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ABSTRACT

Background: Tea may be classified as unfermented green, semi-fermented oolong and fermented black. All of these types are
derived from Camellia sinensis, the Tea Plant, which contains the low molecular weight (LMW) agent Epigallocatechin gal-
late (EGCg), probably responsible for allergic reactions. The aim of our study was to asses the work-related allergic symptoms
and IgE-mediated sensitivity among black tea packers. Material and Methods: Study groups comprised 26 black tea packers
(group 1) and 20 office workers (group 2). A questionnaire, skin prick tests (SPTs) to common allergens and black tea, evalua-
tion of specific IgE (asIgE) to Camellia sinensis and moulds, pre- and post-work-shift spirometry were performed. Results: At
least 1 symptom suggesting allergic disease was reported by 85% of the tea packers and 60% of the office workers. The most
frequent positive results of SPTs were obtained with moulds (8%). A small decline in FEV | (forced expiratory volume in 1 s) after
the work shift was observed among tea packers sensitized to moulds. Conclusions: Although specific sensitization to black tea was
not observed in our study groups, cough and skin symptoms were significantly more frequently among the tea packers than in
office workers. The irritant impact on the airways and the skin of tea dust and/or sensitization to moulds contaminating tea leaves
are being suspected. Med Pr 2015;66(1):11-15
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STRESZCZENIE

Wstep: Herbate mozna sklasyfikowa¢ jako niesfermentowang zielona, cz¢$ciowo sfermentowang oolong i w pelni sfermentowa-
na czarng. Wszystkie wymienione typy herbaty otrzymuje si¢ z rosliny Camellia sinensis, ktéra zawiera czynnik o matej masie
czasteczkowej — galusan epigalokatechiny (Epigallocatechin gallate - EGCg) o potencjale alergizujacym. Celem badania bylo
scharakteryzowanie zwiazanych z pracg objawdw sugerujacych schorzenia alergiczne oraz ocena statusu immunologicznego pa-
kowaczy czarnej herbaty. Material i metody: Zbadano 26 pakowaczy czarnej herbaty (grupa 1) oraz 20 pracownikéw biurowych
(grupa 2). U wszystkich badanych przeprowadzono badanie ankietowe dotyczace objawdw oraz punktowe testy skorne (skin prick
tests — SPTs) z alergenami pospolitymi i czarng herbata, oznaczono poziom swoistych przeciwciat w klasie IgE dla rosliny Camellia
sinensis 1 ple$ni oraz wykonano badanie spirometryczne przed zakonczeniem i po zakonczeniu zmiany roboczej. Wyniki: Wyste-
powanie co najmniej 1 objawu sugerujacego alergie zglosito 85% pakowaczy herbaty i 60% pracownikéw biurowych. Najczesciej
obserwowanym uczuleniem w wynikach punktowych testéw skérnych wsréd pakowaczy herbaty bylo uczulenie na plesnie (8%).
U tych pracownikéw obserwowano takze spadek natezonej 1-sekundowej objetosci wydechowej (FEV, - forced expiratory volume
in 1 s) po zakonczeniu zmiany roboczej w stosunku do wartosci wyjsciowych. Wnioski: Kaszel i objawy skérne zdecydowanie
czesciej wystepowaly u pakowaczy herbaty niz u pracownikéw biurowych, chociaz w zadnej z badanych grup nie wykazano uczu-
lenia na alergeny czarnej herbaty. Nie mozna jednak wykluczy¢ draznigcego dzialania pylu herbacianego na drogi oddechowe
i skore oraz uczulenia na grzyby plesniowe zanieczyszczajace liscie herbaty. Med. Pr. 2015;66(1):11-15
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INTRODUCTION

All types of tea are derived from Camellia sinensis, the
Tea Plant. The method of processing tea leaves allows
to classify tea as unfermented green, semi-fermented
oolong and fermented black tea. The major catechine
contained in tea leaves is called Epigallocatechin gal-
late (EGCg). It is a low molecular weight (LMW) agent
that is probably able to induce allergic IgE-mediated
bronchial and skin reactions. The contents of EGCg in
various tea types is different (8% in green, 4% in oolong
and 1% in black) [1,2]. Moreover, fungi have been iso-
lated in all of the steps of processing tea leaves (withe-
ring, fermentation, firing, sorting, packaging) [3].

It is known that workers exposed to various organic
dusts may develop respiratory symptoms and functio-
nal changes deteriorating airways [4,5].

The aim of the study was to evaluate the work-relat-
ed allergic symptoms, immunological status and lung
function among workers packaging dried black tea in
relation to office workers employed at the same indus-
trial plant.

MATERIAL AND METHODS

A cross-sectional study was conducted at a tea-pack-
aging factory in Poland. Study groups consisted of one
day 1st-shift workers who participated in the examina-
tion voluntarily and comprised 26 operators working
on tea bag production lines and 20 office employees.
All of the production lines were equipped with lo-
cal ventilation. Half-face protective dust masks were
available only for operators, although their applica-
tion was not obligatory. All of the subjects underwent
a detailed questionnaire [6], physical examination and
rest spirometry using the MicroLab Spirometer (Micro-
Medical, England). Atopy was assessed by skin testing.

Skin prick tests (SPTs) to common allergens (tree
and grass pollens, weeds, Dermatophagoides pteronys-
sinus, Dermatophagoides farinae, moulds (Allergop-
harma, Germany) and feathers (Stallergenes, France)
were performed on the flexor surface of the forearms
using commercial extracts and standardised disposa-
ble lancets (Allergopharma, Germany). Moreover, all of
the subjects underwent SPT with black tea (Stallergens,
France). All of the SPTs included positive (10 mg/ml
histamine hydrochloride, Stallergenes, France and Al-
lergopharma, Germany) and negative controls (phe-
nylated glycerol-saline, Stallergenes, France and Aller-
gopharma, Germany).

The results of the SPTs were assessed after 15 min.
A positive reaction was defined as a wheal of at
least 3 mm in diameter. Venous blood samples in the
amount of 5 ml were collected to test for the presence of
specific immunoglobulin E antibodies (asIgE) against
tea (Rf 222) and fungi (mx2: Penicillium chrysogenum,
Candida albicans, Alternaria alternata, Setomelanomma
rostrata, Cladosporium herbarum, Aspergillus fumi-
gatus) by the commercial fluoroenzymeimmunoassay
method (ImmunoCap, Phadia, Sweden). A cut off value
for asIgE detection was 0.35 kU/I with the sensitivity
range at the level of 84-95% and the specificity range
at the level of 85-94% [7]. Subjects had been avoiding
steroids, antihistamines or antidepressants for at least
one month before testing and they did not report any
acute viral infections at that time.

The study protocol was approved by the Bioethi-
cal Committee at the Nofer Institute of Occupational
Medicine in £6dz, Poland. The workers were informed
about the research process and methods in a written
manner. Participation in the study was voluntary and
required informed consent.

Statistical analysis was performed using Statistica 8.
Chi-square test (or Fisher’s exact test) and Wilcoxon
rank sum were used to compare the tea packers and
office workers.

A p-value < 0.05 was considered as a significant.

RESULTS

The groups were similar in relation to age, sex, smo-
king habits, presence of pets at home and the family
history of atopy. The average period of employment
in the tea factory was longer among the office workers
(group 2) in comparison to the tea packers (group 1),
while their daily time of exposure to tea dust amounted
to more than 5 h per group 1 in comparison to group 2.
At least 1 symptom suggesting allergic disease was re-
ported by 85% of the tea packers and 60% of the office
workers, out of which at least one developed after the
beginning of employment in 73% and 45% of the sub-
jects, respectively. The most common were respiratory
symptoms.

Group 1 suffered mainly from cough and gro-
up 2 from rhinitis (Table 1). In both groups, women
suffered from respiratory ailments more often than
men: 9 women (35%) and 3 men (12%) among the ope-
rators, 7 women (35%) and 2 men (10%) among the
office workers group. At least one result of the SPT
to common allergens was positive in 12% of the tea
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Table 1. Characteristics of the study group
Tabela 1. Charakterystyka grupy badanej

Group 1 Group 2
tea packers office workers
Parameter Grupa 1 Grupa 2
Parametr pakowacze pracownicy P
herbaty biurowi
(N =26) (N =20)
Age [years] / Wiek [w latach] (M£SD) 39.8+8.7 40+8.1 n.s.
Gender (male vs. female) / Ple¢ (meska vs zeniska) [n (%)] 5(35)vs. 17 (65) 8 (40) vs. 12 (60) n.s.
Period of employment [years] / Czas zatrudnienia [w latach] (M+SD) 9.98+8.30 16.60+8.80 0.0112
Daily exposure to tea dust [h] / Dzienna ekspozycja na pyt herbaciany [godz.] (M+SD) 7.00£0.14 1.70+1.30 0.00008
Smoking habit / Palenie tytoniu [n (%)] 18 (69) 11 (55) n.s.
Family history of atopy / Rodzinny wywiad atopowy [n (%)] 12 (46) 7 (35) n.s
Presence of pets at home / Posiadanie zwierzat domowych [n (%)] 19 (73) 14 (70) n.s
At least 1 symptom suggesting allergic disease reported / Co najmniej 1 objaw sugerujacy schorzenie 22 (85) 12 (60) n.s
alergiczne [n (%)]
onset after the beginning of employment / wystapienie objawu po rozpoczeciu zatrudnienia [n (%)] 19 (73) 9 (45) n.s
Respiratory symptoms / Objawy ze strony uktadu oddechowego [n (%)] 12 (46) 9 (45) n.s
Cough / Kaszel [n (%)] 8 (31) 1(5) 0.0290
onset after the beginning of employment / wystapienie objawu po rozpoczeciu zatrudnienia [n (%)] 6(23) 1(5) n.s
Work-related cough / Kaszel zwigzany z praca [n (%)] 1(4) 0(0) n.s
Rhinitis / Niezyt nosa [n (%)] 6 (23) 7 (35) n.s
onset after the beginning of employment / wystapienie objawu po rozpoczeciu zatrudnienia [n (%)] 1(4) 4(20) n.s
Work-related rhinitis / Niezyt nosa zwigzany z pracg [n (%)] 0 (0) 1(5) n.s
Dyspnoea / Dusznos¢ [n (%)] 3(12) 2(10) n.s
onset after the beginning of employment / wystapienie objawu po rozpoczeciu zatrudnienia [n (%)] 2(8) 1(5) n.s
Work-related dyspnoea / Duszno$¢ zwigzana z pracg [n (%)] 1(4) 0(0) n.s
Wheezing / Swiszczacy oddech [n (%)] 2(8) 0(0) n.s
onset after the beginning of employment / wystapienie objawu po rozpoczeciu zatrudnienia [n (%)] 1(4) 0(0) n.s
Work-related wheezing / Swiszczacy oddech zwigzany z praca [n (%)] 0(0) 0(0)
Conjunctivitis / Niezyt spojowek [n (%)] 10 (39) 5(25) 0.3342
onset after the beginning of employment / wystapienie objawu po rozpoczeciu zatrudnienia [n (%)] 6(23) 3(15) n.s
Work-related conjunctivitis / Niezyt spojowek zwigzany z pracg [n (%)] 4(15) 3 (15) n.s
Skin disorders / Zmiany skérne [n (%)] 10 (39) 2 (10) 0.0293
onset after the beginning of employment / wystapienie objawu po rozpoczeciu zatrudnienia [n (%)] 8 (31) 1(5) 0.0311
Work-related skin symptoms / Zmiany skorne zwigzane z pracg [n (%)] 4 (15) 0(0) n.s.
Baseline spirometry values - FEV, / Wyjsciowe wyniki pomiaréw spirometrycznych — FEV, [%] (M£SD) 104.00£10.84 101.00£10.84 n.s.
End-work-shift spirometry values - FEV, / Wyniki pomiaréw spirometrycznych po zakonczeniu 100.00£10.50 101.00+9.64 ns.
zmiany roboczej — FEV, [%] (M£SD)
At least 1 positive SPT with common allergens / Co najmniej 1 dodatni wynik SPT z alergenem 3(12) 5(25) n.s.

pospolitym

M - mean / $rednia, SD - standard deviation / odchylenie standardowe, n.s. - not statistically significant / nieistotne statystycznie, FEV, - forced expiratory volume in 1 s / natezo-

na I-sekundowa objetos¢ wydechowa, SPT - skin prick test / punktowy test skorny.
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Differences in results were not statistically significant / Wyniki nieistotne statystycznie.
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[ office workers (group 2) / pracownicy biurowi (grupa 2)

mixed trees 2 =
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black tea

at least 1 SPT
mixed trees 1 :
pytki drzew 1
at least 1 SPT
with house dust mites
czarna herbata

with mixed trees
co najmniej 1 SPT
z pytkami drzew
mixed feathers
alergeny pierza

co najmniej 1 SPT

z alergenami roztoczy

Positive result of SPT / Dodatni wynik SPT

Mixed moulds 1/ Mieszanina plesni 1: Alternaria tenuis, Botrytis cinerea, Cladosporium herbarum, Curvularia lunata, Helminthosporium, Fusarium moniliforme.
Mixed moulds 2 / Mieszanina plesni 2: Aspergillus fumigates, Mucor mucedo, Penicillium notatum, Pullularia pullulans, Rhizopus nigricans, Serpula lacrymans.
Mixed weeds / Mieszanina chwastéw: Artemisia vulgaris, Urtica dioica, Taraxacum officinale, Plantago maior.

Mixed pollens / Mieszanina pytkow traw: Hokus, Dactylis glomerata, Lolium perenne, Phleum pretense, Poa pratensis, Festuca pratensis.

Mixed trees 1: alder, hazel, poplar, elm, willow / Mieszanina drzew 1: olcha, orzech, topola, wiaz, wierzba.

Mixed trees 2: birch, beech, oak, plane / Mieszanina drzew 2: brzoza, buk, dab, platan.
Mixed feathers: duck, goose, hen / Mieszanina pierza: kaczka, ge$, kura.

Dust mites / Roztocza: Dermatophagoides farinae, Dermatophagoides pteronyssinus, Ascarus siro, Lepidoglyphus destructor, Tyrophagus putrescentiae, Glycophagus domesticus.

Fig. 1. Prevalence of sensitization to common allergens in skin prick tests (SPT)
Ryc. 1. Wyniki punktowych testow skérnych (SPT) z alergenami pospolicie wystepujacymi w srodowisku komunalnym

packers and 25% of the office workers. The most com-
mon IgE-mediated skin sensitization among black tea
packers was induced by moulds (8%) and weeds among
office workers (15%) (Figure 1).

Specific sensitization to black tea was not observed
in the study groups. All of the examined subjects had
baseline spirometry parameters within normal range.
Changes in the forced expiratory volume in 1 s (FEV ),
before and after the work-shift, were generally not sta-
tistically important among office workers (the mean
FEV, observed amounted 0.7%) and tea packers (the
mean FEV, amounted 4%), however, a small decline of
the FEV, values was observed in 2 tea operators sensi-
tized to moulds with the maximum fall of 11% and 17%.
In the sera of these subjects, asIgE against moulds
(mx2) were detected at the concentrations correspond-
ing to class 2 (0.83 U/ml and 1.02 U/ml, respectively).

DISCUSSION

In our study, tea packers reported potential work-re-
lated allergic symptoms more frequently than office
workers. Despite the fact that we did not find any evi-

dence of any specific IgE-sensitization to black tea, an
occupational allergy could not be excluded. Voluntary
participation in the examination might have resulted
in losing many symptomatic workers due to concerns
about their further employment. What is more, allergic
response to such LMW agents as EGCg can be dose-
dependent and black tea contains lower concentration
of it than other tea types.

The principal limitation of our study was the lack
of possibility to obtain both data about dust measure-
ments in the breathing zone in the factory and tea leave
samples from the employer. Not having performed an
inhalant test for bronchial hyperresponsiveness at the
workplace was also a technical limitation.

Similarly to other studies [8,9], tea workers more of-
ten suffered from respiratory ailments than the controls.
Just as in the study performed by Mirbod et al. [10] who
assessed the health conditions of 36 male and 27 female
workers involved in green tea production procedures,
women had a significantly higher prevalence rate for
respiratory symptoms than men (approximately 26%
and 6% reported shortness of breath). Likewise in the
Abramson’s et al. research [9], the prevalence of allergy to
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fungi was no greater than in the general community, but
in our study, due to the observed decline in FEV  between
pre- and post-work-shift spirometry among tea packers
sensitized to moulds, we suggest that it could be respon-
sible for respiratory symptoms. A few studies reported
the presence of fungal species in black tea, e.g., Aspergil-
lus, Penicillium, Cladosporium, Alternaria, Fusarium,
Rhizopus [11-13]. Mycoflora contamination of the In-
dian black tea was mostly dominated by Aspergillus [14].

CONCLUSIONS

In conclusion, we did not find evidence of any specific
IgE-induced sensitization to black tea among the pro-
duction line operators. A not statistically significant 4%
fall in the mean value of FEV among tea workers at the
end of the work shift in comparison to the baseline pa-
rameters seems to be rather a random variation than
the result of non-specific irritant impact of organic
dust on airways. However, the role of sensitization to
mould-contaminated tea leaves in work-related respira-
tory symptoms could not be excluded.
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