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ing lawn mowing was likely to be the result of  in- 
creased airborne grass-allergen concentrations asso- 
ciated with lawn mowing. 

It is unlikely that the assay detected other, nongrass 
allergens. When various tree, weed, dog, and mold 
extracts were assayed, trace or undetectable grass al- 
lergen was measured. The grass allergen detected in 
red maple, oak mix, and common cocklebur extracts 
may represent cross-reactivity between grass and non- 
grass allergens or contamination of  the extracts with 
grass allergen. 

The peak grass-pollinating period in the area studied 
was the last week of  May through the first week of 
June. Consistently increased grass-allergen concen- 
trations were noted in the during-mowing samplings 
from early May through June. Possible explanations 
include grass-pollen grains settling onto lawns and 
then being propelled back into the air by lawn mowers 

or that nonpollen parts of the grass plant contain al- 
lergenic proteins. 
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Allergenicity screening of "hypoa nic" 
milk-based formulas 
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Presently available, extensively hydrolyzed, milk- 
based formulas, like Nutramigen (Mead Johnson, Ev- 
ansville, Ind.), have a poor taste, sometimes limiting 
their use. Recently, formulas containing less exten- 
sively hydrolyzed milk proteins have been produced. 
Various amounts of  remaining antigenic determinants 
are left in these products, and there are reports of  
serious adverse reactions from the use of  commer- 
cially available hydrolyzed whey protein-based for- 
mula in cow's  milk-allergic children. 1 
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Abbreviations used 
SPT: Skin prick test 
DH: Degree of hydrolysis 

We used the SPT with blinded extracts of  various 
hydrolyzed formulas (new or already on the market) 
in children with a history of  cow's-milk allergy as the 
first step in the clinical evaluation of  rest allergenicity 
of  formula products aimed for use in milk-allergic 
children or as a part of  an allergy-prevention program. 

MATERIAL AND METHODS 

Four girls and 12 boys, aged 3 to 13 years (median, 
8 years), with a history of  immediate-type cow's-milk 
allergy, participated. Fourteen age-matched milk-tol- 
erant subjects served as control subjects in  the SPT 
part of  the study. All parents gave intormed consent, 
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TABLE I. Number of children with 
cow's-milk allergy who demonstrated 
positive SPTs (i.e., wheal diameters >3 mm) 
to milk-based preparations 

Preparation Responders p 

Nutramigen 0 / 15 <0.001 
Alfar6 1 / 15 <0.001 
Formula B 5/15 <0.01 
Beba HA 7/15 <0.05 
Formula A 7/15 <0.05 
Similac 13/15 NS 
Enfamil 15 / 15 NS 

NS, Not significant. 
A comparison is made with the number of responders (N = 15) 

to cow's milk (chi square test). 

and the study was approved by the Human Research 
Ethics Committee of the Faculty of Health Sciences, 
Link6ping, Sweden. 

Inclusion criteria consisted of a verified history of 
symptomatic IgE-mediated cow's-milk allergy (skin 
symptoms in 12 and gastrointestinal symptoms of im- 
mediate type in 10 children) and a current SPT wheal 
with cow's milk of at least 3 by 3 mm. No provocation 
test was performed for the purpose of the present 
study, but a previous provocation test was positive in 
10 of the subjects, whereas in the rest of the group, 
provocation had not been done because of large SPT 
reactions confirming a convincing history. Concom- 
itant food allergies with no relevance to the present 
study were reported in 14 of the 16 children. All 
children were receiving an elimination diet completely 
avoiding cow's milk and other known allergens. No 
medication interfering with SPT results was allowed. 

All tests were done in duplicate, as recommended 
by Dreborg. 2 One millimeter tip lancets (Dome-Hol- 
lister-Stier, Miles, Spokane, Wash.) were pressed into 
the skin at a 90 degree angle for 3 seconds through a 
drop of test material. After 15 minutes, the wheal area 
was transferred by transparent tape to a protocol. All 
mean wheal diameters of 3 mm or more were regarded 
as positive. 

All the test materials were coded, and the code was 
broken only after calculating the test results: 

1. Formula based on 100% whey proteins enzymat- 
ically treated (Beba HA, batch WJ PAS 1; sold as 
Good Start HA, Carnation, Los Angeles, Calif.) 
from Nestl6, Vevey, Switzerland 

2. Partially hydrolyzed milk protein formula A (60% 
whey and 40% casein enzymatically treated by 
bacterial proteases), from Mead Johnson, Evans- 
ville, Ind.; DH (DH, percent of peptide bonds bro- 
ken), 8.2 

3. Partially hydrolyzed milk protein formula B (60% 
whey and 40% casein enzymatically treated by 
pancreatin), from Mead Johnson; DH, 18.1 

4. Formula based on 100% whey proteins enzymat- 
ically treated (Alfar6, batch D 523 MD5), from 
Nestl6 

5. Formula based on extensively hydrolyzed casein 
(Nutramigen, batch from the shelf in Sweden), 
from Mead Johnson; DH, >50 

6. Routine cow's milk-based infant formula (En- 
famil, batch MFJ 003), from Mead Johnson 

7. Routine cow's milk-based infant formula (Simi- 
lac, batch EMF H003), from Ross Laboratories, 
Columbus, Ohio) 

8. Undiluted pasteurized cow's milk (fat content, 5 
mg/ml,  and protein content, 34 mg/ml) 

9. Histamine chloride (10 mg/ml) served as positive 
control 

Formula products were used at standard feeding 
dilution (20 kcal per fluid ounce; protein concentration 
was approximately 20 mg/ml).  

Since the tested subjects were not randomly se- 
lected, comparisons of mean values and standard de- 
viations of wheal sizes obtained with each tested prep- 
aration were not performed. The chi-squared 
McNemar's test of frequencies in matched samples 
was performed. 

RESULTS AND DISCUSSION 

None of the control children reacted in the SPT to 
cow's milk or any of the hydrolysates. Among the 
children with a history of milk allergy, the number of 
responders to the coded preparations varied (Table I) 
between none (for Nutramigen, based on extensively 
hydrolyzed casein) and 13 to 15 for cow's milk and 
ordinary cow's milk-based formula. This difference 
was statistically significant (p < 0.001). Intermediate 
numbers of responders were found with the other hy- 
dolysates. Additionally, there were fewer cases with 
a positive reaction to the extensively hydrolyzed ca- 
sein included in Nutramigen (0/15) than to the for- 
mula containing partially hydrolyzed whey proteins 
(Beba HA, 7/15; p < 0.05). 

No side effects were noted during the tests or later 
reported by the families. 

In this study, SPT was used as a model for testing 
"rest allergenicity" in various cow's milk-based prod- 
ucts in comparison to cow's milk. All the subjects 
chosen for the study had a convincing history of IgE 
mediated-type cow's-milk allergy. A few of the sub- 
jects had already started to tolerate minute amounts 
of dietary cow's milk, but none had reached clinical 
tolerance to normal intake of cow's milk. 

The SPTs demonstrated a generally decreasing 
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number of responders to cow ' s  m i l k - b a s e d  prepara- 
tions because they were increasingly hydrolyzed.  Al- 
though there have been recent studies of allergic re- 
actions to Nutramigen, it is still to be regarded as a 
hypoallergenic formula with low potential for sensi- 
tization. 

Seven of the tested subjects had positive skin re- 
actions to intermediately hydrolyzed whey and casein 
products, including a commercial ly available formula. 
This finding indicates that "hypoallergenic" formulas 
may retain epitopes capable of  eliciting skin test re- 
actions; unfortunately, related clinical symptoms from 
ingestion of these products are not possible to predict 
from these data without provocation tests, and such 
tests are in progress. Before use in cow's  m i l k - a l -  
lergic children, an SPT with the recommended for- 
mula should be performed, and if the results are neg- 
ative, only a small amount of the formula should be 
given as a test dose because the SPT can only predict 

lgE-mediated hypersensitivity reactions. Bet~re in- 
termediately hydrolyzed products are routinely rec- 
ommended for use in infants at risk for allergy, they 
should be further investigated and probably modified. 
This recommendation is especially important since 
animal experiments indicate that low doses of antigen 
are particularly sensitizing compared with that of high 
doses of antigen.3 SPT studies appear promising as a 
screening procedure for rest allergenicity in tii~rmula 
products. 
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Reducing domestic exposure to mRe 
allergen reduces bronchial h errea ivity in 
sensRive children with as ma 
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IgE-mediated hypersensitivity to the house dust 
mites. Derrnatophagoides pteronyssinus (Dpt) and 
D. farinae (Df) is frequently found in children with 
asthma and is considered to be a relevant environ- 
mental trigger for acute asthmatic attacks as well as 
for BHR. ~ An association between the degree of  sen- 
sitization to Dermatophagoides and domestic e x p o -  

Abbreviations used 
BHR: Bronchial hyperreactivity 

BB: Benzyl benzoate 
PC20: Provocative concentration that caused a 20% 

fall in FEV~ 
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sure to the major dust mite allergens, Der p I and 
Derf I ,  has been demons t ra ted /  

To examine whether a biologically significant mite- 
allergen reduction (i .e. ,  one resulting in a loss of 
nonspecific BHR in patients with asthma} can be 
achieved in the domestic environment,  we studied two 
elimination procedures: the covering of  mattresses, 
comforts,  and pillows with polyurethane-coated en- 
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