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1. Objective to conduct studies in animals 

The aim is to provide a framework for personalized brain nutrition in premature babies, based on 
real-time monitoring of cerebral blood flow and oxygenation on the one hand, and blood 
metabolites on the other. Current knowledge is limited to adults. To achieve this goal, we will 
study the relationship between different key brain energy fuels, cerebral blood flow and cerebral 
oxygenation on the basis of data obtained in raccoons under different physiological conditions. 

2. Application of the 3R rule 

Replacement No in vitro preparation can reproduce the relationship between the 
brain's various key energy fuels (oxygenation, blood flow), including 
its response to diet and blood glucose (oxygenation, blood flow), 
including its response to diet and blood sugar. 

Reduction The number of rats required for our work was reduced to a 
minimum without compromising the statistical interpretation of our 
results. In order to quantify our numbers and obtain a sufficient 
number of interpretable data, we have taken into account the 
technical problems that may arise during the creation of the animal 
model on the one hand, and during medical medical imaging on 
the other hand. 

Refinement A week of acclimatization is planned for the arrival of the animals 
before any experience. The animals are housed in enriched cages, 
according to the protocol in place at the animal housing facility. 
The health status of rats and pups will be monitored throughout 
the experiment. Before birth, paper-based nesting material is 
placed in the cage. For pregnant and lactating rats, we will monitor 
the following criteria: prostration, sunken eyes, cessation of fur 
cleaning. This will enable us to intervene immediately and 
appropriate action at the slightest sign of suffering (in particular, 
pain relief through the painkillers). For pups, during the suckling 
phase (from birth to two weeks after birth), we will monitor birth), 
we monitor any rejection of the nest by the mother. For pups after 
separation separation from their mother, the litter will be kept (all 
the animals together) as well as the nesting material, impregnated 
with the mother's odour. The nesting material will help regulate 
the animals' temperature, and the impregnated nesting material 
impregnated with the mother's odour will limit stress. Humidified 
food is placed in the cage 
in the cage, along with a full, dripping water bottle to make it 
easier for the pups to find the water source. 
The pup's belly, when it's still transparent enough, will be 
monitored to ensure that the pup are feeding properly. The pup’s 
belly will be massaged twice a day to favour defecation. For all 
blood analysis and imaging experiments, the animals will be 
anaesthetized and will receive analgesics. An adapted scoring grid 
will be used to identify appropriate early limit points, and to define 
criteria for stopping suffering. 

 

2.1 Number of animals 

Mother rat: 171 (will be reused for other experiments) 
Rat pups: 2018 (will undergo an anaesthesia without awakening) 
 

2.2 Impact of animals 

For rat pups: artificial nutrition of pups separated from their mothers before complete weaning 
for 3 days, followed by a 3-hour terminal procedure including anesthesia, blood analysis, medical 
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imaging, hypoglycemia or hyperglycemia, euthanasia. Level of suffering: moderate 
 
For female rats: 1 euthanasia after four litters. Level of suffering: mild 
 

2.3 Application process 

The ethical application was drafted between June and September 2023. Forms were submitted 
to the Ethical Committee of the Grenoble Institut Neuroscience. A version was then submitted to 
the French Ministry of Research, revisions were requested, corrections were made and the ethical 
agreement was finally granted on the 5th of October 2023. 
The ethical agreement is valid 5 years from the day of its approval. 

2.4 Authorization 

 
 

 


