


 

 

Describe the proposed animal procedures, including the nature, frequency and duration of the treatment. 
Provide justifications for the selected approach. 

Animals will be prepared for a chemical challenge and corresponding treatment as established in research 
covered in appendices 3.4.4.1 and 3.4.4.3. An appropriate in-life period representing a certain time 
period after chemical exposure and treatment will be designated, and can vary from 2-4 weeks to up to a 
year, if necessary. Depending on the number of parameters to be measured per animal, a time schedule 
will be designed, balancing the burden for the animals and the expected outcomes. Animals will be 
subject to tests maximally 3 times a day, with resting days in between if necessary.  
The following behavioral and physiological tests following an initial test are envisaged: 
1. Physiological parameters: 

Respiratory: Whole body plethysmography, max 24 hour monitoring per measurement. 
Measurement is performed as described in appendix 3.4.4.1 in a whole body plethysmograph. 
Cardiovascular and EEG. EEG and cardiovascular parameters will be tested in 4-24 hour periods, 
using telemetry. During this acquisition period,  the animal cages will be placed on telemetric plates,. 
In certain cases, this can be combined with whole body plethysmography up to 24 hours. 
Brain function and structure 
MRI assessments (Magnetic Resonance Imaging) will be performed to analyze brain function and/ or 
structure. This technique will be performed at another establishment. To that end, animals will be 
transported by a dedicated courier. After reception at the establishment, animals will be housed in 
animal rooms, and allowed to acclimatize for a certain period before being subjected to repetitive 
MRI (minimal interval of 3 days between MRI, but in case of longer observation periods this interval 
will increase up to 3 months). Multiparametric MRI measurements will be conducted on a MRI 
system, under inhalation anesthesia, including mechanical ventilation, and appropriate monitoring of 
heart rate, oxygen and CO2. All MRI protocols are up and running at the receiving establishment, and 
have been successfully tested and applied in small animal models of brain disease, including stroke, 
epilepsy and developmental disorders. The animals will be held at the MRI establishment until the 
end of the study. 

2. Behavioural parameters  
Learning and memory,  
Morris Water Maze: 
Testing for learning and memory capability in small animals (mice, rats, guinea pigs) will be done in 
a Morris Water Maze. This test consists of a training phase to find a hidden platform in a water bath 
and a retrieval phase. Each training consists of 4 trials of maximally 90 seconds of swimming, the 
whole procedure generally consists of 5-7 training daily sessions. After recovery, 1 retrieval trial of 
90-120 seconds of swimming can be recorded without an island in the maze. After retrieval, a 
retraining phase can be established, in which the island is placed on the other side of the swimming 
pool, and a training phase is started again. 
Shuttle box 
The shuttle box is an active avoidance test in which animals have to learn to avoid an aversive 
stimulus in response to a warning signal. An aversive stimulus is a brief mild footshock (rats) or air 
puff (guinea pigs), which is initiated after a visual signal (rats) or white noise (guinea pigs)  
Anxiety; motor function  
Open field 
General behavior (anxiety, motor behavior/ activity) can be assessed in an open field, in which 
spontaneous behavior of an animal can be registered during 5-15 minutes.  
Both water maze and open field are analyzed offline using video analysis software. 
Novelty Challenge 
The novelty challenge is a paradigm in which anxiety related behaviour can be analysed in rats. 
Animals are placed into a novel environment, consisting of a plastic cage, and their behaviour is 
recorded and scored for anxiety related behaviour over two consequent ~10 minute periods. 
Behaviour is scored afterwards using video analysis. 

 

3. Histology and biochemistry: 
At the end of the study, target tissues will be collected to be analysed biochemically or histologically. This 
can be certain specific receptor expression, markers for tissue injury, in particular in the brain 







 

 

Explain what measures have been taken to ensure that the proposed procedures have not already been 
performed. If applicable, explain why repetition is required. 

Not applicable 

Accommodation and care 

F. Accommodation and care 

Is the housing and care of the animals used in experimental procedures not in accordance with Annex III 
of the Directive 2010/63/EU?  

 No  

 Yes > If this may adversely affect animal welfare, describe how the animals will be housed and 
provide specific justifications for these choices. 

Before any intervention, animals will be housed according to the guidelines, or also whenever possible. 
In cases in which animals are instrumented by surgery, animals will be housed individually to prevent 
damage to cannulas or electrodes.   
In case of individual housing, social interaction is limitedly possible, due to the use of open cages which 
allow sniffing and reaching out to neighboring cages. Appropriate cage enrichment will be available for 
long term housing, such as wooden chewing blocks, paper rolls, play houses, shelters etc., always taking 
into account that the animals cannot hurt themselves. 

G. Location where the animals procedures are performed 

Will the animal procedures be carried out in an establishment that is not licenced by the NVWA? 

 No > Continue with question H. 

 Yes > Describe this establishment. 

      

Provide justifications for the choice of this establishment. Explain how adequate housing, care and 
treatment of the animals will be ensured. 

Not applicable 

Classification of discomfort/humane endpoints 

H. Pain and pain relief 

Will the animals experience pain during or after the procedures? 

 No > Continue with question I. 

 Yes > Will anaesthesia, analgesia or other pain relieving methods be used? 

                 No > Justify why pain relieving methods will not be used.   

                                 

                Yes > Indicate what relieving methods will be used and specify what measures will be taken 
to ensure that optimal procedures are used. 

Surgical procedures will be carried out under species appropriate anesthesia, such as isoflurane (4-5% 
induction, 1-2% maintenance) anesthesia, depending on surgical procedure and animal species. Specific 
anesthesia and analgesia this will be specified in the individual study plan. 
Appropriate peri-operative care will be provided with analgesics and/ or antibiotics up to 48  hours. 
Animals will be monitored frequently immediately after surgery until full recovery, based on voluntary 
movement and consciousness, then lowered to twice daily, or once at later stage (after ~1 week). See 
humane endpoints for observation criteria. 

I. Other aspects compromising the welfare of the animals 

 

Animals might not recover well from pre-challenge surgery. Additionally, animals might suffer from long 



 

 

term progressive toxicity, which could be intermittent seizure activity in case of nerve agent poisoning 
(with day to week intervals), or shortness of breath in case of inhalatory agents. 
For MRI measurements, transportation (by road) of animals to another animal facility is required. 
Individual housing up to 1 year. See also F. 

Explain why these effects may emerge. 

Although surgeries are always performed by well-trained technicians or scientists, certain procedures are 
not without risk. The long term effects of a toxic challenge depend on the initial challenge dose, and the 
efficacy of a countermeasure. In this phase of the research, the treatments to be pursued have been 
tested at shorter term and are expected to be accompanied with low discomfort, or improvement of the 
animals over time.  
Animals will have to be transported by road to another facility in case of MRI assessment. 
Individual housing is necessary when the animals just have undergone surgery, or for longer time 
periods when they are equipped with complex head stages. 

Indicate which measures will be adopted to prevent occurrence or minimise severity. 

In case of observing the effects of a medical intervention after a chemical challenge, the severity is 
already minimized as much as possible within the scientific boundaries. However, progressive 
deterioration of an animal is not aimed for, and will be circumvented by application of humane endpoints 
as described below. In general chemical challenges will be as low as possible, without compromising the 
scientific aim.  
Transportation time kept as short as possible (within 2 hours, and will be performed by a dedicated 
courier). Acclimatization time after arrival will be a week for long term in life studies, and could be 
shorter for MRI assessment under terminal anaesthesia. 
In case of long term physiological assessment, telemetric devices will be implanted, not requiring 
complex head stages. This will allow shorter individual housing (until recovery from surgery). 

J. Humane endpoints 

May circumstances arise during the animal procedures which would require the implementation of 
humane endpoints to prevent further distress? 

 No > Continue with question K. 

 Yes > Describe the criteria that will be used to identify the humane endpoints. 

In addition to endpoints and observations in relation to pre-challenge surgery, as described in appendix 
1, 2, 3, animals in this appendix may suffer from long term effects from a toxicant. Additionally, for 
certain long term studies, animals could show signs of old age, which might compromise the well-being 
of the animal negatively. 
After a chemical challenge, the expected body weight loss can increase up to 20%, lasting for 1-3 days. 
If the animals fail to recover to their pre-challenge weight within 5 days, or show progressive weight loss 
during 3-4 days, euthanasia will be considered. This could be the case if signs of toxicity are progressive 
and not culminated or mitigated within the first 24-48 hours. An example for such a condition would be 
continuous seizures, or progressive labored breathing. 
Furthermore a drop in heart rate under ~35% of baseline level is an indication for early termination of 
the experiment, which is expected only during acute challenge/ treatment phases. Furthermore, if 
certain toxicants induce severe toxic effects, such as ongoing seizures for >24 h, this will lead to 
application of the humane end point, based on the observation criteria a weight loss of the animals will 
be indicative for taking. 
 
In case progressive deterioration occurs, as described above, and in line with general criteria in 3.4.4.1, 
animals wil be taken from the study in consultation with the Animal Welfare Body. 
 

Indicate the likely incidence. 

Additional risks are e.g. clogging of cannulas, or technical difficulties during measurements, failure of 
transmitters (electrodes). In case a medical countermeasure was not sufficiently effective or recovery is 
slower than anticipated based on the short term outcomes from stage  3.4.4.3, animals might be 
subjected to an early termination from the experiment. As the outcomes of stage 3.4.4.3 are expected to 
be predictive for the likely absence of longer term suffering, this is expected to be unlikely in this stage. 





 

 

are expected to recover to normal feeding and motor behaviour within a few days. Discomfort in the form 
of pain will be minimal, and be mitigated with analgesics in case of pre-challenge surgery. As described 
before, countermeasures that have shown at least partial effectiveness will be pursued at this stage, 
preventing severe signs, even in a sublethal challenge model (so, moderate to severe discomfort). 
Smaller groups of control animals could be part of the study, that might suffer from more severe signs of 
toxicity, with regard to short term severity and slower recovery, depending on the challenge dose.  
Repeated behavioural testing is considered mild discomfort.  
+: MRI measurements will be performed under inhalation anaesthesia (mild), in certain cases non 
recovery (1). 
 

End of experiment 

L. Method of killing 

Will the animals be killed during or after the procedures? 

 No 

 Yes > Explain why it is necessary to kill the animals during or after the procedures. 

Tissues will be collected for post mortem histochemical analysis. 
Is the proposed method of killing listed in Annex IV of Directive 2010/63/EU? 

                 No > Describe the method of killing that will be used and provide justifications for this 
choice. 

                                     

                 Yes  
  
 


