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Introduction

The diffusion of hypoallergenic diets for both preventive and therapeutic
aims poses many questions to nutritionists, for the long-term use of special diets.
Growth and biochemical parameters should approach standards of reference for
all these subjects, not to add untoward effects due to nutritional deficiencies.
Unfortunatly, very few studies are available to address these questions. More-
over. a deeper knowledge about cross-reactivity between different food items is
needed in order to prevent the overtreatment of food-allergic children and many
allergy-related ‘food fads’. Finally, the recent interest in the dietary modulation
of the lipid mediators of immunoallergic reactions represent a new challenge for
both nutritionists and immunoallergologists.

Nutrition in Healthy Infants Fed Preventive Diets

Antigen-reduced infant formulas (based on hydrolysates of milk or soy-col-
lagen proteins) are currently being investigated for the prevention of allergic
symptoms in bottle-fed infants at risk of early atopy [l, 2]. Formulas designed
for infant nutrition when human milk is not available should ‘achieve both an
acceptable growth rate and blood proteins and amino acid profile that approach a
reference standard. presumably that based on metabolic data from breast-fed
infants’ [3].

Preliminary data about nutritional adequacy of special formulas were pub-
lished by Rigo and Senterre [4]. The first follow-up focusing the nutritional
effects of a special formula has been reported by Vandenplas et al. {5].




In our study comparing growth indices of infants fed special formulas for
atopy prevention to those of breast-fed infants [6]. 82 infants with family history
of IgE-mediated diseases completed a 6-month nutritional follow-up. Artifi-
cially-fed infants were randomly allocated to 4 groups: soy formula (SF) group.
15 infants; whey-based low-degree hydrolysate (WHy) group. 15 infants: casein-
based high-degree hvdrolysate (CHy) group, 13 infants: soy plus collagen high-
degree hydrolysate group, 10 infants. Twenty-nine infants fed human milk (HM)
constituted the reference group. The type of feeding (HM or formula) was main-
tained up to the 6th month of life, at the beginning of weaning. Anthropometric
indices were determined at 0. 3 and 6 months of life and a tasting blood sample
for haematochemical parameters was obtained at 5 months before beginning the
introduction of solid foods. Lower values of body mass index and higher blood
urea nitrogen were displayed by the CHy group at 3 months. Plasma amino-
acidograms showed higher essential aminoacids (AA)/total AA ratio in SF, WHy
and CHy groups but lower branched chain AA/essential AA in all formula-fed
infants in comparison with the HM group.

We conclude that special formulas (in particular high-degree hydrolysates,
originally designed for the therapy of clinical conditions) should be carefully
evaluated when used for prolonged periods of time in healthy infants at familial
risk of atopy.

Nutrition in Children fed Elimination Diets

Elimination diets can be divided into two types: (1) single food elimination
diets and (2) extensive elimination diets. Unfortunately, all foods commonly
involved in allergic reactions represent the main dietary sources of nutrients
essential for the growing children (wheat. corn. eggs. and particularly milk).
Allergy to poorly nutritive foods, as single fruits and vegetables, is rare in pedi-
atrics.

The literature on food allergy is full of statements as “Extensive diets should
be used as a diagnostic tool only for a short period of time’ [7] or *It is crucial
to provide a balanced diet which contains sufficient proteins. calories, trace
elements. and vitamins' [8]. Despite this, studies intended to verify the nutri-
tional impact of both single foods and extensive diets are surprisingly rare. For
example, the risk of calcium deficiency in milk-free diets was described 10 years
ago [9].
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Cross-Reactivity between Different Foods: A Fracticai F¥oint of view

The knowledge of cross-reactions between different proteins is crucial in
order 1o propose a correct elimination diet to allergic children while leaving
unaltered the nutritive value of the dietary schedules. Cereals, legumes and fish
represent typical examples of food groups whose unnecessary complete elimina-
tion of all items for each group should be avoided.

Probably the most puzzling field for a nutritionist is represented by those
children allergic to cow’s milk and beef. Milk. dairy products and meat represent
the main sources of proteins in the Western world. Using an open challenge with
180 ¢ of cooked beef, we were able to confirm milk allergy in 38/134 (28.4%)
and meat allergy in 12/134 (8.9%) children with atopic dermatitis. While cow’s
milk allergy, therefore, is frequent. meat allergy is not so infrequent as previ-
ously thought [10]. Moreover, both cooking and technological treatments can
modify the individual reaction to foods. We evaluated the influence of cooking
and technological treatments on the cutaneous and clinical reactivity to beef and
its major allergen, that is bovine serum albumin (BSA) [11]. While all beef-aller-
gic children in our group were also milk-allergic, 26 milk-allergic children were
found to tolerate beef. Therefore, although these foods share one or more com-
mon antigens [12], elimination of beef is not necessary in the majority of cow’s
milk-allergic children. We showed also that technological treatments, more than
domestic cooking, may modify skin prick tests (SPT) and allergic reactivity in
beef-sensitive children. Cooking reduces SPT positivity to beef, but all children
had their allergy confirmed at an open challenge test with cooked meat. Heating
on the contrary reduces SPT positivity to BSA and eliminates allergic reactivity
to it in double-blind placebo-controlled food challenges (DBPCFC). We specu-
late that domestic cooking does not achieve complete homogenous heating of
beef proteins. Technologically treated beef may reproduce SPT positivity in a
minority of cases, and it is well tolerated as oral challenge in all children. In a
second study, we showed that in beef-allergic children 100% resulted SPT-posi-
tive to ovine meat, 66.7% to pork, 50% to horse, 41.7% to chicken, 33.3% to rab-
bit and 25% to turkey meat [13]. The cross-reactivity could be justified by the
homology of the aminoacidic sequences of two serum albumins [14, 15]. There-
fore, in the event that an exclusion of bovine meat from the diet of allergic chil-
dren is necessary, the administration of freeze-dried or homogenized beef —
eventually from different species — could be safely considered.
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The Lipidic Pathway

Epidemiological data suggest that an increase of marine fat consumption in
a dietary context more balanced in the ratio between the two main families (n-6
and n-3) of polyunsaturated fatty acids has favourable effects in counteracting
the expression of allergic symptoms [16]. From a therapeutical viewpoint, clini-
cal trials have focused the effects of y-linolenic acid and n-3 long-chain polyun-
saturated fatty acids in patients suffering from atopic eczema [17]. Essential fatty
acids (EFA) take an important part in promoting the renewal of the protective
hydrolipidic film layer of the skin. An altered EFA metabolism has been asso-
ciated with the pathogenesis of atopic dermatitis (AD). Reduced levels of
v-linolenic acid (18:3 n-6) and of dihomo-y-linolenic acid (20:3 n-6) have been
found in the plasma phospholipids and in the erythrocyte membranes of patients
with AD {18, 19], supporting the hypothesis of a defective A-6-desaturase activ-
ity. The 20:3 n-6 chain is the direct precursor of prostaglandin (PG) E, and
probably competes with PGE,, a potent phlogogen derived from arachidonic
acid. Moreover, both PGE, and PGE, could be involved in more complex T-cell-
mediated regulatory mechanisms.

Treatment with y-linolenic acid has been successfully attempted [17] but has
also been called into question by a recent trial {20] on which there is as yet no
interpretative consensus [21]. Other authors are still evaluating the efficacy of
20:5 n-3 supplementations on the modulation of the synthesis of arachidonic
acid end products [22].

Conclusions

Nutritionists should carefully interact with allergologists to carefully con-
sider: (a) the nutritional consequences of special diets: (b) the planning of a bal-
anced diet also in children treated for food allergy, and (c) the use of dietary
compounds in modulating the clinical expression of allergy.

References

I Zeiger RS, Heller S. Mellon M: Effectiveness of dietary manipulation in the prevention of food
allergy in infants. J Allergy Clin Immunol 1986;78:224--238.

Chandra RK. Hamed A: Cumulative incidence of atopic disorders in high-risk infants fed whey
hydrolysate, soy, und conventional cow milk formulas. Ann Allergy 1991:67:129-132.

Atkinson SA. Feeding the normal term infant: Human milk and formula: in Sinclair JC. Bracken
MB (eds): Effective Care of the Newborn Infant. Oxford. Oxford. University Press, 1992, pp
79-92.

19

[5%)

Giovannini/Fiocchi/Agostoni/Riva 28



I

6

Rizo I, Senterre J: Plasma amino acid concentrations in term infants fed human milk. a whey-pre-
dominant formula or a whey hydrolvsate formula. J Pediatr 1989:115:752-755,

Vandenplas Y. Hauser B, Blecker UL Suys B. Pecters S, Keymolen, K. Loeb H: The nutritional
value of a whey hydrolysate formula compared with a whey-predominant formula in healthy
infants. J Pediatr Gastroenterol Nutr 1993:17:92 =96,

Giovannini M. Agostoni C, Fiocchi A, Bellu R, Trojan S. Riva E: Antigen-reduced infant formulas
versus human milk: Growth and metabolic parameters in the first 6 months of life. J Am Coll Nutr
1994:13:357 =303,

Crawlord LV: Allergy diets: in Bierman CW. Pearlman DS (cds): Allergic Diseases ot Infancy.
Childhood and Adolescence. Philadelphia. Saunders, 1980, pp 394400,

Reinhardt MC: Food allergy: Pathogenesis, manifestations. diagnosis, and management: in Bus-
inco L (ed): Advances in Pediatric Allergy. Amsterdam. Excerpta Medica/Elsevier Science. 1983,
pp 155194,

David TJ. Waddington E. Stanton RHJ: Nutritional hazards of elimination dicts in children with
atopic cezema. Arch Dis Child 1984:39:323-320.

Fiocchi A. Restani P, Riva E. Qualizza R, Bruni P. Restelli AR, Galli CL: Meat allergy-1. Specific
12E to OSA and BSA in atopic, beef-sensitive children. J Am Coll Nutr 1995:14:239 244
Fiocchi A. Restani P, Riva E. Restelli AR, Biasucei G. Galli CL. Giovannini M: Meat allergy-
1L Effects of food processing and enzymatic digestion on the allergenicity of ovine and bovine
meats. J Am Coll Nutr 1995:14:245-250.

Werfel S, Cooke SB. Sampson HA: Clinical reactivity to beef in cow milk allergic children.
J Allergy Clin Immunol 1992:89:228.

Fiocchi A, Restani P, Galli CL. Giovannini M: SPT reactivity to different meats in beef-sensitive
children. Abstr Book ACAI Annual Mceting. San Francisco, Nov 5-9, 1994, p 31.

Brown WM, Dzicgiclewska KM. Foreman RC. Saunders NR: Nucleotide and deduced amino acid
sequence of sheep serum albumin. Nucleic Acid Res 1989;17:945-949.

Hirayama K. Akashi S. Furuya M. Fukuhara KI: Confirmation and revision of the primary struc-
ture of bovine serum albumin by esims and frit-FAB LC-MS. Biochem Biophys Res Commun
1990:173:639-640.

Lands WEM: Renewed questions about polyunsaturated fatty acids. Nutr Rev 1986:44:181-195.
Horrobin DF: Fatty acid metabolism in health and disease: The role of delta-6 desaturase. Am J
Clin Nutr 1993:52:732§~735S.

Manku MS, Horrobin DF. Morse NL. et al: Essential fatty acids in the plasma phospholipids of
patients with atopic eczema. BrJ Dermatol 1984 110:643 -648.

Biagi PL. Hrelia S, Celadon M. et al: Erythrocyte membrane fatty acid composition in children
with atopic dermatitis compared to age-matched controls. Acta Paediatr 1993:82:789-790.
Berth-Jones J. Graham-Brown RAC: Placebo-controlled trial of essential fatty acid supplementa-
tion in atopic dermatitis. Lancet 1993:341:1557-1560.

Shicld MJ, Wilson AM. Horrobin DF. et al: Essential fatty acids in atopic dermatitis (letter).
Lancet 1993:342:377.

Soyland E, Drevon CA: The effect of very long-chain n-3 fatty acids on immunc-related skin dis-
cases. Eur J Clin Nutr 1993:47:381-388.

Prof. Marcello Giovannini, Department of Pediatrics, San Paolo Hospital, University of Milan,
via Di Rudini, 8, 1-20142 Milan (Ttaly)

Nutrition in Infancy and Childhood 29




