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Value of lymphoblast transformation test in
cow's milk protein intestinal intolerance

p. SCHEINMANN, D. GENDREL, J. CHARLAS and J. PAUPE

Laboratoire de Pathologie Experimentale, Faculte Necker-Enfants Malades, 156 rue de
Vaugirard, 75730 Paris Cedex 15, France

Summary
Lymphoblast transformation tests were carried out in the presence of a-lactalbumin
and jS-lactoglobulin. In patients with cow's milk protein intestinal intolerance in seven-
teen of forty-five (37-8%) the lymphoblast transformation tests were positive. Sensitiza-
tion in the first month of life seemed to favour lymphoblast transformation. In control
children in only four of forty-three (9-5%) the lymphoblast transformation tests were
positive, the difference from intolerant patients being significant 0-01 <P<O-OOI. Lym-
phoblast transformation tests were negative in the seven children with active coeliac
disease. Although a negative test does not exclude cow's milk protein intolerance,
lymphoblast transformation tests can be considered a useful aid in diagnosis because
of its specificity.

Introduction
Cow's milk protein intestinal intolerance often requires numerous clinical, biochemical
and histological investigations. Its diagnosis must be early and accurate. Lymphoblastic
transformation tests (LTT) were done in order to know whether they could contribute
more to the diagnosis of cow's milk allergy than detection of antibodies, thus being a
reliable and innocuous in vitro test. The present study examines this question and is
compared with previous data reported by Borrone et al. (1970), Despres et al. (1971)
and Polonovski et al. (1975).

Patients and methods

Patients with cow'j milk protein intolerance
Forty-four patients, from 1 to 34 months old, were diagnosed as suffering from cow's
milk protein intolerance. They were divided into three groups (Despres et al., 1975;
Rey & Frezal, 1974).

(a) Group I (twenty-one patients. Table 1): ingestion of cow's milk was rapidly
followed by one or several acute manifestations: anaphylactic shock, pallor, cyanosis.
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Table 1. Clinical data and LTT results in patients of group I presenting with acute manifestations

Case
no.

2
3
4
5
6
7

8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

Sex

F
F
F

M
F

M
M

F
F

M
F
F

M
M
M
F

M
F
F
F
F
F

Age at onset
of troubles

(months)

< 1
< 1

14
2
2

" 24
14

1
1

< l
< 1

1
3

< 1

2
<1
< 1
< 1

6
9

<1

^^

Age at LTT
(months)

1

14
2

2 3/4
3

3 1/4
34

4
4
5
5
5
5
5

5 3/4
6 1/4
6 1/4
6 1/4

7J.
9
8

18

Duration of
cow's milk

free diet
(months)

1/3
1/10

1/3
1/4

1
1

Cow's milk
fed

4
2
3
2
4
2

14
2
5
5
4

14
3
7

164

Control

2 0
14
3-0
0 6
4-8
0 1

121

1-2
1-3
14
6 8
51
9 1
1 9
6 9
1 5
1-2
3-8
6 8
0 6
0 4
0 5

a-LA

5 6
6 3
3 9

N D
4-7
01

N D

2 8
4-1
10

14-2
12 0
14-0
10 0
109
4 8
1 2
9-2
9 1
0 3

ND
0 5

LTT: blasts %

;?-LG Conclusion

7-2
1 5
8 5
4 5
3-7
0 1

146

2-4
0 8
3-1
8-2
4-8

130
3 5
5 9
3 0
0 6
8-4
3-2
0 6
2-4
2-3

+ LG
+ LA
+ LG
+ LG

neg.
neg.
neg.

neg.
+ LA

neg.
+ LA
+ LA

neg.
+ LA

neg.
+ LA

neg.
neg.
neg.
neg.
neg.

+ LG

Table 2. Clinical data and LTT results in patients of group II presenting with chronic digestive troubles
recurring after milk challenge

Case
no.

1
2
3
4
5
6
7
8
9

10
11

Sex

F
F

M
M
F

M
M
F
F
F
F

Age at onset
of troubles

(months)

< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1

24
< 1

^ *

Age at LTT
(months)

14
2 1/4

34
4

44
44

5 3/4
10
11

11 3/4
24

Duration of
cow's milk

free diet
(months)

1/3
4

14
2
1
4
5

2/3
2

11
23

Control

1 6
2-6
1 4
9 0
0 3
5-7
1 8
1 9
0 4
1 0
1 6

a-LA

5 9
5 6
1 0

28-0
2 6
5-7
2 9
1 2
0 5
3 0
2-5

LTT: blasts %

)S-LG

5 9
9 2
4 0

17 0
2-6
1 8
2-8
2-4
0 7
3 0
1 4

Conclusion

+LA +LG
+ LG
+ LG

+ LA +LG
neg.
neg.
neg.
neg.
neg.
neg.
neg.
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Table 3. Clinical data and LTT results in patients of group II presenting with chronic digestive troubles
without conclusive provocation test

Case

1
2
3
4
5
6
7
8
9

10
11

12

Sex

F
M
M
F
F
F
F
F

M
F
F

M

Age at onset
of troubles

(months)

<1

14
<1

2
<1
<1

1
4
3
6

<1

4

Age at LTT
(months)

2
2 3/4

4
4 1/4

44
44

5
84
10
12
18

34

Duration of
cow's milk

free diet
(months)

1
4
3
1

1/10
1

14
Cow's milk

fed 24
1/4

Cow's milk
fed

Cow's milk
fed

Control

61
61

111
5-2
07
15
03
3-6
7-0
2-9
3 0

10

a-LA

6-0
106
98
65
2-9
4-8
1-3
7-4
76

ND
2-3

09

LTT: blasts %

fi-hG Conclusion

3-8
31

115
99
3-4

ND
2-1
4-6

ND
8-3

ND

09

neg.
neg.
neg.
neg.

+ LA
neg.

+ LG
neg.
neg.
neg.
neg.

neg.

unconsciousness, dyspnoea, vomiting, bulky and sometimes bloody diarrhoea. These
symptoms might be associated with those encountered in Group II.

(b) Group II (eleven patients, Table 2): chronic digestive troubles with diarrhoea,
which when persistent, led to a malabsorption syndrome. Withdrawal of cow's milk
resulted in clear clinical improvement. Symptoms recurred after voluntary or involun-
tary milk challenge.

(c) Group III (twelve patients. Table 3): symptoms were the same as in group II,
but re-exposure to cow's milk was not as conclusive, essentially because of intercurrent
illness or because the provocation test was performed when cow's milk protein intoler-
ance had already disappeared.

In several cases in each of the three groups, provocation tests were not done be-
cause of medical and/or ethical reasons.

Control patients
Forty-three children, from 20 days to 14 years old, having tolerated cow's milk well,
were considered as control patients. They were divided into two groups: the first one
consisted of twenty-five patients, amongst whom fourteen had unspecific and transient
diarrhoea, seven had coeliac disease with partial (three cases), subtotal (three cases)
and total (one case) intestinal villous atrophy, the remaining four children having
cystic fibrosis, sucrose intolerance, Crohn's disease and abetalipoproteinaemia. The
second group consisted of eighteen children without any digestive problem; eleven of
them were either premature or dysmature infants.

Methods
Lymphoblastic transformation tests (LTT) were carried out according to Papiernik's
technique (1970). Plasma rich in lymphocytes was collected and distributed into four
tubes: (a) 0-5 ml plasma -h 1 -5 ml TC 199 (Pasteur Institute, Paris); (b) 0-5 ml plasma+
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1-5 ml TC 199 + 50/ig phytohaemagglutinin (PHA) (Bacto Phyto hemagglutinin M,
Difco Laboratories, Detroit); (c) 0-5 ml plasma-M-5 ml TC 199-I-0-50 mg a-Iactalbu-
min (a-LA) (Pasteur Institute, Paris); (d) 0-5 ml plasma+1-5 ml TC 199-fO-5O mg
y9-lactoglobulin {p-hG) (Pasteur Institute, Paris).

Antigens were diluted 1/1000 in normal saline solution. Antigenic concentrations
represented a mean value as compared to literature data (Despres et a/., 1971; Baudon
& Mougenot, 1973) and experimental data (Halpem, 1971). Because of the small
amount of blood available, a large range of antigenic concentrations were not used.
The cells were cultured for 4 days. Results were estimated cytologically by two ob-
servers, counting, as far as possible, 1000 cells per slide. Cells were considered as
blasts if they were greater than 30 ^m in diameter, hyperbasophilic with a reticulum
pattern of the chromatin and two or more nucleoli. The LTT were considered positive
when the slide with antigen showed a significant increase in lymphoblast transforma-
tion as compared to the control slide (confidence limit P = 0-05). In all the tests
normal stimulation occurred with PHA.

In patients with cow's milk protein intolerance forty-five LTT were performed:
forty-two cultures with a-LA, forty-three with fi-LG were interpretable. In control
children, among the forty-three LTT, forty-three cultures with a-LA and forty with
J?-LG were available. A j ^ test was performed for evaluation of statistical signification.

Results
In patients with cow's milk protein intolerance seventeen of forty-five (37-8%) LTT
were positive, two in presence of both a-LA and )?-LG, seven in presence of a-LA and
eight in presence of j8-LG (Table 4).

The incidence of positive LTT was 45-5% in group I with acute manifestations,
36-4% in group II and 25% in group III with chronic manifestations. Yet this decrease
was. not statistically significant. In twenty-nine patients troubles had begun in the
first month of life; fourteen of twenty-nine LTT (48-3%) were positive. In contrast,
only three of sixteen LTT (15-8%) were positive when troubles had begun later (Table
5). The difference was significant {P = 0-05). The lapse of time after withdrawal of
cow's milk did not seem to infiuence results of LTT: one patient with positive LTT
had not been fed cow's milk for 16-5 months.

In control patients, four of forty-three LTT (9-30%) were positive, three in the
presence of a-LA, one in the presence of jS-LG (Table 4); the difference from those
intolerant to cow's milk was significant (0-01 <P<0-001); Three patients with positive
LTT were less than 3 months old and were either premature or dysmature, one of them

Table 4. Numbers of positive lymphoblast transformation tests in
intolerant patients and control children

LTT

Intolerant
patients
Control
children

Global positive
results number

and%

17/45
(37-8)

4/43
(93)

a-LA and
P-LG

2

0

a-LA
alone

7

3

^-LG
alone

8

1
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Table 5. Influence of precocity of sensitization on
results of lymphoblast transformation tests in intoler-
ant patients

Age at onset of troubles ^̂  1 month > 1 month
Total number of LTT 29 16
Positive LTT 14 3

had unspecific and transient diarrhoea. The fourth one, 8-5 months old, started fre-
quent diarrhoea in his first month. LTT in the seven patients with coeliac disease and
villous atrophy were all negative.

Spontaneous lymphoblast transformation was studied in the eighty-eight control
cultures without antigen. In intolerant patients, spontaneous lymphoblast transforma-
tion exceeded 4% in fifteen of forty-five LTT (33%) while in control patients this
occurred in five of forty-three cases (11-6%); the difference was significant (P< 0-025).

Comments
In patients with cow's milk protein intestinal intolerance, seventeen of forty-five (37-8%)
LTT were positive. The incidence is lower than that obtained by Borrone et al. (1970),
Despres e? a/. (1971) and Polonovski etal. (1975), respectively, ten of twenty-one (48%),
seven of nine (77%) and twenty-two of thirty-two (69%). Our strict criteria of positive
results may explain these discrepancies as well as the fact that in five patients LTT were
carried out when cow's milk allergy had already clinically disappeared: in patient 11
of group II, LTT immediately preceded reintroduction of cow's milk; in group III
patients 8, 11 and 12 had already been fed with cow's milk as well as patient 7 of
group I (3-5 months old) where, for social reasons, cow's milk had been reintroduced
gradually 6 weeks before. These data may be related to the negative results of case
no. 9 in group I at the age of 17 months; cow's milk feeding was from then on unevent-
ful. Finally, the use of a single antigenic concentration possibly reduced the number of
positive LTT.

Lymphoblast transformation was induced equally by a-LA and /S-LG. At variance
with this finding Freier (1974), Kletter et al. (1971b) Lebenthal (1975) for antibodies,
and Polonovski et al. (1975) for L.T.T. had reported J?-LG as the most antigenic cow's
milk protein. However, ji-LG could not be considered as a non-specific mitogen in
disagreement with Asquith, Housley & Cooke (1970).

Clinical features of cow's milk protein intolerance did not seem to alter results of
LTT. Thus, cellular hypersensitivity is likely to be involved in patients with acute and/
or chronic symptoms. Indeed, cell-mediated immunity, also demonstrated by positive
leucocyte migration tests (Brostoff, 1971), does not exclude antibody responses,
increases in the numbers of IgA and IgM (Savilahti, 1973) and IgE containing cells
(Kilby, Walker-Smith & Wood, 1975) with mast cell degranulation (Shiner, Ballard
& Smith, 1975) have been shown after milk challenge in jejunal mucosa.

Results of LTT were infiuenced neither by age nor by length of time without cow's
milk. In contrast, early sensitization seemed more important, in agreement with the
findings of Baudon & Mougenot (1973) and with the increased antibody response in
infants reared on the bottle since birth (Kletter et al., 1971a).

In control children, early age and precocity of sensitization may account for the
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only four positive LTT. Yet forty-two among our control children were likely to have
increased permeability to food antigens (Freier, 1973; Walker, 1975; Walker-Smith,
1975) because of young age, alteration in mucosal barrier or abnormal intraluminal
digestion. Yet it appears that the seven patients with coeliac disease and villous
atrophy had negative LTT, in agreement with the findings of Borrone et al. (1970) and
Baudon & Mougenot (1973), and in contrast with the frequency of milk antibodies in
evolutive coeliac disease (Baudon & Mougenot, 1973; Kenrick & Walker-Smith,
1970).

Spontaneous lymphoblast transformation was significantly higher in patients with
cow's milk allergy than in control children. There is no linear relationship between
time since withdrawal of cow's milk and spontaneous lymphoblast transformation.
Yet in sensitive children recent antigenic stimulation in vivo may account, at least
partially, for this fact (Borrone et al., 1970).

In conclusion, while there is a general agreement about the poor diagnostic value
of serum and copro-antibodies to milk, LTT seems more reliable. False positive tests
are uncommon. Although our results show that a negative test does not exclude cow's
milk protein intolerance, LTT can be considered as a useful aid in the diagnosis of
this food intolerance.
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