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Allergens from NRL

The main constituent of latex after tapping the Hevea brasiliensis tree is the natural
rubber, the polymeric hydrocarbon cis-polyisoprene. Only 1-2% of the fresh weight of
Hevea latex are proteins, which are not homogeneously distributed in the latex sap [2].
After ultracentrifugation (53,0009) of the fresh latex sap Moir [3] distinguished as many
as nine fractions of the Hevea latex, but basically three main fractions (rubber phase,
the C-serum, and the bottom fraction (B-serum)) are easily discerned. The rubber
phase comprises the rubber particles and two main, insoluble proteins which are
extractable from the surface of the rubber particles. Most of the C-serum and B-serum
proteins are water-soluble. Latex C-serum contains various proteins (more than 200
polypeptides) and some of them are enzymes associated with the rubber biosynthesis.
In contrast, the B-serum contains a smaller numbers of proteins including hevein,
which makes up more than 50% of the total soluble B-serum proteins. The composi-
tion of the latex serum obtained by centrifugation of the latex may be very variable
concerning its protein content, depending on the treatment of latex after collection
from the rubber tree as well as on variation in latex proteins due to genetic or envi-
ronmental factors (e.g. significant seasonal differences concerning allergenicity of latex
proteins from three of the most widely planted rubber clones: RRIM 600, GT 1, and PB
260) [21. Twenty-five per cent of the proteins of all fractions bind IgE-antibodies from
NRl-allergic patients [4].

Scientific efforts have resulted in the identification of several latex allergens. So far,
16 latex allergens have been included in the official allergen list of the IUIS Allergen
Nomenclature Subcommittee [5] (Table 1). Depending on the patient groups studied
significant differences concerning the IgE binding pattern to the different allergens are
observable after SDS-PAGE and immunoblotting with patient sera. The IgE-reactivity
of Hev b 1 and Hev b 3, both located on the surface of the rubber particles, has been
found to be particularly associated with spina bifida patients 16,ll, and especialty Hev b
1 is also of intermediate relevance in latex-allergic health care workers (HCW) [8]. One
of the most important NRL allergens for HCW appears to be the prohevein, a 20 kDa
protein assigned by the WHO/IUIS as Hev b 6.01 [9]. Prohevein is the precursor of
hevein (Hev b 6.02; 4.7 kA) and the C-terminal domain Hev b 6.03 (14 kDa). Hevein
comprises the most important part of IgE-binding epitopes in the prohevein molecule.
In addition, hevein shows homology to several chitin-binding lectins domains and may
be responsible for certain cross-reactivity to several other plants and food. Other
important allergens are Hev b 5 (acidic protein with unknown function located in the
C-serum in very low concentrations in NRL) and Hev b 2 (t3-1,3-glucanase; basic pro-
tein). Intermedrate (20-50% positive IgE response) or minor allergens in all tested
NRL allergic patients are Hev b 8 (profi l in), Hev b 9 (enolase), Hev b 10 (manganese
superoxide dismutase) and Hev b 11 (class I chitinase).

Tabfe 1. Heveu brasilie

IUIS Name

H e v b l

H e v b 2

H e v b 3

H e v b 4

H e v b 5

Hev b 6.01

Hev b 6.02

Hev b 6.03

Hev b 7.01

Hev b 7.02

H e v b S

H e v b 9

Hev b 10

Hev b 11

Hev b 12

Hev b 13
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Fig. 1 . Comparison o/'lcttex-specific IgE results obtained with nHev b 6.02 ancl rHev b 6.02. Both
allergens were cotrpled on lrnmunoCAP and the tests were pefiòrmed with 20 sera of lafer-ullergic HCtrls
ttsing the Pharmacia CAPsy,stem (correlation; r-0.937).

Fig.2. Comparison o/'.specific'lgE vulues obtained with rLIev h 2 ancl nHev b 2. Sera of'53 latex-nllergic
HCW and B latex-ullergic' spina blida vvere lesteeÌ. rHev b 2 v,cts cctttLtled on ImmunoCAP (meusurecl ht,
UniCAP) and nHet, b 2 on paper discs (measured bv EAST).

J

)
x 2 s

N
o
<i zo
-o

i 1 5
L

o
ur lo
I(,

a

I

o
o.
a

0

a

4o
a
t 0  1 5  2 0

specific lgE fo nHev b 6.02 [ku/t]

. HCW

SB

J

f
J-rs

ul
I
t

E r o
L'
o
o.
o

5

Medion :  <0 .35- l l r : . l r ! ! .
rHev b 2 nHev b 2



rl8relle-xelel IE) dnor8 luerlud rreql u1 '8ur1set 
lcrrd urìs ut (surelo.rd pa88e1-srg

se L q ̂eHr pue € q AeHr pue 'sutelord uorsn; urelord Surpurq-esolleu sE g q ̂eHJ pup
'9 q ^oHr 'g q ^eHr'Z q ^eHr) sueS-re11e xelel lueurqruocer e18urs xrs Jo uorlecrldde eql
peqlrcsap [OZ] 

'te le dl^ ]rertxe eno13 xetel ro des xelelJo tcertxe Sursn Jo uor]rppe ul

'alqBIre^e ,{ltuarrnr ere elEp eltlrl 'sseleque^èN 'euelq
-uletu snJnLu oql ssoJc o1 ,(1r1rqu pecuequo ro ,{ylrqultu^€-orq rrèql o} pe}Eler eq feu
sue8rellu xetuI ;o ,{cuelod q8tq roJ suosuer alqrssod reqlo ,{cueye,rr11nu ,{q selnrelotu
-E31 punoq-ller rolceJJo eydrllnru ìurl-ssorc o1 ,{1r1rqe perueque ue e^eq ,{eru'E q ^eH
ue8-re11e xetel roleu eql ]Bql pa1sa88ns uaeq seq tI '1e,{ peleprcnle ,{11ng tou sr ,{cuatod
sIq] roJ Luslueqcelu relnrolotu lcexe eqI 'suellod puu spooJ's8nrp Surpnlcur spunodruoc
pue sue8-relle Jeqlo qlt,^A peJeduoc ueq.^A '3ur1se1 urìs uo suorlceoJ cruelsfs ecnpur
o1 ue8"re1le uorutuor Jsoru eql sr xolel teql puru ur 1da1 eg ol seq ll 'uorlrppe uI

'[or'sr]
uortnlos tsel urìs pezrprepuels e Jo uorlcnpord aqt ur lool lngdleq e eq plnoqs pue VCC
eql tuorJ elqelle^e atu (gE pue gg s1o1) lueluoc urelord pue ue8;elle eqt o1 pruSer q1r,r,r
pezrprepuuts ueeq e^eq teqt sueStellu Tì{N Jo slol o,^ I 'sserSo-rd ur sl VCC-Sn eq}
,(q suor8er ]se] urìs xelel roqqnr lernleu Jo eruereelc eqJ'[gt] rueAeer lsel >1cud urls
prBpuBls e Jo lcel eqt ,{q pereputq eg ot senurluoJ Surlsel lcud utìs Jo sueeru lq srsou
-8nlp ,{rolerul;uoc 'se1u1s pellun eq} uI 'ltf'9tl uorlnlos 1se1 lcud urìs e^r}reJJe pue
eles e Jo uollJnpord eqt JoJ sloerlxe ìlpu xelel elenlene seruedruoc ureueJ '.(1,rr1sues

poo8 ,{re,t e osle slcerlxe lcud ulìs'IUN elqelre^e ,(llercrauruoJ pezrprepuels-uou lere
-^es roJ poqlrrsep ISt] 

'tn ta ocuelg '[lt] p"rntnrler are^\ "/o96!o enlB^ enrlcrpard enrlsod
e pue %001 Jo anlen enrlcrperd e'rtle8eu e se lle,^d se ,{lrnrlrsues %86 p puu ,t1rcr;rceds

%O1L e 3ut1sa1 4crrd ulìs roJ (OOt (UI) flrnrlceer Jo xepur '{rerlrq-ru = urelord ynpd 77)
]cerlxe eql Jo uorlnllp 002:I e Sursn ueq.Ayslueuodruoc xelel Surpurq 931 u,nnouì er{} Jo
11e Surureluoc uortertsrurtupv Snrq pue pooC Sn eq],{q peprnord (Sg) prepuets -IUN

ue ot lecrtuepr lsorule ere,^.r lrerlxe aql Jo selryord tolqounrurut pue ECVd-SCS 
'J.02-

le perols pue pelonbrle 'seuerqr.ueu rurJ Et'g q8norqt perellu se,^A luuleuredns aql pue
(q E 

'3000'001) uorleSn;utuererlln ,iq eleyn8eoc eqt ruorJ peleredes se,r,r prnbrl eqt 8ur
-^Aeql JOIJV 'uollcelloc JeUe i{lelerpeutur uezoJJ '(009 

I IIUU euolJ 'stsuatltsn.tq naaap)
reqqnr uers,{e1ey41 LUoJJ peJnlceJnueru sr pue edorng ur pesn '{leprlr sr lJerlxe pezrpre
-puets uotle.ruderd -IUp seuq8ralyets '[El] enrlrsues pue rrJrceds ,{1q8rq eg o} pereedde
IBI{I epeueJ pue edo-rng uI pasealer uaeq e^eq suorlurede-rd lurc-reruruoc IeJe^eS

'[71] ,r,rern
;o lurod lecrlcerd eql tuo4 sutelord xelel Jo eornos peue;erd eql st -IdN peleruotutue
-uou 'etoSeJeI{I 'sutelord ecueJeJeJ se pesn eJe,^A slerJeletu eseql Jr peeluetenS 1ou ere
,{lrlrqrcnporde; puE uorlezrprepuelg 'ssecord Suunlcu;nuuu eq} o1 :orrd uorJeruorurue
xelel Suunp Jo uollJnpord e,lo13 8ur-rnp perJrporu eq ,{eru surelo:d xelel 'uorlrppu

u1 ',(le,nrletlluenb se llo^\ se ,{ye,trletllenb 'lueluoc urelord Jreql ur ,{leprrvr ,{run se,ro18
xelel osneceq eslJu solllnJuJrp pup sruelqord r{ueu slerJelutu esèq} Sursn ';ene,nrro11
'serro18 -Iì{N LuorJ sutelord ctue8relye per;rrnd ro/pue sloerlxe urelord eq ptnoqs
sua8re11e TUN Jo ocrnos Iuepl eq1 ,{11ecr1eroeql 'snqJ 'se,toy8 xolel ,{llercedse 'slcnpo;d

xelel Jo esn eqt qSno-rqt pezrlrsues ueeq e^pq plno^\ sluerled cr8relle-1dN lsohtr

uoBenus lualJnc - ounset 4c1td uDIs Jo! sroot c17sou6e1g

III

tIQ parnsnalu) dl )
:trEta11n-ra1nÌ [c 1,, .

sl4JH tt8talln-t,'tt:

qlog 'c()'9 -.

'[7] uraro.r.
se,r Jr qSnoqtle .3;1



t12

patients) a combination of recombinant latex allergens rHev b 5, Hev b 6, and rHev b 7
was suitable to diagnose latex allergy with 93% sensitivity and 100% specificity.

Serologica, assays for a latex-specific IgE determination

Alternatively serological assays for detection of anti-latex IgE may be used.
Comparison of the two major serologic assays (Pharmacia ImmunoCAP-system and
AIaSTAT) using for natural rubber latex-specific IgE antibodies detection demon-
strated different results of specificity and sensitivity dependent upon the cut-off values
used [15,17]. For the AIaSTAT assay with 0.54 ku/L as the 95'1' percentile threshold
value in nonatopic control subjects, sensitivity was 100% and specificity was 83%.
According to the threshold value of 0.35 kU/L, a sensitivity of 9l"h and a specificity of
83% for the ImmunoCAP assay and a sensitivity of 100% and a specificity of 33% for
the AIaSTAT assay were observed [17]. In addition, results of these and other studies
indicate that IgE test systems gave false-negative results in24 to 27"/o of skin test pos-
it ive subjects [18]. One reason for these discrepancies may be that in various systems
the allergens are in a denatured form while bound to a solid-phase surface and not all
epitopes are equally accessible. On the one hand, in some cases no NRl-specific IgE
antibodies can be detected despite severe allergic reactions to NRL, such as bronchial
obstruction and positive workplace-related challenge test occur 121]. On the other
hand, the false-negative serologic results may be also due to the absence of some aller-
gens among the capture antigen used in the assay. Indeed, by addition of rHev b 5 to
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become available for measuring individual NRL allergens (Hev b 1, Hev b 3, Hev b 5
and Hev b 6.02) by capture EL[SA-based assays using monoclonal antibodies and puri-
f ied or recombinant allergens. An international comparison study for validation of the
commercial available monoclonal antibodies based ELlSA-assays and other methods
for measuring latex proteins, antigens, and allergens is in progress.

Concluding remarks

In the last years many efforts have been undertaken to decline the incidence of latex
allergy. For this purpose identif ication of the major latex allergens, their recombinant
production and the determination of specific sensitization profi les for different patient
groups (dependent of the various routes of exposure) are useful steps toward the
understanding of the latex allergy and their management. The use of well-defined and
standardized NRL extracts and/or purif ied proteins are the next objectives. In the di-
agnostic of NRL allergy, unpurif ied latex has practical usefulness as a test reagent and
has generated useful research information. However, there are l imitations in adopting
its use as a reference material, because variations of allergen content in latex due to diffe-
rent factors was described. In this context, a test reagent formulated from judicious pro-
portions of purif ied allergens (native or evaluated recombinant latex allergens) has the
advantages of high test sensitivity and reproducibil i ty. Determination of an allergenic
protein profi le may be a valuable strategy to enhance the diagnostic repertoire in cer-
tain cases. Spiking important but labile recombinant single allergens to native allergen
preparations to enhance their amounts has been shown to improve diagnostic sensiti-
vity. Assays based on specific antibody reagents against most of the important NRL
allergens known so far have been produced and are under validation. First steps of
standardizafron were performed and standardized extracts have to be evaluated in
further applications and studies.
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