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CASTOR BEAN ALLERGY

Annelise STrRAUSS (1)

SUMMARY

In Ourinhos, city located in the “Estado de S&o Paulo, Brasil”, in 1964, an.
epidemic of asthma, due to collective sensibilization to castor bean dust, was inves-

ligated.
near a castor oil exiracting industry.

Allergic manifestations occurred predominantly in atopic persons, living
During the season of castor bean processing,

symptoms were related to dry weather, wind and dust from the factory. Six
aut of 21 workers interviewed had allergic and toxic-irritative symptoms related

to castor bean  dust.

The immunologic investigation included “in vivo” and
g g

“in vitro” studies of two c. b. extracts and specific antibodies.

Castor bean extract I, a crude extract, gave delayed intradermic reactions,

due to ricin.

Titration by passive transfer of castor bean extract II, ricin free,

gave positive reactions at dilutions up to 1:100,000,000.

Escarification tests were positive in 26 out of 65 patients and passive transfer

of reaginic activity was demonstrated in 18 out of 26 sera.
by the method of passive transfer, gave titers between 1:60 and 1:1,800.
at 56°C for 1 hour destroyed skin-sensitizing activity.

Antibody titulation,
Heating
Positive passive hemagglu-

tination reactions could be inhibited by previous incubation of serum with castor

bean extract II.

By radioimmuno-electrophoresis, using castor bean extract labelled

with **], radioactive precipitin lines were identified in the alpha,- and gamma-

globulin zones of 4 sera.

INTRODUCTION

In 1964, approximately 100 persons were
affected by allergic manifestation in Ouri-
nhos, Sao Paulo. As symptoms started in
August, during the season of industrial ex-
traction of castor oil by the only big local
industry, air pollution by highly allergenic
castor bean dust was suspected as cause and
confirmed by the following investigation,
~.made in collaboration with the “Departamen-
to de Saude Publica e de Assisténcia Social
do Estado de Sio Paulo”.

MATERIAL AND METHODS

a) Clinical Study
At the “Posto de Satde da cidade de

Ourinhos”, 65 patients were interviewed and
submitted to skin tests. Sera of patienis
allergic to castor bean were separated, Seitz-
filtered and kept at -20°C until used.

b) Immunological Study
1)  Antigens

All extracts were prepared in the “Servigo
de Alergia” (Dr. E. Mendes), “Departa-

(1) Assistant of the “Servico de Alergia” (Dr. E. Mendes), 1.2 Clinica Médica (Prof. A. Ulhba Cin-

tra), Hospital das Clinicas, Sdo Paulo, Brasil
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mento de Microbiologia e Imunologia™
(Prof. Carlos da Silva Lacaz), “da” Facul-
dade de Medicina, Universidade de Sao
Paulo”.

Castor bean (Ricinus communis) extract
1 was prepared by routine method in Coca’s
solution, This extract was used for scratch
testing.

Castor bean (Ricinus communis) extract
II was prepared by boiling and alcohol treat-
ment of castor bean pomace (GrRaBar &
Koutserr ®), thus destroying ricin, the cas-
tor bean toxin. This extract was used for
passive transfer and “in viiro” testing, Ana-
lysis: pH 5.8; glucose: 1.05 mg/ml; pro-
tides: 5.7 mg/ml.

Common inhalant extracts (house dust,
fungi, pyrethrum, grass, animal ~danders)
were prepared in Coca’s solution, by routine
method (SHELDON et al.??).

2)  Antibody

Skin-sensitizing antibodies were tested by
scratch and intradermal tests and passive
transfer, following routine procedures (SHEL-
DON et al??). ‘

The following “in viiro” methods were
also applied in the study of castor bean
hypersensitivity: '

1) Passive hemagglutination test (Boy-
DEN 1) : tanned human group O erythrocytes,
coated with castor bean extract II, 1:10,
were added to progressive serial dilutions.

2) Immuno-diffusion in gel by Hart-
MaNN & TorLriez’s modification ® of Ouch-
terlony’s technique %,

3) Immunoelectrophoresis by GraBar &
WiLLiams’ method ? adapted to microscopic

slides by SCHEIDEGGER ?*, modified by FERrI -

& COSSERMELLI 3,

4) Radioimmunoelectrophoresis, following
Yaci et al. technique® of co-precipitation,
by which labelled antigen/antibody comple-
xes are precipitated in gel by anti-human
serum or one of its fractions. Castor bean
extract labelled with %] was prepared by
MacFARLANE’s technique ** in the “Instituto
de Energia Atdmica” (Dr. Jilio Kieffer).

Radioactivity varied between 560 and 900..

mc,/ml of castor bean extract.

RESULTS

a) Clinical Study

In 65 patients interviewed the most
common symptoms were asthma and rhinitis,
less often occurred conjunctival, cutaneous
and general manifestations (Table I). Per-
sonal and family data of allergy and positive
skin tests with common inhalants were obtain-
ed in many patients, indicating constitu-
tional atopic predisposition.

Scratch tests with castor bean exiract were
positive in 409% of cases. In the group of
26 patients allergic to castor bean, showing
positive scratch tests, when compared with
39 patients with negative scratch tests, the
following = data were statiscally ** signifi-
carit (Table II): a) High incidence of
symptoms during the months of August to
January, which is the season of industrial
extraction of castor bean oil; b) High in-
cidence of symptoms during dry weather;
¢) Influence of wind and dust, coming from
the castor oil processing plant; d) Appear-
ance of symptoms also in other localities with
castor oil extracting industries (Salto Gran-
de, Santa Cruz, Bauru).

Sixty out of 65 individuals interviewed
lived in the immediate neighbourhood of the
castor bean industry, within a radius of 1
km. Industrial extraction of castor bean oil
was done by compression and supplemental
extraction of castor bean pomace by solvent,
leaving a dry, very dispersible and highly
antigenic residue.

Study of workers at the castor bean
processing plant

Six out of 21 workers' interviewed observ-
ed transitory manifestations of intolerance
to castor bean in August, during the first
weeks of contact with castor bean. These 6
workers suffered from atopic cutaneous and
respiratory symptoms, as well as toxic-irrita:
tive digestive and general manifestations
(Table III). Negative scraich tests with
castor bean in all workers tested were relat-
ed to lack of constitutional atopic predis-

‘position, - short -time of employment at the

castor bean factory and homes distant, ge-
nerally outside the city limits.
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TABLE I

Symptoms and history of allergy observed in 65 individuals* interviewed
- at the Health Post, City of Ourinhos

Symptoms - no. cases %
Respiratory -
CAsthma ...l e 53 .’ 815
Rhinitis ...... P, .. , 30 46.1
Bronchitis ......... PR S 7 - 10.7
Cough ........c oo, 7 10.7
Mucoid sputum .............. v 11 . 16.9
Asphyxiation ................. 2 3.0
Ophthalmic

Conjunctivitis ................ 5 76
Cutaneous

Urticaria ..................... 6 9.1

Itching .......coviiiiinn... 5 7.6
Erythema .................... 1 1.5

CPPUIZO i, 1 15

 Angioneurotic edema ......... 2 3.0

Gastrointestin'al
Vomitting ...i.....enn... R 1 . 15
Feverv ............................ ’ 15 . 23.0
Profuse sWeating ................. . 2 ' 3.0
Headache ........... ... .. 0 00en 1 15
Eistory of allergy:
Personal ............ceeea.... 17 26.1
Family ..oviiieeeeieannnnnnn.. 32 - ) : 49.2

* 33 masculine, 32 feminine. Age, from 8 months .to 77 years

TABLE II
Factors influencihg symptoms of patients allergic to castor bean dust -

=

% of patients
interviewed
1. Season of industrial brocessing of castor bean (August to January) .. 653
2. Wind or dust from castor bean ﬁactory ......................... PRI 46.1
- 3. Improvement of symptoms when leéving town ....... e e 65.3
4 Worsening with return to Ourinhos ................ R, 23.0
5. Symptoms also in other towns with castor bean industries (Salto Gran-
de, Santa Cruz, Bauru) .........c.e.eevvuvannn FERRIP ER R TR 15.3
6. 'Work with castor bean ...................... e e 3.8
Dry weather ...........ciivieeeinnn. e et e, 26.9
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b Immunological Tnvestigation
1y Antigen study

Castor bean extract [ a crude extract,
prepared by rouline procedure in Coca’s so-
lution. when injected intradermally, caused
delayed inflammatory  reactions.  attributed
to ricin, a termolabil toxin,

Castor bean extract 1, riein free, never
cansed delayed reactions,  This extract pos.
sesserl an extremely high allergenic poten-
tial. as evidenced by posilive passive transfer

with dilutions up to 1: 100,000,000,
21 Antibody study

Seratch tests with castor bean extract were
posilive in 26 out of 63 persons tested
1409} in Ourinhos, contrasting with 2.8%
of a control group of 69 individuals, 35 of
whom were asthmatic, living in Sio Paulo.

Passive transfer tests were positive with
18 out of 26 reaginic sera [rom patients
with castor bean allergy.  Hesults of passive
transler tests were directly related to the de-
gree of cutaneous hypersensitivity  of  the
patient, whose serum served for passive
transfer,

Titration of antibody, by passive transfer,
resulted in titers between 1:600 and 1:1.800,
in 6 reaginic sera.

Heating reaginic serum at 56°C for 1 or
maore hours caused complete destruction of
skin-sensitizing  activity.

Positive intradermal reactions with house
dust, fungi, pyrethrom, animal danders and
grass were observed in 40 out of 63 indivi-
duals, of whom 15 also had posilive skin
tests with castor bean extract.

Passive hemagglutination tests gave titers
of 1:4. 1:10 and 1:64 in 3 out of 13 sera
investigated. By preliminary incubation of
allergic  serum  with  castor  bean  extract,
passivee hemagglutination was inhibited, thus
demonstrating specificity of this reaction,

By immunodiffusion in agar gel and
immunoelecirophoresi=s no precipitating anti-
body against castor bean could be demons
trated,

By radicimmuncelectrophoresis,  utilizing
td - . v 3
castor hean extract lahelled with "1, radio-
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active precipitin lines were obzerved in 4
sera in the zone of migration of alpha.-
and gammaglobulins (Fig. 1 A, B e (),

[ 4

Fig. 1 — Radiolmmunoclectirophoresis revealed
after 4 days contact of fllm with immunoelectro-
phorogram

A) — Upper trough: Anti-IgM + "I castor bean
Lower trough: Anti-human serum + #1]
castor bean
Well: Serum of patienl (8. 3)

castor bean
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B} — Upper trough: Antl-Igh + "I castor bean
Lower trough: Anti-IgG + *I castor bean
Well: Serum of patient (8 5) allergic to

caslor bean

[ _ n—

C)} — Upper well: Serum of patient (S, 1) allergle
to caslor bean
Lower well: Serum of patlent (5. 2) allergic
T eastor bean
Trough: Anti-human serum -+
ban
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TABLE ITI
Symptoms due to castor bean dust, refered by 6

‘workers of the castor bean pressing mill

Number of
patients

Symptoms:

- Respiratory tract:
Asthma,
Bronchitis
Cough
Rhinitis

HH P

Cutaneous:

" Itching
Urticaria

w n

Digestive tract:

Bitfer taste
Nausea

Tllness
Fever

Generalized pains
Headache

Hkp R HHN

DISCUSSION

Although considerable local economic be-
nefit results from castor bean industrializa-
tion **, air pollution by castor bean dust

“actually constitutes an ever increasing public
health problem in the neighbourhood popu-
lations of castor bean processing industries.
Collective outbreaks of asthma, due to indus-
trial air pollution by castor bean dust have
been reported in the past by Ficrey &
Eirop 4 in Toledo, Ohio, GrimM ® in Ger-
many, OroMaNN'? in South Africa and
Panzan: *® in Marseille. In Brasil, MenDEs
& CiNTRA*®*® studied an epidemic of
collective asthma in Bauru, in 1954,
affecting 150 individuals and causing 9
deaths in 4 days.

Both epidemics, in QOurinhos and Bauru,
started in August, at the beginning of the
industrial castor bean processing season. In-
fluence of dry weather, wind and dust from
the castor bean crushing mills ‘was evident
in both groups. Main symptoms were asthma
and rhinitis, less often conjunctival and cuta-
neous symptoms were mentioned, ail of which
improved rapidly when leaving town.
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In Ourinhos, all patients affected by castor
bean allergy lived near the castor bean
crushing mill, a fact also observed by FicLEY
& Errop %

The industrial process of oil extraction by
compression and additional use of solvent,
employed in Ourinhos and also in Bauru
(Mexpes & CiNTRA %), and in South Africa
(ORDMANN '7), leaves a highly allergenic re-
sidue, containing ricinallergen, one of the
most potent known allergens. With the use
of solvent, turning the process of oil ex-
traction much more profitable, danger of air
pollution by the dry, highly dispersible re-
sidue has increased considerably.

Many patients seemed constitutionally pre-
disposed to atopy, as may be deduced from
frequent personal and family data of allergy
and positive skin tests with commun inha-
lants in 40% of patients with proven castor
bean hypersensitivity. Sensibilization to ri-
cinallergen may occur since early childhood,
as ‘was evident in Ourinhos, where the young-
est patient was 13 months old, and 40%
were less than 12 years old.

In spite of employee selection and indus-
trial engineering techniques adopted by cas-
tor oil mills, symptoms of intolerance to
castor bean, due to allergic and toxic-irrita-
tive mechanisms, may occur quite frequently
in workers at castor bean processing mills,
as was evident in Ourinhos, South Africa
(Oromann *7)  and Toledo (FicLey &
RawLiNG ?),

Castor bean extract I produced delayed
inflammatory reactions, which were attribut-
ed to the toxin of castor bean, ricin. Boil-
ing and alcohol treatment of castor bean
extract I1 destroyed completely this toxin:
no delayed reactions were observed with this
very antigenic extract.

Scratch tests with castor bean extract
were positive in 40% of the patients in Ou-
rinhos; only 2.8% gave positive reactions
in a control group of 69 patients, of whom
35 were asthmatics, all living in Sfo Paulo.

By passive transfer, titration of skin-sen-
sitizing antibodies was done in 6 sera and
the destroying effect of heat on reaginic acti-
vity was demonstrated, confirming observa-
tions by Coca & Grove? LoOVELEss*? and
LayToN et al?®,
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" By passive hemagglutination 3 sera gave
positive reactions: all possessed also high
reaginic titers. .

Precipitins are only rarely demonstrated
in sera of atopic patients. Thus we were
not surprised by negative results by immu-
nodiffusion in agar gel and immunoelectro-
phoresis. By the radioimmunoelectrophore-
sis technique, however, adapted to the study
of castor bean allergy, positive radioauto-
graphs, with radioactive lines in the zones
of migration of alpha,- and gammaglobulins
were obtained with 4 sera, thus constituting
a new “in wvitro” approach to the study of
castor bean allergy.

RESUMO
Alergia & mamona

Foi investigada uma epidemia de asma na
cidade de Ourinhos, em 1964, desencadeada
por sensibilizacio coletiva a p6 de semente
de mamona. Foram acometidas, predomi-
nantemente, pessoas atdpicas, residentes a
menos de 1 km de distincia da indastria
de 6leo de mamona. Durante o periodo de
processamento da mamona, sintomas de aler-
gia foram relacionados ao tempo séco, vento
e fumaga da fabrica. Seis de 21 operéarios
entrevistados  apresentaram  manifestacoes
alérgicas e toxico-irritativas, atribuidas a
mamona. A investigagdo imunolégica foi
realizada por provas “in vivo” e “in vitro”.
de dois extratos de mamona e anticorpos
especificos.

Extrato de mamona I deu reacdes intra-
dérmicas do tipo tardio, atribuidas a ricina.
Extrato de mamona II, livre de ricina, di-
luido até 1:100.000.000, determinou rea-
¢bes de transferéncia passiva positivas.

Foram positivas provas de escarificagao
em 26 de 65 pacientes e de transferéncia
passiva com 18 de 26 soros reaginicos. O
titulo de anticorpos reaginicos, pela técnica
de transferéncia passiva, variou entre 1:60
e 1:1.800. Aquecimento a 56°C durante 1
hora destruiu téda atividade cuti-sensibiliza-
dora. Reagbes de hemaglutinacio passiva
positivas foram inibidas por incubacdo pré-
via do sdro com extrato de mamona II.
Por radio-imunoeletroforese, usando extrato
de mamona marcado com 3!, foram iden-
tificados arcos radioativos nas zonas alfa,-
e gamaglobulina de 4 soros.
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