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Given exclusively to infants, infant milk should approach zero defects. However, recent studies have 
shown the presence of Aluminum in more than half of the references. Among these references, NESTLE 
GUIGUOZ is the milk that we have used in our experiment. These harmful compounds are capable of 
altering the physiological process and the normal histological structure of the liver, kidneys and brain. 
The aim of our work is to assess the histological consequences of the consumption of infant milk that 
contains Aluminum on Swiss mice used as a model in toxicology. Methods: In our study, we have used 
48 Swiss mice 4 weeks old  and weighing on average (26.0 ± 1.5) g. These animals are divided into 6 
groups of 8 mice. First group: negative control of Female Swiss mice; they are fed with a standard diet 
necessary for their constitution and development (cattle feed). Second group: negative control of male 
Swiss mice; they are fed with a standard diet (cattle feed). Third group: positive control of female Swiss 
mice; they are fed with infant milk Nestlé GUIGOZ. Fourth group: positive control of male Swiss mice; 
they are fed with infant milk. Fifth group: From a lactating mother consuming Nestlé GUIGOZ and after 
weaning, this group of female mice continues their diet with this milk for 30 days. Sixth group: From a 
lactating mother consuming Nestlé GUIGOZ and after weaning, this group of male mice continues their 
diet with this milk for 30 days. Weekly weightings of all the mice were carried out and after 30 days of 
experimentation, the brain, liver and kidneys, were analyzed for a histological study.  Results: Mice 
treated with an infant milk have marked lesions in both the liver: hepatocyte dystrophy and inflammatory 
infiltrate and the kidneys:atrophic Malpighian glomeruli. They also have a reduced Bowman space. The 
histological sections of the brain in our experiment reveal severe toxic action due to the Aluminum 
presence in the infant milk resulting in the cell death which is quickly followed by a loss of tissue 
architecture. Conclusion: The results obtained indicate that the ingestion of infant milk is not without 
consequences, it causes histological changes in Swiss mice which have ingested Nestlé GUIGUOZ 
milk. 
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INTRODUCTION 

Aluminum is produced industrially only for 
about 150 years but today represents the first 
metal production in tonnage.  it is the third 
element present on the surface of the earth. It is 

the most widely used natural metal on the earth's 
surface and the most widely used in industry, as 
well as in the manufacture of kitchen utensils 
(Buclez, 1997), food packaging, especially for 
their storage and their preparation, and different 
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infant formula (C. Exley, 2013). Thus, every day, 
moderate levels of this metal penetrate into the 
body and are able to accumulate in certain 
organs.  

No beneficial biological role has been 
attributed to aluminum. Long regarded as 
harmless, studies and publications on the toxicity 
of aluminum have multiplied. Aluminum has been 
associated with many diseases, which has 
prevented some complications mainly occurring in 
cases of kidney disorders. Indeed, aluminum 
penetrates easily and unavoidably in the body 
because of its omni presence in the environment. 
Routes of entry are mainly the digestive tract and 
the pulmonary route. Today, phenomena related 
to the toxicity of aluminum are beginning to be 
well-defined (Coll, 1996). 

aluminum is now considered a toxic metal, 
especially a neurotoxic (Gupta, 2005), such as 
encephalopathy, neurological effects, 
psychomotor and abnormalities in the 
electroencephalogram have been observed for 
such low plasma levels, osteomalacia (Hartmut 
2002, Ellis 1979, Savory 1986, Gupta 2005), 
anemia (Garbossa 1996, C.Exley 2014), but also 
a bone toxicant. Aluminum intoxication is mainly 
observed in the newborn under artificial nutrition. 
Aluminum intoxication may also play a role in the 
pathophysiology of Alzheimer's disease (Gupta 
2005, Arezoo 2002, Jansson 2001, Edwardson 
1991, Wisniewski 1991, Martyn 1989, Gruszow 
1997).  

In this context the present work whose main 
objective is to study the toxicity of aluminum in 
infant milk, animals Swiss mice are used as a 
model in toxicology, and evaluate its effect on the 
histological parameters related to the structure 
and function of brain, liver and kidneys. 
 
MATERIALS AND METHODS 

EXPERIMENTAL PROTOCOL 

Animals  
The animals used in the protocol are mice of 

Swiss strain, obtained from the Pasteur Institute of 
Algiers, raised and acclimatized before any 
manipulation in the pet shop of the laboratory of 
physiology of nutrition and food safety, the 
university of Oran, in accommodation conditions 
in accordance with the regulations. The 
experiments are carried out respecting the welfare 
of the animal, avoiding stress and agitation that 
can interfere with the results, the animals are kept 
in cages with bottles and are watered at the tap 

water and fed with a rodent feed (livestock feed) 
obtained from the SARL, local production 
Bouzareah (Algiers). And put in a thermo chamber 
at 25 ± 2 ° C, the circadian lighting is normal, the 
light period from 8h to 16h. 

Products and reagents 

Infant formula used 
Infant milk, comes from NESTLE GUIGOZ 

(France). It is an infant formula based on cow's 
milk. But to get as close as possible to the 
mother's milk, he undergoes a few 
transformations. Main modification of this milk "the 
reduction of the protein content - with balancing of 
different varieties of proteins such as casein and 
globulins - and a decrease in mineral salts. Iron 
and certain vitamins (vitamins K and D) will also 
be added. The 1st and 2nd ages milks are 
packaged in powder in boxes of 400 g, 800 g or 
900 g.  

The milk is first skimmed completely, then 
pasteurized to stabilize and then diluted. To obtain 
the appropriate protein composition, it is enriched 
by soluble proteins. Lactose and / or glucose, 
maltodextrin, vitamins, minerals (sodium, 
magnesium, calcium, iron, zinc, copper, 
potassium, manganese) and amino acids 
(arginine, histidine, taurine, carnitine) are then 
added. 

Preparation of infant formula 
The NESTLE GUIGOZ infant formula is 

prepared according to the measures indicated on 
the box intended for infants (table1, 2). In our 
experiment, we take 7 measures of powder which 
will be diluted in 210 ml of water. 

Distribution of animals 
In our study, we used 48 Swiss mice aged 4 

weeks and weighing on average (26 ± 1.5) g 
these animals are divided into 6 groups of 8 mice. 

1st group: negative controls, eight female 
Swiss mice, they are fed with a standard diet 
necessary for their constitution and development 
(cattle feed). The mice have food and water. 

2nd group: negative controls, eight male 
Swiss mice, they are fed with a standard diet 
necessary for their constitution and development 
(cattle feed). The mice have food and water. 

3rd group: positive controls, eight female 
Swiss mice, they are fed with infant milk Nestlé 
GUIGOZ. 

4th group: positive controls, eight male Swiss 
mice they are fed with infant milk Nestlé GUIGOZ. 
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Group 5: From a lactating mother consuming 
Nestlé GUIGOZ and after weaning the female 

mice continue their diet with this milk for 30 days. 

 
Table 1: Composition of infant milk NESTLE GUIGOZ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Average nutritional 
composition 

For 100 g powder 
For 100 ml of  reconstituted 

milk  at 13.5% 

Energy value in Kcal 
Energy value in k joules 

496 
2078 

67 
280 

Proteins 
In caseins 40% 

In soluble proteins 60% 

10 g 
4 g 
6 g 

1.35 g 
0.54 g 
0.81 g 

Carbohydrates 
Of which lactose 

Of which maltodextrines 
Of which starch 

60 g 
40 g 
10 g 
10 g 

8.1 g 
5.4 g 

1.35 g 
1.35 g 

Lipids 
Of which linoleic acid 

Of which acid 
Of alphalinolenic 

24 g 
2.4 g 

 
0.4 g 

3.24 g 
0.32 g 

 
0.05 g 

Choline 
Inositol 

50 mg 
30 mg 

6.8 mg 
4.1 mg 

Mineral salts 
Calcuim 

Phosphorus 
Magnesium 

Iron 
Potassium 

Sodium 
Chlorine 
Copper 

Manganese 
Zinc 

Selenium 
Iodine 

Fluoride 

 
450 mg 
340 mg 
60 mg 
5.5 mg 
610 mg 
163 mg 
300 mg 
330 ug 
30 ug 
4 mg 
11 ug 
80 ug 
513 ug 

 
61 mg 
46 mg 
8.1 mg 

0.74 mg 
82 mg 
22 mg 
41 mg 
45 mg 
4 ug 

0.54 mg 
1 ug 

11 ug 
69 ug 

 

Vitamins 
Vitamin A 
Vitamin D 
Vitamin E 

Vitamin K1 
Vitamin C 
Thiamine 

Riboflavinre 
Niacine 

Vitamin B6 
Vitamin B12 

Acid pantothenic 
Acid folic 

biotine 

 

 
600 ug 
7.5 ug 
6.7 mg 
30 ug 
75 mg 

0.45 mg 
0.9 mg 
4.5 mg 
0.4 mg 
1.3 ug 
2.5 mg 
70 ug 
15 ug 

 
81 ug 

1.01 ug 
0.9 mg 
4.1 ug 
10 mg 

0.061 mg 
0.12 mg 
0.6 mg 

0.054 mg 
0.2  ug 

0.338 mg 
9 ug 
2 ug 
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Table 2: NESTLE GUIGOZ Power Supply Table 
 

Age Water in ml 
Scoop of NESTLE 

 GUIGOZ 

Birth 60 2 

1-2 weeks 
3-4 weeks 

2-3 months 
4 months 
5 months 
6 months 

7 months and 
over 

90 
120 
150 
180 
210 
210 
240 

3 
4 
5 
6 
7 
7 
8 

 
Group 6: From a lactating mother consuming 

Nestlé GUIGOZ and after weaning male mice 
continue their diet with this milk for 30 days. 

METHODOLOGY  
Weekly weighings of all the mice were carried 

out and after 30 days of experimentation after 
sacrifice (the brain, liver and kidneys), were taken 
for a histological study. 

Groups 5 and 6 were treated orally, for 30 
days of experimentation, with a solution of Neste 
Guigoz infant formula milk at a concentration of 
375 μg/l of aluminum (A.Bequet, 2014). 

For the positive controls, the rule of three is 
applied: Nestlé Guigoz contains: 375ug of 
aluminum per week, so divide this quantity by 7 to 
have the daily dose of the aluminum in infant milk 
which is: 53,57ug. (60million consumers, 2014).  

Organ removal: Histological study 
The sacrifice of mice is by cervical dislocation 

followed by macroscopic examination of the brain 
and bone for histological studies. 

Dissection and removal of organ fragments 
The dissection instruments are washed with 

5% nitric acid and rinsed several times with 
distilled water to prevent contamination of the 
tissues by the material. 
1-Positioning the animal in the dissection tray. 
2-Place the mouse on the back, pin the legs in 
extension. Wet the belly hair with alcohol. Skin 
incisions. 
3-Make a buttonhole over the urinary orifice. 
4Engage the fluted probe in the buttonhole, lift the 
skin with forceps, advance the fluted probe 
progressively to the sternum. Incise the skin by 
placing a blade of scissors in the channel of the 
buttonhole. 
 5-Incise the skin on the sides (shutters). 
6-Pin the skin. 

7-Incise the muscle wall of the abdomen after 
making a buttonhole at the bottom of the belly 
according to the diagram given in the document. 
Spot the spleen. The organs to be taken are: the 
brain, liver and kidneys. The fragments taken are 
for histological sections. 

At the end of the 30 days of treatment on 
infant milk, Swiss mice are decapitated and 
previously mentioned pieces of organ are 
removed. 

Tissue storage 
The organs are placed in cassettes previously 

washed with 5% nitric acid and rinsed with 
distilled water. For histological sections, the 
organs are immersed in a 10% formalin solution 
and a phosphate buffered saline (10 μM, pH 7.4). 

Histological technique 
The samples taken are put in special 

cassettes turned to allow the passage of liquids. 

Fixing 
The tissues are fixed in 10% buffered formalin 

and then in formalin diluted 1/10 for 30min. 

Dehydration 
The samples are then dehydrated for a 

minimum of 12 hours to remove water from the 
tissues and this operation requires the passage of 
tissue through 3 ethanol baths of increasing 
concentration (70%, 80%, 90%). Each bath lasts 
45min. Dehydration can be accelerated by rapid 
agitation with special controllers. 

Clarification 
This is done after dehydration. The pieces are 

placed in two successive baths of toluene at 
45min 
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Inclusion 
The tissues are then immersed in baths of 

liquid paraffin (under the effect of heat) 56 ° C. 
The tissues being maintained and soaked with 
paraffin then come the step of coating which 
consists of including the impregnated fabric in a 
paraffin block which, by solidifying, will allow its 
cutting. This operation uses so-called "inclusion" 
devices closing a paraffin reservoir maintained in 
the liquid state by a heating system, a small tap 
and a refrigerated metal plate to obtain rapid 
solidification of the paraffin block containing the 
fabric. 

Cuts and staining 
The inclusion blocks are glued on a sample 

holder, the surface to be glued is softened by 
means of a metal blade heated moderately to the 
flame, then placed on the slide on which the block 
adheres very well after a slight pressure . The 
sections are made using a microtome (the 
thickness is 4 to 7 microns). 

These sections are spread out and fixed on 
the slide by the use of a heated gelatinous water. 
(2 g of albumin + 50 ml of glycerine in 1000 ml of 
distilled water) and then placed on a heating plate 
set at a suitable temperature, lower than that of 
the melting point of paraffin. Using pliers, the folds 
of paraffin are pulled slightly on each side. Then 
the cutter assembly is removed from the plate and 
drained, wrung out of the Joseph paper and 
allowed to dry. Before staining the slides, they 
must be deparaffinated and rehydrated. 

Dewaxing 
To deparaffinize the slides, simply place them 

in two successive baths of toluene. Each bath 
lasts 2 minutes. 

Rehydration 
The hydration is done in 3 successive baths of 

ethyl alcohol of decreasing degrees (100 °, 95 °, 
70 °). Each bath hard 2 minutes. The last is 
followed by rinsing with tap water. 

For the coloring, we used the Hematoxylin-
Eosine (or Hematéine Eosine) technique which 
requires the presence of the acidic alcohol (100ml 
of 70% ethyl alcohol + 50ml of HCl acid), 
ammonia water (100ml distilled water + 2ml of 
ammonia) and Eosine solution (100ml Eosine 3% 
aqueous solution, 125ml 95% ethyl alcohol, 375ml 
distilled water and 2 drops of acetic acid) 
according to the following steps: 

Deparaffinize and moisturize the slides with 
tap water and rinse with distilled water. 

Immerse in a bath of Harris Hematoxylin (15 
minutes) which colors the basophilic structures 
(nuclei) in purplish blue. 

Differentiate the cuts in the acidic alcohol (1 to 
2 dives), then deposit the slides in a bath of the 
tap and check the differentiation under a 
microscope. 

Blush in a bath of ammonia water. 
Immerse in an Eosin bath (15 seconds to 2 

minutes) that stains the acidophilic structures 
(cytoplasm). 

Finally dehydrate, lighten and put a drop of 
Eukitt. All these baths are separated by washes 
with tap water 

 
RESULTS  

Weight growth 
        The impact of infant milk on body weight 

changes in mice is shown in Table 3, with a 
significant increase in treated groups 5 and 6 (♂ / 
♀). Treated groups 3 and 4 (♂ / ♀) compared to 
controls are almost identical in weight. During the 
initial phase, the values are respectively: 

22.82 + -0.7 (Group 5 ♂) vs 17.04 + -0.05 
(Group 1 control ♂). 

 23.00 + -0.02 (Group 6 ♀) vs 17.00 + -0.08 
(Group 2 control ♀). 

18.2 + -0.02 (Group 3 ♂) vs 17.04 + -0.05 
(Group 1 control ♂). 

18.16 + -0.9 (Group 4 ♀) vs 17.00 + -0.08 
(Group 2 control ♀). 

Absolute weight of liver and kidney 
            The absolute weight of the liver and 

kidney provides information on the evolution of the 
organ following the consumption of infant milk 
NESTLE GUIGOZ (Table 4). A significant 
difference in absolute liver weight at the 
experimental group level compared to controls, 
the values are: 

2.21 + -0.05 (Group 5 ♂) vs 1.90 + -0.06 
(Group 1 control ♂). 

2.36 + -0.01 (Group 6 ♀) vs 2.10 + -0.3 
(Group 2 control ♀). 

1.9 + -0.02 (Group 3 ♂) vs 1.90 + -0.06 
(Group 1 control ♂). 

1.93 + - 0.01 (Group 4 ♀) vs 2.10 + -0.3 
(Group 2 control ♀). 

As for the kidneys, the values are: 
0.30 + -. 0, 02 (Group 5 ♂) vs 0.28 + -0.02 

(Group 1 control ♂). 
0.32 + -0.01 (Group 6 ♀)   vs 0.31 + -0.01 

(Group 2 control ♀). 
0.29 + -0.01 (Group 3 ♂)   vs 0.28 + -0.02 
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(Group 1 control ♂). 
0.30 + -0.02 (Group 4 ♀) vs 0.31 + -0.01 

(Group 2 control ♀). 

Absolute weight of the brain 

        A slight difference noticed on the brain 

organ compared to the controls following the 
consumption of infant milk NESTLE GUIGOZ, the 

values are: 

1.80 + -0.04 (Group 5 ♂) vs 1.98 + -0.02 
(Group 1 control ♂). 

1.78 + -0.01 (Group 6 ♀) vs 1.87 + -0.03 
(Group 2 control ♀). 

1.91 + -0.02 (Group 3 ♂) vs 1.98 + -0.02 
(Group 1 control ♂). 

1.89 + -0.01 (Group 4 ♀) vs 1.87 + -0.03 
(Group 2 control ♀). 

Effect of infant milk consumption on the 
histological structure 

In order to verify the toxic action of infant milk 
on organ architecture, we performed histological 
sections in the liver, kidneys and brain in 
experimental mice and control groups. 

Effect on the histological structure of the liver 
The microscopic observation performed on 

topographic staining histological sections (Figure 
1) shows a hepatic parenchyma seat dystrophic 
lesion scattered in groups 3, 4, 5 and 6. However, 
hepatocytes are swollen with intra-cytoplasmic 
vacuoles, nuclei are hyper-chromatic in the 
animals of the 3rd and 4th group as well as in the 
animals of the 5th and 6th group, these 
hepatocytes are separated by sinusoids whose 
light is reduced. 

Effect on the histological structure of the 
kidneys 

Microscopic observation performed on 
topographic staining histological sections (Figure 
2) reveals that the renal parenchyma includes 
dystrophic lesion in experimental groups 3 and 4 
also for groups 5 and 6; the proximal and distal 
tubes are lined with a cylindrical epithelium of 
Malpighi are atrophic, the Bowman space is 
reduced at these groups and the connective 
tissue is discretely inflammatory makes 
congestive vessels at these experimental groups. 

Effect on the histological structure of the brain 
The observation of histological sections of the 

brain of the control group 1.2 mice made it 
possible to observe the conservation of cellular 
architecture; normal vessels and absence of clear 
halo around the vessels (Figure 3). 

The microscopic observation carried out on 
topographic staining of the experimental group 
chokes 3, 4, 5 and 6 reveals the toxic action due 
to the aluminum present in the infant milk, this 
toxicity which is reflected in tissue architecture, at 
the level of the hippocampus, vacuoles have been 
observed surrounding some cells and others are 
empty, at the level of the cerebral cortex the 
treated mice of the 3, 4, 5, 6 group show an initial 
phase of tissue necrosis marked by the the 
presence of vacuoles around cells, the tissue 
organization remains intact, this is the case of a 
cerebral infarction. These results are in 
agreement with the work of Yokel et al. 1991, 
S.Burrell, Exley 2010 and health magazine 60 
million consumers 2014. 

Table 3: Effect of consumption of infant milk containing aluminum on the weight gain of Swiss 
mice 

 
 
 
 
 
 
 
 

Table 4: Effect of consumption of infant milk containing aluminum on the absolute weight of 
organs in Swiss mice 

Groups Liver  Kidneys Brain 

Group 1♂ Controls 1,90+-0,06   0,28+-0.02 1.98+-0.02 

Group 2♀ Controls 2,10+-0,3      0.31+-0.01 1.87+-0.03 

Group 3♂ Controls 1,9+-0.02     0.29+-0.01 1.91+-0.02 

Group 4♀ Controls 1,93+- 0.01 0.30 +-0.02 1.89+-0.01 

Group 5 ♂ 2,21+-0,05 0,30+-.0, 02 1.8+-0.04    

Group 6 ♀ 2,36+-0,01 0.32+-0.01 1.78+-0.01 

Groups Initial weight Final weight Weight gain 

Group 1♂ Controls 17,04+-0,05 38,00+-0.01 27.52 +-0.04 

Group 2♀ Controls 17,00+-0,08 38.83+-0.60 27.91+-0.5 

Group 3♂ Controls 18,2 +-0,02 39,60+-0.4 28.9+-0.3 

Group 4♀ Controls 18,16+-0,9 40,10+-0.63 29.13+-0.3 

Group 5 ♂ 22,82+-0,7 39,60+-0.4 31.21+-0.3 

Group 6 ♀ 23,00+-0,02 40,10+-0.63 31.55+-0.6 
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Figure 1: Optical microscopic observation of histological sections of the liver of mice. 
Group 1. Witness ♂. B. Group 2. Witness ♀; fed a standard diet + water; Normal lobular (VCL) vein 
vein and sinusoids are visible (Gx40) .C. Group 3. Witness ♂. D. Group 4. Control ♀, fed a dose of 
aluminum in water; inflammatory infiltrate (peliosis) and hepatocyte ballooning (Gx40) .E. Group 5 

♂. F.Group 6 ♀; Dilated sinusoids, tissue lesions and inflammatory infiltrate (Gx40). Eosin 
hematoxylin staining. 
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A. (Gx40). Eosin hematoxylin staining. 
 

Figure 2: Optical microscopic observation of histological sections of the kidney of mice. 
A. Group 1. Witness ♂. B. Group 2. Witness ♀; fed a standard diet + water; normal looking 

glomerulus and tubules with intact normal coating cells (Gx40). C. Group 3. Witness ♂. D. Group 
4. Control ♀, fed a dose of aluminum in water; congestion and Bowman's space is reduced (Gx40) 

.E. Group 5 ♂. F. Group 6 ♀; congestion (Gx40). Eosin hematoxylin staining. 
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Figure 3: Optical microscopic observation of histological sections of the brain of mice. 

A. Group 1. Witness ♂. B. Group 2. Witness ♀; fed a standard diet + water; Histological 
section of the brain showing normal vessels (Gx40). C. Group 3. Witness ♂. D. Group 4. 
Control ♀, fed a dose of aluminum in water; presence of periovascular clear halo (Gx40). 

E. Group 5♂. F. Group 6 ♀; presence of vacuoles around the cell (Gx40). Eosin 
hematoxylin staining. 
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DISCUSSION 
Recent studies show that aluminum can have 

deleterious effects in animals. Infants fed infant 
formula containing aluminum in disturbing 
amounts are now the most exposed population to 
severe neurological diseases in adulthood (C. 
Exley, 2013). In Great Britain, amounts in infant 
milk were measured from 0.4 to 0.63 mg / liter, 
which is three times more than what is tolerated 
for tap water (0.2 mg / l), so before 6 months the 
barrier encephalopathic of the child is not formed. 
It allows the children's brain to enter large 
quantities of this product. As aluminum remains in 
the tissues, it will cause serious neurological 
diseases in adulthood. Aluminum ends its journey 
in the brain where it is stored, accumulated, 
forever, then it triggers heavy pathologies such as 
Alzheimer's disease. 

In the first part of our work, we determined the 
effect of infant milk NESTLE GUIGOZ containing 
aluminum (60 million consumers) on the body 
weight of mice. A significant increase in this 
parameter was observed in mice ingesting infant 
milk compared to control mice. Our results are 
consistent with the work of Shelle-Ann M Burrell 
and Christopher Exley; 2010 that showed a 
significant change in body weight of infants by 
taking infant milk that contains aluminum. 

The second part of our work was devoted to 
the study of the effect of aluminum present in 
infant milk histological parameters. 

The most pronounced lesions in the liver are 
hepatocyte dystrophy and portal inflammation 
which disrupts the blood circulation within the liver 
tissue, this is in accordance with the 
hematological parameters. These alterations often 
explain the increase in the volume of the liver. 
Berlyne et al. 1972; Yasui et al. 1979; Alfrey et al. 
1980 demonstrated similar cases in the rat. Our 
results are similar to those of Demircan et al. 
1998, which report portal inflammation and 
hepatocyte dystrophy detected by histological 
examination of the tissue. 

Microscopic observation performed on 
histological sections of the kidneys reveals that 
the kidneys of control mice with normal glomeruli 
and tubules, however, the kidneys of the 
experimental mice show renal lesions result in 
atrophic Malpighi glomeruli (noticeable glomerular 
damage), and our results are in agreement with 
those of Cacini and Yokel, 1988 and Galle, 2008. 

Neurotoxicity is defined as a structural change 
or functional impairment of the nervous system, 
which is caused by exposure to physical, 
biological or chemical agents (Philbert et al, 

2000). Neurotoxic effects involve the entry of the 
agent into the body. 

While the histological sections of the brain in 
our experiment reveal the severe toxic action due 
to the aluminum present in the infant milk resulting 
in the cell death which is quickly followed by a 
loss of the tissue architecture, it is the cerebral 
infarction due to necrosis, the shape and 
periphery of the nucleus are slightly irregular and 
disorganized. And according to the health 
magazine study (60 million consumers, 2014) and 
(S. Burrell, C. Exley, 2010) that this toxicity is 
evoked mainly at the level of the nervous system 
(neuro-toxicity, memory disorders and dementia, 
Alzeimer, epilepsy). 

CONCLUSION 
In the present work, we are interested in 

studying the toxicological risk assessment of 
aluminum present in infant milk NESTLE GUIGOZ 
which is marketed in Algeria. This work has 
allowed experimental evaluation of some toxic 
effects of oral infant milk consumption in Swiss 
mice. The study focuses on weight growth and 
histological parameters. Given exclusively to 
infants, infant milk must be close to zero defects, 
this infant milk is likely to have a toxicity to 
stimulate, promote or inhibit the action of organs 
(liver, kidneys and brain). 

In March 2014, an article in the magazine "60 
million consumers" drew attention to the presence 
of aluminum in infant milks. The labeling of the 
milk boxes does not give the detailed composition 
of all the ingredients present. Only the 
compositions useful for understanding the product 
are given. Many other substances may be 
present. As long as their level is lower than the 
tolerable allowable doses defined by the food 
safety standards for infant formula. 

Our results showed that the body weight 
undergoes significant increases in all the 
experimental groups having ingested infant milk, 
moreover the results brought in this present study 
show that the mice treated with infant milk, a daily 
dose for 30 days of aluminum show, dystrophic 
lesions on the hepatic parenchyma and renal 
parenchyma, and an initial phase of tissue 
necrosis marked by the presence of vacuoles 
around the cortex level cell brain-treated mice of 
the experimental group. 

These results reveal that the aluminum 
present in infant milk appears to be harmful for 
Swiss mice. 

Finally, breast milk remains the best way to 
cover the needs of infants, who represent an 
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incomparable source of health, and therefore who 
must be protected, supported and encouraged. 
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