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 Introduction 

 Occupational respiratory allergy and occupational 
asthma (OA) caused by exposure of workers to proteo-
lytic enzymes has been extensively described  [1–3] . These 
enzymes, which are mainly used in the manufacture of 
detergents and in the food and pharmaceutical industries, 
have highly allergenic properties  [4] . Occupational respi-
ratory allergy and asthma have also been described in 
medical laboratory technicians involved in the use of pro-
teolytic enzymes, such as pepsin, trypsin, pectinase or 
papain  [5, 6] . However, proteins from rat and mouse 
urine are among the most highly implicated agents in the 
genesis of occupational respiratory disease in this popula-
tion  [7, 8] . 

 In contrast to nonoccupational asthma and rhinitis, in 
which there may be multisensitization  [9, 10] , there are 
few reports describing an association between two or 
more agents causing sensitization and secondary respira-
tory problems in occupational respiratory disease.  

 We report the case of a laboratory technician who de-
veloped double sensitization, presenting rhinitis and con-
junctivitis after contact with powdered collagenase, an 
enzyme that has not been described previously as a cause 
of respiratory symptoms, and OA due to contact with 
mouse allergens.   
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 Abstract 
 We describe the case of a 27-year-old patient working in 
a research laboratory, who developed occupational asth-
ma to mouse proteins and presented symptoms of rhi-
noconjunctivitis caused by manipulation of collagenase. 
Specifi c inhalation challenge confi rmed the diagnosis of 
occupational asthma to mouse proteins, whereas spe-
cifi c challenge with collagenase only evoked symptoms 
of rhinitis and conjunctivitis. SDS-PAGE and Western 
blot analysis for collagenase showed that the patient’s 
IgE antibodies bound specifi cally to a protein with a mo-
lecular weight of 92 kDa. Hence, this was an unusual case 
of double sensitization. The sensitization to collagenase 
presented in this report may represent a new occupa-
tional disease in technicians working in medical or re-
search laboratories.  Copyright © 2005 S. Karger AG, Basel 
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 Case Report 

 A 27-year-old woman, with no toxic habits or medical history of 
interest, had been working for 3 years in a diabetes research labora-
tory. The patient consulted for episodes of rhinitis and exertional 
dyspnea of 2.5 years’ evolution. The symptoms were related to work 
and, specifi cally, to the manipulation of collagenase used in her lab-
oratory’s study protocols (Collagenase P, Roche Diagnostics GmbH, 
Penzberg, Germany), and to exposure to mice in the animal facili-
ties. The patient was in contact with mouse allergens virtually every 
workday, whereas collagenase exposure occurred every 5–7 days. 
The collagenase powder was weighed and used to digest mouse pan-
creas tissue in order to isolate islets of Langerhans. The patient’s 
symptoms appeared at the end of the working day and generally 
improved on the weekend and during vacation periods. 

 Physical examination and the chest X-ray at the time of consul-
tation were normal. Blood tests showed 5,800 leukocytes with 7.9% 
eosinophils and a total IgE value of 83 kU/l. Tests for specifi c IgE 
to mouse allergens, including epithelium, serum proteins and urine 
proteins (UniCAP System; Pharmacia AB; Uppsala, Sweden), were 
negative. Skin prick tests to common pneumoallergens were nega-
tive and pulmonary function study showed the following: FVC 
3,960 ml (89%), FEV 1  3,320 ml (93%) and FEV 1 % 83%, with nega-
tive bronchodilator testing. The methacholine test showed a PC20 
of 8 mg/ml. Maximum expiratory fl ow recorded for 2 weeks while 
the patient was working and 1 week outside of the workplace was 
not consistent with OA. Specifi c inhalation challenge (SIC) to mouse 
proteins was performed, with the patient undergoing prolonged ex-
posure lasting 30 and 60 min on successive days inside the animal 
facilities, where 100 mice were housed. The test was positive, with 
a delayed response after 60 min of exposure manifested as a 24% 
fall in FEV 1  at 7 h after the test ( fi g. 1 ). The patient was diagnosed 
with OA due to mouse allergens and was advised to discontinue 
work in the animal facilities. In the following months, the patient 
did not present pulmonary symptoms, but the rhinitis persisted and 
episodes of conjunctivitis occurred whenever she manipulated col-
lagenase. SIC to collagenase was performed with negative results for 
asthma ( fi g. 2 ), although symptoms of rhinitis and conjunctivitis 
were reproduced during the test. During the SIC the patient ma-
nipulated collagenase during 5 min inside a bronchial challenge 

booth, simulating her usual work conditions. Specifi c IgE antibodies 
to the collagenase used in the patient’s work were determined by 
SDS-PAGE and Western blot analysis. IgE antibodies from the pa-
tient’s serum recognized a band of proteins of 92 kDa ( fi g. 3 ). After 
receiving the diagnosis of occupational rhinoconjunctivitis due to 
collagenase and recommendations to avoid exposure to this agent, 
the patient remained asymptomatic for the following 12 months. 
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  Fig. 1.  Specifi c inhalation challenge by exposing the subject to 
mouse proteins for 60 min. A late asthmatic reaction with a sig-
nifi cant fall in FEV 1  was noted 7 h after the test. 

  Fig. 2.  Results of specifi c inhalation challenge with collagenase. No 
signifi cant changes in FEV 1  were observed. Nevertheless, symp-
toms of rhinitis and conjunctivitis manifested during the test. 

  Fig. 3.  SDS-PAGE and immunoblotting results. Lane 1: MW mark-
ers; lane 2: SDS-PAGE of collagenase extract; lane 3: immunoblot-
ting of patient serum (IgE demonstrated intense binding to the col-
lagenase protein), and lane 4: immunoblotting of control serum (no 
bands were found in serum from one control subject). 
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 Discussion 

 We report a case of double sensitization to mouse al-
lergens and collagenase in a laboratory technician. Al-
though sensitization to proteolytic enzymes has been ex-
tensively reported in the literature  [1–3] , to our knowledge, 
there is no published description of sensitization to colla-
genase. Hence, this is the fi rst time that serum IgE antibod-
ies against this proteolytic enzyme have been demonstrat-
ed. The manifestations in our patient included respiratory 
symptoms of rhinitis and conjunctivitis, as has been re-
ported in other cases of allergy to proteolytic enzymes  [11, 
12] . Our patient also referred to symptoms consistent with 
asthma; however, these were shown to be attributable to 
exposure to mouse proteins and not to collagenase.  

 On the basis of the patient’s symptoms and occupation, 
OA and rhinitis due to exposure to mouse proteins was 
initially suspected. The studies carried out, including SIC, 
confi rmed this hypothesis, with a late response in the SIC. 
Although early responses are the most common in this type 
of asthma, a late response can occur as an isolated event 
4–12 h after exposure  [13] . The patient did not present 
specifi c IgE antibodies to mouse allergens, but other au-
thors have reported similar fi ndings. In a study performed 
in laboratory workers exposed to rats, Lieutier-Colas et al. 
 [14]  found that only 30.8% of all the symptomatic subjects 
enrolled were sensitizsed to rat allergens. Consistent results 
were suggested by Platts-Mills et al.  [15]  who reported that 
only 63% of symptomatic patients had specifi c IgE to rat 
urinary allergens. However, these fi ndings may be due to 
the fact that the extracts used to perform the measurements 
might not have detected all the sensitized subjects  [14] .  

 The persistence of symptoms after antigenic exposure 
to mouse proteins was discontinued and coinciding with 

exposure to collagenase led to the suspicion that this agent 
might also be involved in the patient’s symptoms. This 
fact was confi rmed by the SIC, in which symptoms of 
rhinitis and conjunctivitis were reproduced without de-
creases in FEV 1  values ( fi g. 2 ), and by positive specifi c 
IgE results obtained by SDS-PAGE and Western blot 
analyses. After discontinuation of collagenase exposure, 
the symptoms have not returned.  

 In addition to the fi rst evidence of collagenase sensiti-
zation, the case presented underscores the possibility of 
double sensitization having an occupational origin. Pa-
tients with asthma and rhinitis often show multiple sen-
sitization  [9] ; nevertheless sensitization of this type has 
been infrequently reported in respiratory disease of oc-
cupational origin. The sporadic cases described concern 
cross-reactive allergens, as occurs between isocyanates or 
metals  [16, 17]  and between some enzymes  [2, 18, 19] . 
The possibility of presenting double or multiple sensitiv-
ity against unrelated antigens is rarely cited. Santaolalla 
et al.  [20]  described a case of double sensitization to fun-
gal  � -amylase and egg lysozyme in a baker, and Lee et al. 
 [21]  reported a case of OA and rhinitis caused by multiple 
herbal agents in a pharmacist. The double sensitization 
in our patient was probably not due to an atopic state, 
because the levels of total IgE were low and skin prick 
tests to common pneumoallergens were negative.   

 In conclusion, is important to emphasize that in pa-
tients with occupational respiratory disease exposed to 
more than one possible sensitizing agent, multiple sensi-
tization should be suspected when symptoms do not im-
prove after exposure to the antigenic source is discontin-
ued. The collagenase sensitization presented in this report 
may represent a new occupational disease in technicians 
working in medical or research laboratories. 
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