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Occupational Pollinosis Induced by Radish and Chinese Cabbage Pollens

Na Young Kwon, Jae-Hyun Lee, Soo Young Choi', Jung Won Park and Chein-Soo Hong

Yonsei University College of Medicine, Department of Internal Medicine, Division of Allergy and Immunology, 'Yonsei Medical Research Center

Background: The Korean National Horticultural Research
Institute (KNHRI) supplies many seeds for horticulturus
farmers. The seeds of radish (Raphnus sativus acanthiformis)
or Chinese cabbage (Brassica campestris pekinensis;
cabbage) is one of their major products, and many em-
ployees have been exposed to these pollens occupationally.
Objective: We reviewed the questionnaires for allergic
diseases and occupational history. We evaluated the prev-
alence of the sensitization to radish and cabbage pollens in
the workers of KNHRI and analyzed the allergenicity of
radish and cabbage pollens.

Method: Fifty-fuve employees of KNHRI were enrolled in
this study. Among them, 12 workers dealed with radish and
cabbage pollens directly and were involved in the process
of breeding these pollens. The skin prick test with extracts
of radish and cabbage pollens and 12 common inhalant
allergens were performed. Specific IgEs (sIgE) were
detected by ELISA and immunoblotting. Cross-reactivity
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was determined through inhibition ELISA.

Result: About 20% of the 55 workers showed positive
response to radish and/or cabbage pollens. sixty-six percent
of the direct exposed workers and 6.9% of the non-exposed
workers showed positive responses to radish and/or cabbage
pollens. Prevalence of allergic diseases was 56.4% in the
workers. sIgE to radish and cabbage pollens were detected
in 50% of exposed workers by ELISA. IgE immunoblotting
showed sIgE binding at 24kD, 19kD, 9kD, and 8kD proteins
of radish. sIgE also bound to 49kD, 36kD, 24kD, 19kD, and
9kD. Strong cross-allergenecity was found between radish
and cabbage extracts on ELISA inhibition.

Conclusion: Radish and cabbage pollens are significant
occupational allergens to the exposed workers of KNHRI.
Personal protective devices should be required for these
workers. (Korean J Asthma, Allergy Clin Immunol 2004;
24:288-293)
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7. SDS-PAGE 3 Immunoblotting

13.5% SDS-polyacrylamide gel-S o] &3} T} &, vlF271F
Z39E 10 mg/ml FY3 &, stocking gel-S 50 VE 3027+
SFATL, o % 180 VOl A 2417 A7) FFS AT 1
& SDS-PAGE gel& nitrocellulose membrane (pore size: 0.45 um,
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o] 8 Ao 24A7F WFE A A0 H, 1 : 2000 alkaline
phosphatase”7} A3¥ goat antihuman IgE (Sigma, St. Louis,
MO, USA)Z 247t BES-AlFt). PBS-TZ 1087 33|, TBSZ
10827t 13] A2 % BCIP-NBT A] 2k(Promega, Madison, W1,

Table 1. Questionnaire for allergic diseases

Disease Questions

Asthma Cough

Dyspnea

Chest tightness

Wheezing sound
Rhinorrhea

Sneezing

Nasal obstruction

Conjunctival injection

Itching sensation on both eyes
ltching sensation on skin

Erythematous lesion
Aggravated by working

Newly develped by working

Allergic rhinoconjunctivitis

Urticaria

Relation to work

Table 2. Allergen sensitization of workers in KNHRI*
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Table 3. Prevalence of allergic diseases of workers in KNHRI*

Non-exposed

Exposed subjects subjects

N=12 N=43
Allergic disease

N Prevalence (%) N Prevalence (%)

Asthma 4 33 8 19
Allergic rhinitis 8 67 15 39
Allergic conjunctivitis 7 58 12 28
Urticaria 6 50 9 19

Sensitized subjects Percentage (%)

Radish pollen 11 20
Cabbage pollen 7 13
D. farinae 24 44
Cockroach 14 25
Dog 3 5
Aspergillus 1 2
Ragweed 4 7
Sagebrush 10 18
Japanese hop 3 5
Birch 6 11
Oak 3 5
Timothy 5 9

*KNHRI = Korean National Horticultural Research Institute.

*KNHRI = Korean National Horticultural Research Institute.

Table 4. Work relationship of allergic diseases of workers in
KNHRI*

Total Work relationship
Allergic disease

N Prevalence (%) N Prevalence (%)

Asthma 4 33 2 50
Allergic rhinitis 8 67 6 75
Allergic conjunctivitis 7 58 6 86
Urticaria 6 50 3 50

*KNHRI = Korean National Horticultural Research Institute.
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Fig. 1. Radish IgE-ELISA inhibition test with the extracts of T2 AT A 2HEE 222} F =S A gEus
radish, cabbage, D. pt, ragweed and rye grass.
(A) Radish (B) Cabbage
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IgE binding bands of each serum: Comparison between radish and cabbage extracts
Serum N 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Radish + + + - - + + + - + - - - - - -
Cabbage + + + - - + + + - - * -
+ = definite IgE bands, + = borderline bands, - = no bands)

Fig. 2. Specific IgE blotting with worker's serums. (sera 1~9: exposed workers, sera 10~15: non-exposed workers, 16: blank, 17:

control).
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Table 5. Skin test reactions to radish/cabbage and some inhalent allergens and IgE ELISA-results to radish/cabbage in exposed and

non-exposed workers who was done igE blotting

Exposure Non-exposure

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Skin test  Radish 3+ 3+ 3+ 3+ 3+ 4+ 4+ 3+ - 1+ 2+ 1+ 2+ - - - -

Cabbage 3+ 3+ 3+ 2+ 4+ 4+ 2+ - - - -2+ - - - -

D.fa 3+ 1+ 3+ 2+ 3+ 3+ 2+ 4+ - 3+ 3+ 3+ 2+ - - - -

Cockroach - 3+ 2+ - - - 2+ - - - 3+ 3+ - - - -

Ragweed 2+ - - - 2+ - - - - - - - - - - -

Hop. J 3+ - - - 2+ - - - - - - - - - - .

Timothy - - - - - 3+ - - - - 3+ - N - -

Birch 2+ 2+ - - - 2+ - 3+ - - 3+ - - - -

Sagebrush 2+ - - - 2+ - 3+ - - - - - - - - .

ELISA (OD) Radish 0.46 0.41 0.67 - 0.88 0.34 0.37 - 032 - 021 - - C B

Cabbage 0.42 0.37 0.54 - 0.74 0.25 - - - - - - - - - _

The OD values of control sera were mean values of 10 healthy controls: 0.035+0.021. C = control, B = blank.
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Fig. 3. Process of pollination by a worker. This picture shows a
person is working not wearing any protector.
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