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The incident'e of latex-allergic paticnts is probab\ higher than suspected. A specîrum of lgE-dependent allergic
rcadions to lates protlutts incúding urtiiaria, rh'iniis, asthma, angioedema, and Iifelhreatening anapht'latis has
heen increasinglt:reported in recenì 1tears. We describe three patients w,ith rubber hvp.ersensitivilv and allerS!" lo Jiuir
(banana und ìhistnit). Immediate iositive responses were obtained in prick tests wiîh latex, banana, and chestnut
cxtracts. Histamine íelease was poiitive and specilic IgE antibodies to all three extracts w'ere detected bv tluorescence
radìoimmttrutassa1,. In the R4Si-inhihition sîudies, t'ie extract of tatex inhibited the binding of chestnut and banana'
hu chestnut ancl banana e,rtracts did nor inhihit the binding oflatex. These restths suggesl a sensitivitl' to uttss-
raacting antigens in latex allerglt associated u,ith allergy to certain fruits.

INTRODUCTION
Natural rubber, a highly processed
product derived from the milky sap
(or latex) of the Íree Hevea hrasi-
lien.sis. has been associated with de-
layed hypersensitivity reactions to
additives and stabilizers employed
in the manufacturing process. In
1979. Nutterr reported the first case
of contact urticaria of the immedi-
ate type attributed to the latex in
rubber gloves. In 1984, Turjanmaa
et al2 described two cases of IgE-
mediated anaphylactic reactions
caused by surgical gloves. Since
then. numerous case reports have
appeared describing immediate hy-
persensitivity reactions to natural
rubber products.3-r0 Recently, the
simultaneous occurrence of latex
glove allergy and allergy to fruits-
particularly banana, chestnuts. and
avocado-has been document-
.6. r r-t4 The association of these un-
common allergies appears to be due
to a sensitivity to cross-reacting an-
tigens.r2 We report here three cases
of latex allergy in patients with his-
tories of immediate-type allergy to
banana and chestnut.
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MATERIALS AND METHODS

CASE REPORTS

Cuse 1. A 30-year-old woman had a
5-year history of seasonal rhinocon-
junctivitis. At the age of 27 she de-
veloped a severe reaction with lacial
and glottic edema after ingestion of
fresh banana (a fruit previously well
tolerated) that required urgent treat-
ment with epinephrine and hydro-
cortisone. At the age of 29 she de-
veloped similar manifestations after
eating chestnut. Her rubber allergy
was noted 2 months ago when she
experienced itching of the lips. an-
gioedema. and dysphonia after
blowing up a rubber balloon. Fur-
ther. contact with rubber gloves also
induced edema of the eyelids and
ears with itching and urticaria on
the hands. arms. and neck.

Case 2. A28-year-old woman had
had atopic eczema and allergic rhin-
oconjunctivitis since childhood. She
complained of two episodes of Per-
ioral and palpebral edema with dys-
phonia and dysphagia induced bY
banana and chestnut intake that re-
quired admission to the emergency
room on both occasions. One
rnonth before attending our clinic,
edema of the lips and tongue oc-
curred during a dental visit at which
the dentist used rubber gloves.

Ca.se 3. A 56-year-old female
nurse had a severe anaPhYlacti':-
type reaction characterized by facial
angioedema. d-vsphonia. and cardi-

ovascular collapse associated with
wearing surgical gloves. At the age
of 46 she had experienced a similar
reaction a few minutes after eating
chestnut. She had no allergY to ba-
nanas.

Skin tesÍs. Skin prick tests were
performed with eluates (20 mg/mL.
wtlvol) from incubation solutions
of three different latex surgical
gloves: low-latex content gloves pre-
treated with ethylene oxide (Prosan-
itas, S.A., Spain) (no. 1), latex gloves
pretreated with gamma radiation
(Baxter Healthcare Corporation.
USA) (no. 2). and latex gloves Pre-
treated with ethylene oxide (Trav-
enol Laboratories SA. Lessines, Bel-
gium) (no. 3). Skin prick testing was
also performed with a battery of
commercially available common in-
halant and food allergenic extracts
(milk, cereals, fish, vegetables, and
dried and fresh fruit including chest-
nut and banana) (Dome-Hollister-
Stier, Spain) with histamine Phos-
phate (10 mglml-) and PhYsiologic
saline as positive and negative con-
trols, respectively. Wheals were
measured 15 and 30 minutes later.
The reaction was graded as positive
if it was larger (4+) or the same size
(3+) as that of histamine. The same
tests were performed on 15 atoPic
and 15 nonatopic healthy individ-
uals who served as controls.

Patch tests were performed with
25 common allergens from the In-
ternational Contact Dermatitis Re-

VOLUME 70 .  JANUARY.  I 993 J I



' , , ' ,arr i i ' . l l , t t in:, , t  i -" ' . ' r : ; ; : 'g- ' t 'J ' : ,""""; '  ' ' '  
" ' '  

: t  ' ' , :"" u: '" '  I  
:  i '  '

search GrouP including the rubber
additives thiuram mix, mercapto
mix and PPD mix, and 4 cm2 rubber
pieces of the various latex gloves.
They were read at 15 minutes and
46 and 96 hours.

served between latex' chestnut, and
banana. RAST-inhibition studies
were performed bY addingZ5 PL of

ser ia l iy  d i lu ted in  PBS (1:1,  l :10,
I : 100. I : 1000, vol/vol) latex' chest-
nut or banana antigenic extracts to
each corresponding well along with
50 pL of Pooled sera lrom the three
patients. We first performed RA.ST-
inhibition with the common aller-

gens ̂Der matophagoides pteronv:sri-
/?r/s and birch Pollen.

RESULTS
All three patients showed postttve

responses in the Prick test^s with

eluates from two tYPes of latex
gloves (nos. 2 and 3) as well as ba-
lunu and chestnut extracts' In con-

trast. the low-latex content gloves
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Imrntmologic tests. The natural
latex from II. brasiliensis provided
by the manufacturer (SYntex La-
tino. S.A.. Barcelona, Spain) was di-
luted l :10 (vol/vol) in sodium car-
bonate-bicarbonate buffer (0. I mol/
L. pH 9.6). After centrifuging at
1000 g for ten minutes. the suPer-
natant was filtered through a 0.45-
pm filter (Nucleopore Corporation'
Syrfil-MF. USA). Banana and chest-
nut extracts were PrePared from
crushed fruits by centrifugation at
1000 g for 30 minutes and filtration
of the supernatant through a 0.45-
pm filter (Nucleopore Corporation.
Syrfrl-MF. USA). The Power of the
ciushed unshelled nut was defatted
with acetone and diluted 1:10 (vol/
vol) in PhosPhate buffer saline
(PBS) prior to centrifugation' -The
protein content was 0.75 mg/ml for

banana extract and I mg/ml for

chestnut and latex extracts (Bio-

Rad. M unich. German-v-).
Total IgE concentration in sera of

patients was determined by a Phad-
èr-u* IgE PRIST (Pharmacia. UPPs-
até. S*eOen). Specific IgE antibod-
ies to ethylene oxide. II. hrasilie'n'si s'

and banana extracts were deter-
mined by fluorescence enzYme im-

*unoassav (FEIA) according to the

manufacturer's instructions (Phar-

macia. UPPsala. Sweden) and ex-
pressing the results in PRU/mL' We

used CNBr-activated cellulose disks
from Pharmacia for the chestnut as-
say (RAST).

Histamine release was carried out

us)ng at] automated fluorìmetrìc
metÀ'od'5 with serial ly di luted ( l :5'

I  :  I  5 .  I  :125.  l :625 vol /vo l )  la tex '  ba-

nana. and chestnut antigen extracts'
Any result higher than 10% release
was considered Positive.

A radioallergosorbent test (RAST)

was Performed in an attempt to es-

tabli;h an immunochemical basis

for the skin-cross reactivitY ob-

Tabre 1. Resurts of in Vrvo and in Vitro Tests in Three patients with Latex Allergy and Allergy to

Fruit (banana, chestnut)

Test
First

Patient
Second
Patient

Third
Patient

Prick testing
Glove no. 1
Glove no. 2
Glove no. 3
Chestnut extract
Banana extract

Patch testing
Standard ICDRG.
Rubber Pieces

Total lgE, lU/mL
Specific lgE, PRU/mL

Latex
Banana
Chestnut
Ethylene oxicle

Histamine release, 7o
Latex
Banana
Chestnut

;
4+
4+
4+

3;

1 7
1 . 4 5

3
<0.35

;
4+
4+
4+

r *

17.5
0 .8
1

<0.35

,î

3 .1
0 .4
n

<0.35

57
37
21

;
3+
3+
4+

46
26
50

35
31
37

lnternational Contact Dermatitis Research Group

Z lnhlblUon
t00

EO
.o

.o'40

0.00t 0.01

hctor ol dllutlon

+ Brnur .'O-'Ctrdlut ..€l- lrtrr

F i g u r e l . R A S T i n h i b i t i o n o f c h e s t n u t R A S T b - v b a n a n a a n d l a t e x e x t r a c t s .

60

20

0.I

ANNALS OF ALLERGY



*i#ifiuw#*i;l*,,*';...'*eu"**ói.Jo*Ài*ol*so.eìgr'|i,imi*É.à&ittlrrn,**u"ìlalrdffid-6s*1ttrÌi4*-'{.}ih

were negative (no. l) '  Al l  control

subjectsikin tested to surgical latex

gloves. banana and chestnut ex-

tracts were nonreactive' Skin tests

were positive to graminaceae mlx ln

"" i i l " t  
l .  and gràminaceae mix and

;li;; pollen in patient 2' All patients

f'ruO *gutive patch tests to 25 stand-

ard reagents rncluding .the rubber

uOOitiu.". at both immediate and de-

È*d readings. Patch tests to rubber

;ilt of suigical gloves were also

negatlve."-Sp.cifi. 
IgE antibodies to H ' hrus-

ilian.si.s. banana. and chestnut ex-

tracts were found in the Patlents
i.iu Uy FEIA and RAST techniques'

ilo tó..ific IgE to ethYlene oxide

*àt O.t..ted. The histamine release

*.t póti,ive in all three patients and

nesative in controls'"'R.iuitt 
of in vivo and in vitro

lests are shown in Table l '---[n 
our RAST sYstem' the extract

oi^iut.^ inhibiteó the binding of

both chestnut (Fig l)  and banana
(Fig 2). Chestnut and banana ex-

ìiuitt moderatel-n- inhibited. each

;,h.;. although tÉe-v- did not inhibit

the binding of latex (Fig 3) '

DISCUSSION
The increasing number of reports of

;;; i ;;ritioís to latex is worthY or

.ii.ntlon. Recent episodes. of fatal

and life-thr.ut.ni ng anaph-vlaxis' 
n-r0

ftot. *uOe the identification of the

antigens responsible for these reac-

tions even more urgent' Patients

*ìtn t;-pe I rubber hypersinsìtivity

"pó.oi 
to have IgE sPecinc f91{-

ltrit.silit'n'si.i proteins that perslst ln

the frnal product.r ' ' rr  perhaps in

amounts as much as 2oio bY weight'-l 
Ir'r'r'r, brtt'silian'sis latex contains

several identified and characterized
proteins. such as hevein (5 kD)'

ót.nirrtunsf-erase (38 kD)' and rub-

i,., .longation factor ( l4 kD)' There

i, ,o*. ?irugtt-trncnt regarding the

molecular weight ot ' the important

;;ìi;;;t. ' :r-ri Probabl-v.due to the

diflerent ,our.. materials usedro as

ulcll as the heterogeneitl ' ' of the hu-

man immune response to these Pro-
te ins.
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A n l g E - m e d i a t e d a l l e r g y t o l a t e x s c r i b e d . b v L a v a u d e t a l ' r n o c r o s s -
and banana and/or chestnur ;; i.u.1i"itv' could be demonstrated

demonstrated in these three patrenis between latex extract and banana

bvh is to ryo fanaphy lac t i c r .u . t l on , .andavocado .d isks . lnourpa t ien ts .
skin testing. histamine releas., uni latex. t*iiut't inhibited the binding

elevated specifrc IgE antibodieJ of e.ither chestnut or banana sug-

Further. an association utt*ttn'ii- Èè'ting ihe existence of common al-

t e x a l l e r g y a n d a l l e r g y t g . f r u i t w a s l e r g e n s i n l a t e x a n d f r u i t . M a n y
supported by RAsT inr,iuition rc;. foòds .óntuin natural latex prod-

ln rhe cases reported b.y Charpi;;i ucts. Although banana (Musa par-

al27 and M,Raihi et alri t}.,e e^trali acrisittci ór ír't. family 'ulusaceae)

of banana inhibited the binding*ài ;;d.chestnut (Castanea s'tiva of the

larex. whereas in the patient'd!- iamily 
-fogoòeae) 

are of different

I,;i:ii*,,J:,:.,i;i}f-rrl*!,a.&r#:r'i;1.ilq,ÉeY:tî!*li3$ry1ÈÍ1 YlFTÀ's'!*je:f:a'l-:l{:*i"irji'rriia'iiri::'a
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families. natural latexes could cross-

react.
l; summary. latex allergY should

be excluded in patients with allergy

to banana and chestnut who are

scheduled for clinical procedures

*tl.t. rubber gloves could be used'

Patients wittr a history of allergic
reactions to latex should be aware

of the potential for severe allergy to

certain fruit.
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