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EDITORIAL

Objective assessment of allergenicity of infant

feeding formulae

It is now widely accepted that food allergy defined as a
form of food intolerance in which there is evidence of an
abnormal immunological reaction to the food [1,2] occurs
as an important clinical problem in infancy and early
childhood [3]. Simplistically in children the clinical prob-
lems can be broadly divided into three main groups
related to timing of the onset of symptoms after food
ingestion namely: (i) quick onset syndromes (within an
hour of food ingestion; (ii) slow onset syndromes; (iii)
combination of quick and slow onset of symptoms
(usually associated with multiple food allergy) [4]. There
is evidence that such allergic reactions may be mediated
via IgE mediated or T cell mediated reactions {5,6].

Whatever their pathogenesis such syndromes are
treated by food elimination diets and they are characteris-
tically temporary in duration. Cows’ milk allergy is by far
the commonest food intolerance clinically evident. Food
elimination is best achieved by means of prescription of a
food substitute. In this case protein hydrolysates are
usually recommended by most authorities as other pro-
_ tein based formulae such as soy-protein may themselves
also produce symptoms of allergy [7].

Various hydrolysates are used in clinical practice based
on casein hydrolysates, whey hydrolysates, soy-collagen
hydrolysates and beef-soy hydrolysates. Indeed the intro-
duction of partially hydrolysed formula (better flavour
than complete hydrolysates), which may be of prophylac-
tic value for atopy, has made this question of objective
evidence for hypoallergenicity of feeding formulae to be
particularly topical [8,9].

Modern adapted milk based formulae are themselves
processed in such a way to render them less allergenic
than whole cows’ milk. This is usually achieved by heat
denaturation during manufacture but an alternative is to
use enzymatic hydrolysis of the protein in vitro. The
allergenicity of normal formula feeds and these hydroly-
sates has been tested by their sensitizing capacity in vivo in
guinea pigs [10,11].

An in vitro rat model has also been developed using
peritoneal mast cells [12]. The allergenicity of cows’ milk
formulae was assessed by their ability to trigger prela-
belled *H-serotonin release from normal rat mast cells
sensitized passively with rat reaginic anti-cows’ milk
protein antisera.

Another method used has been to immunize rabbits
with either intact proteins or protein hydrolysates [13].

Casein and soy protein hydrolysates were investigated in
this way. IgG antibody specific for the immunizing
protein hydrolysates and the corresponding intact pro-
teins were studied. The hydrolysates had lower immuno-
genicity than the whole protein.

Such animal studies show that hydrolysed formulae are
significantly less allergenic than are standard infant
formulae. However these tests are intrinsically artificial as
they are based on animal studies either in vivo or in vitro
and are largely testing IgE mediated sensitivity.

Thus despite such studies and also despite considerable
study of the molecular weights of the residual peptides in
these hydrolysates as Sampson et al. [14] have indicated,
the only certain way that these infant feeding formulae
can be shown to be ‘hypoallergenic’, is by means of testing
their clinical effectiveness in patients. Hence the impor-
tance of the study reported by Rugo et al. [15] in this issue
who used a variety of techniques including skin prick
tests, RAST, RAST substitution and provocation tests to
study comparatively, six protein hydrolysates in children
with evidence of IgE mediated quick onset cows’ milk
allergy. Of particular interest and importance was that
analysis of single blind titrated challenge with cows’ milk
and the hydrolysates showed that a significant number of
children who reacted to cows’ milk also reacted to one of
the whey hydrolysates. None of the eight children
challenged reacted to casein hydrolysates.

Whilst in vitro testing is clearly of importance in
analysis of the formula, in vivo testing is of vital signifi-
cance and may give different results.

It must be noted however that this study is entirely of
children with quick onset IgE mediated sensitivity and
not of children with slow onset probably T cell mediated
sensitivity such as cows’ milk-sensitive enteropathy and
cows’ milk-sensitive colitis. These are distinct entities and
the findings found in the former should not be extrapo-
lated to the latter.

References

1 Metcalfe DD. Food hypersensitivity. J Allergy Clin Immu-
nol 1984; 73:749-53.

2 Royal College of Physicians and the British Nutrition
Foundation: A Joint Report. Food intolerance and food
aversion. J Roy Coll Phys 1984; 18:3.

3 Walker-Smith JA. Milk intolerance in children. Clin Allergy
1986; 16:183-90.

595



596

J. A. Walker-Smith

Walker-Smith JA, Ford RPK, Phillips AD. The spectrum of
gastrointestinal allergies to food. Ann Allergy 1984; 53:629-
36.

Hill DJ, Firer MA, Shelton MJ, Hoskins CS. Manifestation
of milk allergy in infancy: clinical and immunologic findings.
J Pediatr 1986; 109:270-6.

Walker-Smith JA. Intestinal manifestations of food allergy
in food intolerance in infancy. In: Hamburger RN, ed.
Allergology, Immunology and Gastroenterology. Carna-
tion Nutrition Education Serial 1989; 1:127-34.

Perkkio M, Savilahti E, Kuitunen P. Morphometric and
immunohistochemical study of jejunal biopsies from chil-
dren with intestinal soy allergy. Eur J Pediatr 1981; 137:63-
9.

Chandra RK, Sing G, Shiridhara B. Effect of feeding with
hydrolysate, soy and conventional cows’ milk formulae on
incidence of atopic disease in high risk infants. Ann Allergy
1989; 63:102-7.

Vandenplas Y, Deneyer M, Sacre L, Loeb H. Preliminary
data on a field study with a new hypoallergic formula. Eur J
Pediatr 1988; 148:274-7.

10 Anderson KJ, McLaughlan P, Devey ME, Coombs RRA.

Anaphylactic sensitivity of guinea-pigs drinking different

11

12

13

14

15

preparations of cows’ milk and infant formulae. Clin Exp
Immunol 1979; 35:454.

Pahud JJ, Monti JC, Jost R. Allergenicity of whey protein:
its modification by tryptic in vitro hydrolysis of the protein.
J Pediatr Gastroenterol Nutr 1985; 4:408-13.

Fritsché R, Bonzon M. Determination of cow milk formula
allergenicity in the rat model by in vitro mast cell triggering
and in vivo IgE induction. Int Arch Allergy App! Immunol
1990; 93:289-93.

Cordle CT, Mahmoud MI, Moore V. Immunogenicity
evaluation of protein hydrolysates for hypoallergenic infant
formulae. J Paediatr Gastroenterol Nutr 1991; 13:270-6.
Sampson HA, Bernhisel-Broadbent J, Yang E, Scanlon SM.
Safety of casein hydrolysate formula in children with cow
milk allergy. J Pediatr 1991; 118:520-5.

Rugo E, Wahl R, Wahn U. How allergenic are hypoaller-
genic infant formulae? Clin Exp Allergy 1992; 22:635-9.

J. A. WALKER-SMITH

Academic Department of Paediatric Gastroenterology,
Queen Elizabeth Hospital for Children,

Hackney Road,

Bethnal Green,

London E2 8PS, UK.



This document is a scanned copy of a printed document. No warranty is given about
the accuracy of the copy. Users should refer to the original published version of the
material.





