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Sunimary

Fermented milk is a product manufactured in our [aburatory, containing Lacrobacillus ca-
sei and Lactobacillus acidophilus strains. To evaluate the protective effect of this producl
a double-blind randomized study was carricd out in 49 subjects (25 receiving placebo
(unfermented milk) and 24 recciving fv.'rmunlcld milk. Significant differences between the
two groups were noled aller trentment wilh respect to the development of diarchoea and
weight gain. These data suggest thal fermented milk ean be used in the prevention of gas-
trointestinal disorders in children of high risk populations. Furthermore, the gain ol
weight in children recciving lermented milk was twice that of controls.
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INTRODUCTION

AU bicth the intestinal tract of humans is devoid of microorganisms. During the first
months of life the gut becomes progressively colonized by Bifidobacterivm, Escherichia,
Bacteroides, Clostridium, Streprococens and Lactobacillis. During hiealth state these bac-
teria proliferate from the moment of the birth and are the components ol a stable flora af-
ter the period weaning. The presence of a stable regulated microflora pn the gut increases
the host's nonspecific resistance to infectious diseases.

Natural antibiotics synthetized by lactic acid bacteria have been indentified, such as aci-
dolin (1), acidophilin (2), lactocidin (3) and bacleriocin (4) and could contribute to an
optimal equilibrium of the intestinal flora.

Inhibition in vitro of growth of pathogens by lactobacilli has raised considerable interest
by the use of these microorganisms as a prophylacti¢ and therapeutic means for lreating
gastrointestinal diseases (5, 6, 7, 8).

Lacloperoxidase system needs (hree components for its bacleriocidal action: lactoperoxi-
dase, (hioeyanate and hydrogen peroxide. This system is aclive against colilorms, Salmo-

(1) This work has heen done in honor of Dr. Rl Triucco on e oceagion of his 750 binhday,
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nella, Shigella and Pscudomanas (9)
—v}lfch was activated by hydrogen peroxide producing Fia i
(10). Consequently 1 vive activation of lactoperoxidase might control the prohleration of
enleric pathogens.
Besides, fermented milk |1rndncl‘s are o source ol a wide range of mitrients. Concenlra-
tions of Juclic acid, galactose, frec amino acids and falty acids are inereased as a result of
fermentation. Lactic acid. may be benehicial by inlluencing the physical propertics of the
casein curd protholing disestibility and improving the utilization of calcium and other
minerals. Because of the breakdown of lclose diring fermentiition the concentration of
‘yrthermore the frec
Thélf
ucls thar in milk because of some

galactose is higher in cultured products than in unfermented milk.

has been clarm
degree of predigestion (11).
Al the Medical Altention Cenler of Yerba Buena (Tucumdn, Argenlina) a randomized
double-blind study with apparently healthy childeen was undertaken lo asses whether a
prevention against intestinal diseases can be achicved through administeation of lactoba-
cilli. The children originated from populations at high risk for developing diarrhoea.
Furthermore determination the nutritive value of fermented milk used in this work was
excluded. '

METHODS

Children - The 49 participants in this study were children whose parents had given agree
(mean age: 15.6 months; range: 5-29 months; 25 males, 24 females). Children were se-
lected by professionals of the Medical Attention Center and they were weaned at the be-

- ginning of the trial. All of them were from low resources populations but they could be
considered as well nourished. The initial social features of the control and experimental
groups were comparable.

Microorganisius - Lacrobacillus cavei and Lactobacillus acidophilus strains were from
CERELA Culture Collection (CRL). They fiil been isolated from feces of healthy chil-
dren and characlerized in our laboralory. The steaing were maintained by propagation in
sterile 10% reconstituted skim milk, using 1% inocula and incubation at 37°C for 12 h.
Cultures were stored at 5°C belween transfers. They were subcultured at {easl two times
in MRS mediom (12) immediately before use in the preparation of fermented milk.
Preparation and administration of test-mille - The preparation of fermented milk was
cariied out, in CERELA laboratory, (hrough the addition of microorganisms (L. casei
and L. acidophilus, washed with 0.02 M phosphate buffer pHL 7.0, to sterile 10% recons-
liluted milk at final concentration of 107 - 10% microorganisms per ml. The cells obtained
from MRS cultures were suspended in sterile skim milk. The inoculated milk was incu-
bated for 4 hat 37°C under CO, almosphere. :

The children who received unfermented milk constituted the group A (25 children, mean
age 15.7 months; range: 5 1o 25 months; 12 females, 13 males, and those receiving fcr-
mented milk constituted the group B (24 children, mean age 15.6 months; range: 6 1o 29
months: 12 females, 12 males). Each child received daily 240 ml of skim milk supple-
mented with cither 15 ml of unfermented milk (group A) or 15 ml of fermented milk
(group B). For each group of children, this administration of milk (fermented or not) was
carried out during three periods of 15 days cach, interrupted by two 15 d periods withoul
food supplementation. The children of the two groups were pul in observation at the same
time, in the same environmental circumslances. Their weight was measured at the
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beginning of the study and during the second period without Tood supplementation. When 35
weighted all the children did not show disirrhoca signs, :

Stool cultures - Rectal swabs were collected al the 15(h day after the end of the first and
the second periods of food supplementation and 15 days after the end of the trial. Dilu-
tions were plated into LBS-ralfinose agar. LS ugar is a selective medium for lactobacilli
containing: tryplicase, 1%: yeast extracl, 0.56%: KollPOy, 0.6%; ammonium citrate,
0.2%, Tween 80, 0.1%: sodium acclate, 2.5%; MgSO.. 0.01%; FFeSO, 0.004%; apar,
[.5%. The final pll was 6.5. Solution of sugar sterilized by filtration was added at 2%
final concentration, Duplicate plates were prepared for cach dilution. After 48 Iy of in-
cubation at 37°C under CO, atomosphere, the count of lactobacill; was performed and
expressed as colony forming units per gram (CFU / ).

RESULTS

The data obtained from group A are recorded in Table [. |3 (52%) ol children receiving
10% reconstituted unfermented milk have been stricken with diarrhoea during or alter the
experimental periods.

Table I - Clinical response Lo unlermented milk diet

Child Age Weight variation Diarrhiceal Lactic flera
Ne (montha) (gramg}) ayndrome (UFC / g)
1 10 406 1 ¥ 1o’

2 17 nn* : 3.30 x 106
3 12 200 . %)

q 18 0 + -

5 20 150 - 3.33 x 107
3 lg -200 + -

7 17 -200 5

8 24 500 . =

9 17 700 ‘

10 : s 150 . :

11 6 -100 - . B.30 x 105
12 23 ND 1
13 12 100 5 ' 2.50 x 107

14 19 ' 500 4

15 20 550 ; .

16 15 150 : 4,0 x 10°

17 19 0 ¢ 1.67 x 10°

18 26 300 ' . 8.30 % 10"

19 9 100 ; -

20 25 200 - wpt**)
21 19 100 - 2.56 x 10f
22 L4 0 : 5.60 x Jo°
23 a 200 .

24 6 310 - 3.45 x 10°
25 21 a00 " ' 4.50 x 104

F2) s davgRe ey HI: not determined



352

From these 13 children, four showed increased peristaltic sounds, abdominal distension
and numerous semiliquid light-coloured feces, four other revealed the presence of
enteropathogens, three presented inlestinal parasites and two developed diarthoeal discase
of viral origin. Only two of these children gave positive lactic flora stool cultures with
lactic acid bacleria present at a rale of 105 CIFU g, Children who were not alfecled by «
diarrhoeal syndrome showed fecal lactobacilli in a proportion higher than 100 CIFU ¢ o
Fecal lactic bacteria recavered in group A were due, very likely, to normal consumplion
of cow milk. The increase of weight observed in children who received unfermented milk
was 203 g (mean value). Six children lost weight during the experimental time (range:
100 g 10 300 g) and three did not show weight variation,

Results obtained from children receiving fermented milk (group B) are recorded in Table
1L In this group, 4 (17%) out of 24 children showed diarrhoeal syndromes durg
perimental period.

therapy of intercurrent diseases. In the 4ih case the child showed
cultures without lactobacilli. The increase of weight observed in group B was 445 I
(mean value). Two children with dizrrhoeal syndrome lost weight during trealment.

Table I - Clinical response to fermented mille diet

Child Age Weight variation Diarrhoeal Lactic flora
Ne (montha) {grama) ayndrome (UFC [/ g)
1 22 700 . 5.72 x 10°
2 20 950 = 4.83 x loS
3 24 100 - np ()

a 20 100 : 1.93 x 107
5 20 900 > 2.68 x 1o’
13 11 -250 ¥ >

7 10 200 5 1.35 x 107
8 11 600 i ND

9 12 150 . 2e73 9% a0h
10 10 - 900 s 3.33 % 10°
11 11 100 : 4.25 % 1o/
12 24 650 v 3.507% 10°
13 17 MD z 2.81 x lo’
14 16 1.200 = 4.70 % 10’
15 16 Jo00 . 9.30 x 10
16 7 100 - 6.71 x 10%

17 29 150 - 3.17 % 1o®
18 10 700 . 1.21 x 107
19 10 700 v 7.08 x Lo°
20 20 650 : 1.51 % Lo
21 22 D = 5.07 x 107
22 9 200 c 1.24 x 106
23 6 200 - 2.31 x 1o0f
24 17 -100 . 2.42 x 10°

(*} ND: not determinad
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DISCUSSION

The ncidence ol diarthoea in childyen receiving fermented milk was smaller than in (he
control (17% versus 599%). The high incidence observed ip group A cannpot he explained
only by sanitary condilions (children of botl, groups lived in Yerba Buena cily, Tucumiin,
Argenting). Fecal lactic acid bacteria found in sroup A had derived from normal diel
which included cow milk. All children being from low resources papulation, (he source
of lactobacilli was unlikely linked to feeding cheese, yogurl, bulter-milk or sausage.
Diarchoeal syndromes iy children of group Bowere related witl: a) fecal lactic Nora smal-
ler than (0% CFU 2; b) oral antibiotics ae occasional therapeutic treatment, whic
modified the intestinal Mora. Qur resuls showed a relution between the level of
lactobacilli in feces, which cun reflect an - ecological equilibrivm of the intestinal
microflora, and rick of enleric disorders. Levels higher than 105 CFU 7 g were correlated
wilh a correct healthy status of (e ~hild. Protection against intestinal diseases by
ingesting lactobacillj Was altributed o modifications of inlestinal microflor (13),
implicating shift from predominatly heterolermentative coliforms 1o a homofermentative
lactic acid bacteria flora,

Weight increase in group B children was (wice than in group A. The nutritional value of
fermented milk could be expluined by modifications of milk. The composition of milk
could be modified by a) changes in milk constituents brought abou during the fermenta-
tion; b) the presence of the microoreanisms themselves and (heir enzymes, and ¢) the ad-
dition of nutrients and other chemical substances (vitamins, small peptides) supplied by
the bacteria during fermentation, The benelits of fermented milk can also be attributed an
improvement of digestibilily duc to (he acidity and 2 finer dispersion of proteins. This
hypothesis was performed by Gurr (L1) and could explain our observations.

The presence of two lactobacilli straing a1 high concentration increases the possibility of
interaction betwen lactic acid bacteria and the intestinal tract epithelium,

Further studies are necessary in order (o replace fermented milk by freeze-dried lactoba-
cilli cells. Nevertheless lermented milk could be used in the prevention of diarrhoea in
children at a very low cosl.
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