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I. Introduction and Historical Background: 
===-=-

'l'hrot1glwut time breast milk continrws to be " the 

best w~t·,ro.l food" for all babie,J. Althouf7h •nest nh:·si-

c i.o.ns encourage breast-feed in:; due to its variable and 

ccnornoLw advantages, many infa:-Jts are artificially fed. 

Co~'s milk in the whole state or in s~me modified 

for:~ is f-ire basis for rno~3t formulas, (Barness, 1979) • 

As c·o~'s milk beco1nes a standard food in infant n11trit~on 

nnd y;ith the prop;ressive decline of breast-feedin,o;, the 

problem of oov1 1 s milk allergy increases proportionately. 

Until recently and ''despite the substantial and 

crnlllatinr; literature on miH: aller,r:·:, nh"si ci nne1 ron-

tinr--le to miss its dia13nosis" (BahnR cuJd Gandhi,l98J a) due 

to its mtll tiple symptornatolor:_v ann tb10 absence oi an 

ap,roprinte laboratory diagr1ostic test. 

J.'he developcrent -,f tLe modern infant fornwln can be 

tr..,ced bncl." to pre.Christirrn times, (J.Tettler ,1')82). 

Hippocrates (460-370 B. c.) vms one of the first to record 

that coVI 's milk could car we gastric upset n.nd urticaria. 

Since early times, human mili· 1'.'2C the mrtjor food 

rtvniLcble to infru1ts. ':iben ~he nwtiwr wrrs unable to 

nurse her baby, a •net nr;rse rms the only rclternntive. 

'l'Ile dG:;rcwd for •;,·et nurses grew consicle''ably clr1ring the 

seventeenth and eighteenth centt,.ries. About th2 micldle 

of tire eighteenth century, ani-nnl nilk ror infant feeding 

rose in populeri_ty, (Il:?_ilnn and Heiner,l980) • .. 
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Later, in the mid 19th century, a scientific approach 

to feeding infant formulae was adopted due to the more 

detailed analytical information becoming available. The 

different researches recorded, then after, were in the 

aim "to produce an infant formulae which resembles mother's 

milk more closely"_, (l.Iettler, 1982), 

Ey the begining of th~ 20th century, reports on milk 

a' lergy began to appear in the German, the French , the 

American and the Britisll medical literature. 

In recent years, many articles.have been published 

confirminc; that cow's milk allergy is a real problem due 

to the widespread affection of several organs of the 

human body. 

This AtLldY will discuss in detail the proble:n of 

c;o\-,'' s mill; alleri)Y which increases progressively in seve­

rity with the progressive decline in breast-feeding. 

Symptoms due to cow 1 s mill: ingest ion can be at tri­

butel to a case of "intolerance", "hypersensitivity" or 

"allergy",Jlahna and HeinerClS'BO) restricted the r..1se of 

the terrn intolerance to situations in which the under­

lying mechanism is non immunologic and the use of the 

term hypersensitivity and nllergy when the evidence 

Sll'_~gests an immunolor:ic cnuse. 

And as "the terms atopic and allerr;ic are frequen­

tly interchanged",tllis disease is described as an atopic 

disorder ns explair1ed by the presence of '' im~rJne response 

c0nes " D.nd " antic;en specificity " 
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'l'he present assay will discuss the etiolo13y, the 

patho3~n~ols, tho manifestations, the management and treat­

'''?nt ~\s ,';ell ao tile differe11t methods of prevention o:f 

:d_lc~r.~y to cow's mi.l~:: \"l.11ich .ir3 one or· Lhc rnost cjormnon 

allc'r;~ens durirw; infancy, tb is period in v1i1ich allerc:ic 

d .i.oonses aro more prevalent. 
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II, Epidemiolof,Y 

1. Prev3.lence of Cow's :.filk Allergy : 

Figures on the ,Jrevalence of cov;' s !>lilk aller,o;,v vary 

widely from one study to another, being influenced by: 

1- Natttre of infant feeding, whether cow's milk feeding 

starts from birth or later in life. 

2- Di~nontic cr_iteria wbich, according to Golrlman, et al., 

(1963), consist of disappearance of symptoms, due to 

co~'s milk ingestion, on milk elimination and their 

recurrence again on milk challenr;e, at three separate 

occasions. 

3- Type of study, whether prospective or retrospective. 

4- Duration of study, the longer the duration of follow-

up, the more fr?quent and detailed the examination, 

(Bahiln and Heiner, 1980). 

Recent studies suc,gest that, in the USA, 0.3% to 0,7% 

of infants are sensitive to cow's milk protein,( Taylor, 

1~80). Vbereas the true prevalence, in the general pedia-

tric population of Western countries, lies between 1 and 

3~,(BQhna Q!1C] Gandhi, 198J a). 

On the other hccncl, Barreli (1980) stated that, in a 

child with proved food b:rpersensiti'rity, the probability 

of affection of nubsequent siblinr;s is increased up to 50%. 

Bahna097 8 ) and Dee,r;ler ( 1983) have seen several fai'li-

lien which have high incidence of cow's milk allergy 

Qnd in nhich fa!nily members may show eitber the same or 

different symptoms. 
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However, Bahna and Heiner (1980) stated that cow's 

milk allergy is more lilcely to be overdia{:';nosed when the 

diagnosis depends exclusively on symptoms disappearing 

11fter Q sinr;le trial of elirninatinc; nilk from diet. 

2. Age at onset : 

Cow's milk nllerBY is essentially a disease of infancy 

ccnd early childhood. It usually appears within the first 

2 or J months of life ; and as tl1e course of the disease 

is self-limiting, it often disappears b~' the ar:>;e of 2 or 

J yenrs,(Bahna and Gandhi, 198J a). 

!.loreover , some authors described 2 clinical types of 

intestinal injury due to cow's milk ingestion ; the first 

early type may appear any tine between birth and 6 months 

of a3e, ust1ally prior to J months ; the second late tyee 

nppenrs from 6 months to 2 years of age_, (BTJtler,et al. ,1981). 

However, no age is exe:Gpt, and ~1ilk allergy may be 

first d~tected during adolescence or adulthood, (Bahna and 

IL:>l,wr, 1980), 

J, Sex distribution : 

As noted in various studies (Gerrnrd,et al.,l973; 

Iloat,r>lc n.l., 1975 Walker - Smith,197n ) sex dis­

tribution appears to be equal except d•,"ring early infancy, 

·.:hen r7~ore males seem to be affected, especially in the arc;e­

;~rollp under 4 months. This tendency is similar to that of 

allercic disord"'~S i~ c;P'lC'l'Ql, durin,; early childhood, 

(Halpern, •t .,1_., lCJ73). 
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III. Composition of Cow's Milk 

l. ll~tritional Constit~ants of cow'a milk: 

The relative amounts of water anrl solids in 

h~man and cow's millw are about the same, each 

having a water content of abo~t 87 to 87.5% , 

( Barness, 1979). 

The specific gravity of each is in the range 

of 1030 to 1032. 

2- Calories: 

The energy value of each milk may vary slir;htly 

but each may be assumed to contain 20 Kilocalories 

per ounce or 0.67 Kcal/ml, (Bai~ess,l979). 

l ounce = JO ml ; one calorie is supplied by 

1. 5 ml of human, humanized or cow's miU~, (Abbassy, 

1977) • 

The distribution of calories in human milk and in 

most foTIJulas, and in a well balanced diet is the same. 

Approximately, 9 to 15% of calories are derived from 

proteins 

4-5 to 55% from carbohydrates and 

35 to 45% from fats. 

(Barness,l979) 
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J- Proteins: 

- !:~~!.! . .0.!!: milk is an important source of proteins which 

are necessary for construction of new tissues and for 

the supply of amino acids required for different meta-

belie functions. Proteins pl".Y also an essential role 

in osr:Jot ic equ.ili brium, acid -base balR.nce and with pros-

thetic: croups to form haemoglobin. Besides this"hyoer-

sensitivity reactions caused by cow's milk ingestion 

are largely attribntable to the protein components"~ 

(Barness,l979). 

NB : The protein content of cow's milk is responsible 

for the higher plasma a~ino acids, total sernm proteins 

and blood nrea nitrogen values among cow's milk-fed 

infants,(Krieger, 1982 ; Lakhani, et al. ,1983). 

- Qnantitative differences exist between proteins of hnman 

milk and cow's milk, as shown in Table 1. 

- Pooled whole cow's milk contains about 2.8 to 4.1 gm/dl 

(averaee J.J gm/d-l)_,(Bahna and Heiner, 1980). 

- Human milk contains about 0. 7 to 2.0 gm/dl (average 1.1 

gm/dl). 

Table 1 : Approximate protein content in 

Human milk and cow's milk 

Constituent 
gm/lOOgm 

Human milk Cow's r"lilk 

Protein 1.1 J.J 
Casein 0.4 2.7 

Lactalbumin 0.4 0.4 
Lactoglobulin 0.2 ~2 

Data collected from Fomon,S.J.: Infant Nutrition 
2nd ed. Philadelphia, W.B Saunders Co., 1974. 

• 



- 8 -

The 2 main componen!s of cow's milk protein are: 

casein which constitutes about 80% of milk proteins, and 

ribey proteins constituting about 20%. 

Whereas in human milk, the protein content consists 

of about 60% whey proteins (largely lactalbumins and lacto­

r;lobulins) and 40% cnMein. 

The increased protein content of cow's milk is almost 

entirely accounted for by the higher content of casein~ 

(Barness, 1979). 

Bovine milk proteins:(Table 2) 

1- Bovine caseins: 

These are insoluble proteins which exist as a colloi­

dal complex with calcium phosphate. The isoelectric 

point of ca.sein is about 4.6 and so it is precipitated 

at an acidic pH. Rennin, an enzyme present in the sto­

mach of infants can precipitate casein to form milk 

C'trds or clots_, (Khalifa, 1982). These clots are large, 

thick and tough interfering with digestion unless the 

milk is modified,(Abbassy, 1977). 

According to the decreasing electrophoretic mobility 

at alkaline pH, 4 major caseins are identified: 

alpha, beta, gamma and kappa caseins. The molecular 

weights of these caseins range between 18,000 and 24,000 

daltons_,(Bahna and Heiner,l980). 

2- Whey pro~:!:_~: 

-B-Latoglobulin is the major whey pro.tein. It is 

composed of 2 identical polypeptide chains, each having 


