
allergic to penicillin on skin testing also

reacted to imipenem reagents in SPT. But, in

the present study, we did not ®nd cross-

reactivity of imipenem to penicillin

determinants with SPT in the subject

studied.
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Pyrethroid syndrome in an animal

keeper

T. Mitsche, H. Borck, B. Horr, N. Bayas,

H. W. Hoppe, F. Diel*

Key words: interferon-gamma; interleukin-4;

intoxication; nonallergic hypersensitivity; pyrethroids.

. PYRETHROIDS are used as insecticides all

over the world. For many years, there has

been controversy over the toxic and

allergic effects of the compounds,

especially in connection with the so-called

pyrethroid syndrome (1).

We here report the case of a 45-year-old

female animal keeper who was exposed to

pyrethroid insecticides over a period of 13

years at her workplace in activities such as

feeding, maintenance of hygienic conditions,

and application of insecticides).

Clinical history revealed mainly neurologic

and allergy-like symptoms which developed

in a progressive manner, as well as pain

syndrome in muscles and joints. These

symptoms had

been apparent for

about 5 years.

Furthermore,

the patient

suffered from

abnormalities of

the vegetative neural behavior (e.g., loss of

strength and performance, abnormal

tiredness, loss of interest, sensation of

coldness, dysphoria, heart arrhythmia, rapid

pulse, malfunction of memory and

concentration, nausea, headache, decreased

olfactory sensitivity, and low blood pressure),

hair loss, hypothyreosis, and vitiligo.

Ten years before, the patient had had an

anaphylactic reaction after administration

of the nonsteroidal analgetic Valoron1

(Tilidin, Naloxon). In previous

epicutaneous tests, she had a positive

reaction to paracetamol, neomycin,

kanamycin, and framycetin, and substances

such as procaine, Coffein (in Impletol1),

Tilidin, Naloxon (in Valoron), and

gentamycin were suspected to cause allergy-

like responses in this patient.

Several attempts to clarify the causes of

her complaints failed; a specialist orthopedic

clinic suspected the patient to be suffering

from pesticide intoxication. It was not

possible to determine any sign of radiologic

correlation for the complaints. During

treatment and examination in a special

rheumatologic clinic, there was evidence of

grades I to II morbus Scheuermann.

The animal keeper is now incapable of

work due to the severity of the complaints.

After completing an extensive

questionnaire, the patient was examined

clinically. Data from the following

laboratory examinations are reported.

1) Pyrethroids and their metabolites were

measured in urine and hair samples (2).

2) Scratch tests were performed on the volar

forearm with the following allergen

extracts of pyrethroids: 4310±7 to

2.5310±4 M S-bioallethrin and

permethrin as well as 10±4 M synergist

piperonyl-butoxide (PBO) (Fluka,

Deisenhofen, Germany), and S-

bioallethrin/PBO mixture under

standardized conditions (2).

3) Peripheral blood/mononuclear cells

(PBMNC) were cultured for 3 days after

stimulation with T-cell mitogen

phytohemagglutinin (PHA). The

proliferation of lymphocytes was

estimated by the MTT test; the cytokines

interleukin (IL)-4 and interferon (IFN)-c

were determined by ELISA, as outlined

previously (3).

In the urine samples, the pyrethroid

metabolites 1.3 mg/l cis-3-(2, 2-dibromvinyl)-

2,2-dimethylcyclopropancarbonacid

(BR2CA) and 5.5 mg/l 3-phenoxybenzoeacid

(mPBA) were measured, and the hair

analysis showed positive pyrethroid

contamination.

Skin (scratch) tests resulted in ¯ares of

.5 mm and wheals of .2 mm in response

to histamine, grass, and mite allergens,

and showed dose-dependent response to

S-bioallethrin as well as to permethrin.

No signi®cant differences were observed

with the pyrethroid/PBO mixture in

comparison with the single agents

(P=0.05, n=4 pairs).

The blood lymphocyte count was

abnormally low (,20%) and the

lymphocyte-stimulating test (MTT test)

showed an irregular 3-day time course. The

pyrethroids caused a signi®cant decrease in

cell proliferation (P,0.001 ranked pair test,

Wilcoxon matched-pairs signed-ranks test),

whereas the mixed agents S-bioallethrin and

PBO (,10±4 M) did not show this effect.

The determinations of IL-4 and IFN-c in

the supernatants of the MTT test samples

also indicated abnormal lymphokine

kinetics.

Intoxication and

allergy-like response to

pyrethroid insecticides

and piperonyl-butoxide

(PBO).
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We conclude that the described

pyrethroid intoxication was paralleled by a

change in factors which regulate the immune

system, resulting in an increased allergy-like

response.
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. SIX years after starting her job, a

21-year-old hairdresser developed work-

related rhinorrhea, sneezing, dry cough,

dyspnea, wheezing, and occasionally neck

erythema, which appeared 15 min after

starting work, improved on the weekly

rest, and disappeared over holidays. Her

history was negative for atopy. Patch tests

showed a positive reaction to ammonium

persulfate (++), which the patient was

exposed to at the workplace; on such

occasions, rhinitis and dyspnea occurred

some hours after patch application.

When we

examined the

patient to con®rm

occupational asth-

ma, she had not

worked for a week

and was asymptomatic.

Skin prick test (SPT) and speci®c IgE

(Pharmacia CAP System, Sweden) to

common aeroallergens and latex were

negative. Total IgE (Pharmacia CAP

System, Sweden) was 318 kU/l. VC was

2.97 l (88% predicted) and FEV1 2.66 (91%).

After 400 mg inhaled salbutamol, FEV1

increased to 3.09 l. Methacholine PD20FEV1

was 1152 mg. On day 1, a patch with

ammonium persulfate 1% in petrolatum was

applied on the back, and spirometry was

performed hourly (Fig. 1). By 90 min after

the application, cough, dyspnea, nasal

obstruction, itching at the site of the patch,

and wheals on neck and face had occurred.

The patch was removed, showing erythema

and wheals. FEV1 progressively decreased

with a maximal fall of 49% at 150 min. After

inhalation of salbutamol, cough and

dyspnea were relieved and FEV1 returned to

baseline. The wheals on neck and face

disappeared in 2 h. At the patch site, vesicles

appeared within 48 h. To exclude

spontaneous ¯uctuations of respiratory

function, spirometry was performed hourly

on day 2, showing no signi®cant changes.

Due to the high degree of hypersensitivity,

inhalation challenge with ammonium

persulfate, planned to con®rm a diagnosis of

occupational asthma, was not performed.

Ammonium persulfate is a low-

molecular-weight (LMW) chemical used in

peroxide hair bleaches. It is a known cause

of urticaria, contact dermatitis, rhinitis, and

asthma (1). By inhalation, it is recognized as

a cause of occupational asthma. Immediate

urticarial reactions after inhalation/contact

seem to occur principally in asthmatics (1).

We have described a systemic reaction,

documented by serial spirometry, after

patch testing with ammonium persulfate.

Head and neck urticaria after patch testing

with ammonium persulfate, preceded by a

large wheal surrounding the patch, has

already been described (2). An

anaphylactoid reaction to patch testing to

another LMW substance, formaldehyde,

has been reported (3). To our knowledge,

this is the ®rst report of an anaphylactoid

reaction to the patch test with ammonium

persulfate.

In this case, the development of a systemic

reaction indicates cutaneous absorption of

Severe bronchial

obstruction in a

hairdresser after patch

testing.

Figure 1. Time course of FEV1 after patch testing with ammonium persulfate.
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