .  C u r r c ' n t  N { e c i i c a l  L i t e  r a t u r e  L t d .
1 9 9 t .

La roche  D .  Dubo is  F .  Gcra rc l  . l L ,  Le t ranco is  f ' .  vc rgnaLrc l  Ì v fC .  C ìueanr . l l " .  B r i ca rc i
l l :  T h e  m u s c l e  r e l a r a n r - s p e c l h c  I g E  a n t i b o c l r  n l g x 5 u r c n r c n t s  r c l r a t r l c  a t  t h e  t i m e  o t
a n a p h r l a c t o i d  r e a c t i o n ' l  S u b m i r r e d .  I  9 9 1 .

t

/
Prof. J.L. Gueant, Laboratoire de Biochimie Nutntionel le. INSERT,I ul0g.
Facul té  de N{édec ine.  F-54 j05 Vandoeuvre les  Nancy Cedex (France)

i 0 7

:  A n a p h v l a r i s  f o l l o w i n g  a c - l m i n i s r r a -
o f  IgE  an t iboc j i es  rha t  reac t  r . r  i t h

a ì l e r g e n i c  d e t c r m i n a n t .  . \ n e s t h e s i o -

-1 v

40

1 t
A I

. 1  1
- L

I


