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Allergy to castor bean

l l .  l den t i f i ca t ion  o f  the  ma jo r  a l l e rgens  in
castor  bean seeds

S .  C .  T h o r p e ,  B S c ,  D .  M ,  K e m e n y ,  P h D ,  R .  C .  P a n z a n i ,  M D ,

B.  McGurf ,  PhD,*  and M. Lord,  PhD* Lrmt lot t  t t t t t Ì  Covenrrv,  Et tp lund,  und

Marseilles, F ntnce

Cdsl()r hr'utt prolains v'crc st'puruÍetl und idcntifiel hr i.vrclettrir Jlx'using oncl sotlium dodccvl
sul.fìttt-lttrlvacn'lumide gel elecrrophoresi.s und blotted utîo nitrocellulosc pdper. T-he tapacitl,
rtl tltt ctt,ttor bean proteins to hind huntan l,qE u'as pntbed v'irh sara.fron castor beun'sensitit 't,

Prtti(ttt.\ and ntdiolubelcd anti-lgE. Ir provetl thJJicult to itlenti.lt,uller,qens v,ith isoelectric

lix tt.sin,q. Hov'eve r, three ullergcns n'ere identi.lietl wlten proîein., v'cre.firsÍ separated on sotliutrr
Itnlett' l sul.lùte'polt'Ltcrt'lamide gel electrophoresis; the 2S strtruge olbumin, the I lS t'rvstulloid

l)r(ìteins, und a third prtttein doublet v'ith nttletulur n,eigttts ol 17 und 5l kt. spe<'ihc IgE
untibody to the 2s sîoroge ulltumin, meosured br RASI vus iltte.ted in nost (9ó1n) custor
Itcttrr-sensirive puîienls, r'rttl inning it tts the nu.jrtr oller,qen. Wc yrtultl l ike to su,q,qt'st tfutt tht
2S u lbumin he tutntcd Ric c  I .  thut  the cr ts t t t l l r t i t l  pr ( t t ( , i î t r  l ) r  nunt t 'd  Ri< ' t .  I I ,  unt l  t l rur  the
17 151 kd doublet  be nomed o l lerg, t  -1  .  (J  ALLERGyctrN I t rn t t tuor-  l9 t8;82:67-72.)

Castor bean (Ricinus communis)represents both a
potent occupational sensit izer and an unusual envi-
ronnrental al lergcn, af l 'ect ing residents l iving close tcr
the castor oi l  rni l ls.r '  2 ln recent years hygiene controls
have reduced the frequency of sensit izat ion, at least
in some countr ies.

Attempts to identi fy the casfor bean al lergen date
back to the 1940s when Spies and Coulsonr isolated
a protein fract ion that possessed potent skin test ac-
t ivi ty when i t  was tcstcd in sensit ized patients. ' l 'he

f iact ion, which thcy cal led CB lA, was water solubre,
hcat stable, and of low molecular weight. More re-
cently, Youle and Fluang4 demonstrated that Cts lA
and the 25 storage albumin had sirnilar electrophoretic
mobilities when they were run on SDS-PACE and
produced precipitating antibodies when they were in-
jected into rabbits. Youle and Huangt concluded that
the CB lA fract ion isolated by Spies and Coulsonr
was the 25 storage albumin.

The storage albumins are present in the storage
bodies of the castor bean seeds and constitute l\Vr: oî
the dry protein weight. The seeds also contain another
storage protein, the crystalloid protcin which is pres-
ent in abundant quanti t ies.5 In addit ion, the castor
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Althreviutituts used

SDS-PAGE: Sodiunrdodecyl  su l fa tc-

polyacry lamidc gel  e lect rophorcs is

IEF:  l :oc lcct r ic  focusing

kd:  Ki lo  dal tons

PBS: Phosphate-buf fercd sal ine

n l :  l s o c l c c t r i c  n t ' i n t

bean lect ins, Ricit tus cottuntut is type I (RCA') and
the toxin. r icin (R. conununis type 2). are found to-
gether in the protein bodies of the seed endosperm
tissue. In this study, we separated and identi f ied castor
bean protcins by IEF and SDS-PAGE and probed therr
capacity to bind human IgE antiboilies with the lnl-

munoblot technique. The quanti ty of hulnan lgE an-
tibody to the major allergen was then measured with

RAST.

MATERIAL AND METHODS
Selection of patients

Scrum samplcs (45) were collected fiom a group of Mar-
sei l les residcnts who had consulted their doctor coniplaining
of symptoms of asthma and rhinit is bel ieved to be due to
sensit izat ion to castor bean dust. Al l  samples werc scratch
test posit ive (defìned as ) l  cm diamcter wheal size) to a
I /  100.000 drlut ion of castor bean cxtract (kind gif i  of Dr.
Layton. Western Regional Rcsearch Laboratory. Albany,
Calif.). Separatcd scrum sarnples wcre lyophilizcd and
storcd at 4'C unti l  the serum was reconsti tutcd with dist i l let l
water l i rr  usc. Castor bean-sncci l ic lsE antibodv lcvcls wcre
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tcin was extracted. concentrated. and separated on

SDS-PAGE. From its posit ion on the gel, i t  was iden-

tilìed as the 25 storage alburnin, which disagrees with

t ime-course experiments with puri f ied 25 albumins,

which demonstrated they have a very acidic pl. A

possible explanation is that there is some sorÎ ol tn-

teraction between the 25 albumin and other compo-

nents in the crude extract that prevents them from

moving away from the origin. The very poor solubility

of the crystalloid proteins in water probably explains

their absence from the eluate of the radiostaining band

on the IEF gel. Thus, the agarose IEF immunoblots

provided confusing results and did not appear to be

suitable for identifying castor bean allergens.

A clearer picture was obtained by probing blots of

proteins separated by SDS-PAGE with individual sera

from castor bean-sensitive patients. Three important

allcrgens were identilìed: the 25 storage albumins. the

l lS crystal loid proteins, and a protein doublet with a

nrolecular weight of 47 and 51 kd. [t is worth noting

that identi f ìcat ion ol 'al lcrgens by the SDS-PAGE im-

munoblot technique is also subject to error. sincc some

allergens, such as unreduced crystal loid proteins, may

not transfer properly With RAST, 25 albumin-specific

lgE antibocly was detectecl in ntost (967o) individual

sera tested, and the levels of specific IgE antibody to

25 albumin and the whole crudc extract were found

to conelate in inclividual sera, indicating that the 25

albumin is the major castor bean allergen. Accord-

ing to the recently agreeil World Health Organiza-

t ioni tntemational Union of lmmunological Societ ies

nomenclature, '2 we would l ike to propose that these

allergens be cal le<l Ric c I  (2S albumin), Ric c I I

(crystal ioid proteins), and al lergen 3 (47i51 kd

doublet ).
Biochernical evaluation of purified major allergens

i, i  other inhalant al lergies (grass and ragweed pol len

and dust mite al lergy) have revealed no dist inct ive

amino acid sequence.tr They do, however, share sim-

ilar physical properties. ln most cases, nlajor allergens

are freely soluble in water, of similar size (10 to 40

kd). and are neither toxic nor irritant to nonallergic

people. The 25 albumins from castor bean share sim-

ilar properties with Anb a I from ragweed pollen,

Lot p I from grass pollen, and Der p I from Derma'

tophagoitles pterottl'ssittus in having a low molecular

weight ( I  I  kd), high aqueous solubi l i ty, and no tox-

ici ty. Although the 25 alburnins represent only a minor

portion of the total dry weight of protein in castor

bean seeds, a high proportion of the rnaterial is not

soluble in water, and they are more abun<lant in

J.  ALLÉRGY.r ' *  ' Í Iy ì ; ;

aqueous extracts. This is also true of Der p I from

D. pteronyssirrus, which constitutes <l%t of dry

weight of crude culture but represents l57o of total

protein in aqueous extracts.'4 Crystalloid proteins have

unusual physical characteristics for allergens' They

have a larger molecular weight in unreduced form,

and a very poor solubility in water' The third protein

doublet is resistant to reducing agents, and attempts

to purify it are presently being carried out.

We would like to thank Mrs. S Lockwood for typing

this manuscript.
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