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Verantwoording

Aanvraag dierproef DEC~ UM f kaders zijn licht flexibel, «naar het geheel is max. 5 pag. versie 2006}
Titel: Phosphodiesterase Inhibitors as a treatment option for severe perinatal asphyxia in rats

ï. Doel van de proef.
Asphyxia (hypoxia-ischemia) during fetal and neonatal development is a serious problem, causing
each year thousands of victims world-wide. It is the major eau se of both short and long-term
neurological dysfunction, ranging from structural brain damage and death to neurodevelopmentai
impairment. Novvadays, no pharmacological treatment is avaüable yet to improve the outcome of
infants at risk for post-asphyctic brain damage. Therefore, there is an urgent need for iürther
research to find more ideai drugs and therapies to prevent or treat post-asphyctic encephalopathy.
One interesting group of pharmacological compounds are phosphodiesterase isoenzyme inhibitors
(PDE-Is), like sildenafil (Viagra) [ i j . PDEs belongs to a family of l i phosphodiesterases that
regulate the intracellular Ieveis of cyciic nucleotides (cAMP and/or cGMP) and are for that reason
involved in second messenger signalling [2, 3]. This rise in cGMP and/or cAMP can have some
beneficia! effects in the brain that might be of interest to prevent and/or treat infants with post-
asphyctic encephaiopathy. Recent data show that PDE-Is can potentially increase post-asphyctic
survival in animal models, improve recovery and induce restorative mechanisms in the brain [4-6],
This is a new study in vvhich we would iike to test if one of those PDE-Is can improve or prevent
brain damage in fetuses and neonates.

2, Maatschappelijke relevantie en/of wetenschappelijk belang

Fetal and perinatal asphyxia are serious probiems, causing each year thousands of
victims world-wide. The prevalence of birth asphyxia is ±25 in 1000 term births. If you know that
in the Netherlands alone 185000 children are born each year, you can calculate that around 4500 of
them are affected by neonatal asphyxia every year. Asphyxia can be induced by an unrecognized
number of insults, resulting in moderate or severe hypoxic-ischemic encephalopathy, ranging from
structural brain damage to neurodevelopmentai impairment or death. Nowadays, no
pharmacological treatment is available yet to improve the outcome of asphyctic infants. Therefore,
testing PDE-Is as a potential treatment optionfor neonataiasphyxia js ofgreat importance.

3, Alternatieven
In mis project, all procedures represent clinicai relevant situations. Such situation cannot be
simulated by the use of other aiternatives. Given that this project studies developmentally and
neuroanatomically related events, including long-term effects on the offspring's biochemistry and
behaviour, cell culture techniques would be irrelevant. Another reason is that complex mechanisms
like p_iacenta_-related_p_rocesse_s and cell-cejl interactipn^are ofjgreat importance.

4, Ethische afweging
The researchers are convinced that ihe importance of the planned study (sec also point 2
'maatschappelijk relevantie' and point 3 "Alternatieven") outweighs the suiTering of the animals.
Furthermore, all effort is taken to minimize the number of animals needed, as wei l as to minimi /e
stress/suffering as much as possible.



Wetenschap

S, Wetenschappelijke onderbouwing
An interesting group of pharmacological compounds to treat post-asphyctic encephalopathy in infants are
phosphodiesterase inhibitors (PDE-Is), like sildenafil (Viagra) [!]. PDEs regulate the intracellular levels
of cyciic nucleotides and are for that reason involved in second messenger signailing [2, 3]. They either
hydrolyze both cGMP and cAMP or specifically one of the two. By blocking these PDEs you can
increase the intracellular levels of cGMP/cAMP. In turn, c A MP and cGMP can open cyciic nucleotide
gated ion channels and stimulate PKA & PKG. The downstream targets of PKA and PKG are ion
channels, receptors and transcription factors by which they can moduiate neuronal functioning,
metabolism and gene expression. In this way a rise in cGMP and/or cAMP can have some beneficia!
effects in the brain that might be of interest to prevent and/or improve post-asphyctic encephalopathy.
One interesting target is PDES. As wi l l be discussed beSow, PDE5-I are most frequently cited in literature
in relation to brain recovery processes in adult animals. It has been detected in different regions of the
brain, iike hippocampus and cortex f3]. PDE2A and PDE4D are maybe even more interesting since they
are higher expressed in most brain areas than PDES in human as well as rats [7].

Why PDE inhibitors might have a beneficia! effect after perïnafai asphyxia?
First, Sildenafil (PDE5-I) is able to improve survival after asphyxia. For cxampie, Sanchez-

Aparicio et al. demonstrated that Sildenafil administered to pregnant guinea pigs increased the survival
rate after intrapartum asphyxia in the offspring f8].

Second, PDES inhibitors are thought to have beneficia! effect on the blood flow. For example,
Zhang et al. demonstrated an increased iocalized cerebral blood flow after the administration ofsildenafli
in rats f6, 9]. An increased blood flow and concomitantly an increase in glucose metabolism might be
helpful in rescuing the brain after/during asphyxia. In addition, PDES-Is enhance angiogenesis f9], and
might have desired effects on the uterine circulation [10].

Third, PDE5-I have been found to induce neurogenesis. For example, Zhang et al. found an
increased number of proliferating cel Is in the subventricular zone, suggesting that Sildenafil augrnents
neurogenesis [I !]. In addition, there might also be an important role for cGMP in synaptogenesis during
prenatal brain development [12]. There PDE5-Is might also induce syaptogenesis.

Fourth, PDE5-Is increase the total anti-oxidative status [13] as described by Choi et al after
chronic treatment with DA-8159. Other protective effects from cGMP on oxidative stress have been
reported. Mcintyre et al. revieweci that zaprinast attenuated üpid peroxidation-mediated neuron toxicity
j 14]. Overall, most of those studies demonstrate that an elevated ievel of cGMP can reduce the excessive
ROS generation and elevate the total anti-oxidative status.

Fifth, Sildenafi! reduces neurological deficits and improves funciional recovery in different adull
slrokc models. Treatment with Sildenafil for 7 days improved neurological function after stroke in aged
rats, as measured by neurological severity scores and foot-fault test [6, 11 ] . Tadalafil showed similar
beneficia! effects on functional neurological outcome after embolic stroke [5 j.

Finally, il is important to mention that PDES inhibitors like Sildenafil are already approved by the
FDA for the treatment of erectile dysfunction and pulmonary hypertension f2]. Furthermore, Sildenafi!
was used several times before in pregnant animals proving that this smal! molecule can most i ike ly be
transferred across the placenta. Sildenafil showed no deleterious effects on the offspring in animals
studies, human case reports and ajshase II clinical tji_al_[4:L8.J5j-_l^J_: _

6, Wetenschappelijke beoordeling
Th i s DEC protocol has been examined and



Proefdier

7, Proefdier keisze
7a. Soort, stam / herkomst / eindbestemming
Time-pregnant (E 14 on date of delivery) Sprague-Dawley rats derived from Charles River wil! be used.
This strain was also used in our previous studies. Mothers are killed by decapitation at the end of
gestation, offspring are anesthetized and perfused at 7 days and foster mothers can be returned to the
CPV. Since the animais are only deiivered on E14, they have to be i m mediale I y released by the CPV
for the experiments.

7b. Sexe
Only male offspring will be used for the two aims mentioned in appendix l, because morphological and
behavioural data show a difiercntiol vutaerability to a btrtti insult in rnales versus females. A greater
impact is sem m tihe msjte ggftdfsr, pfpbabïy éue to t pn)teetmg roie of the circulating oestrogens (El-
Khocïor ét a!:» 2003; TÉiila tt al, 1994; ZHartg et al, 1998). The female offspring wil l be used oost;
mortern by Eduardo Villamor and Evi Vlassaks for alternative experiments (see also point 7c)

7.c. Aantallen
Sample slzes .were eafcuiatedl. wring the power aod sample size program PS version 3.0 (2009)
f

*~* '>* " -**' ^ » ' '* ^^"ktK* •$&?•.

r möïeeular anatVisTs
appendix l).

In addition, frorao »e mortality after perinatal asphyxia is around
ïr'thè' experfeenfal groups instead of

ie

aim can be used to prevent litter ef&cts" [21 J. Therefote» we need 4 mothers
£e of'8 p«ps per group per alm for the controls and l O mothers for the

experfmental groups.

Furthermore, pups will be cross-fostered with surrogate mothers (max. 12 pups/darn),
All this is summarized in the table below.
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[!L£SM£lMÈMiL F°r the whole experimeat 102 pregnant dams and 160 offspring wiil be used,

it is important to note that the rest of those litters wil! be used post-mortaljy by our group to make
primary cell cultures to do additionai alternative experiments (DECnr 2010-012; Evi Vlassaks).
Therefore, as much pups as possible wili be used. Poster mothers can be returned to the CPV.
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8. Experiment
First, we would iike to test the hypothesis that the administration of a PDE5, PDE2A or PDE4D
inhibitor around and after a severe asphyctic insult can prevent or reduce post-asphyctic
encephalopathy and neonatai mortality in rats. For that, we would Iike to use our validated rat
mode! for severe perinatal asphyxia (SPA), in which the uterine horns wili be submersed in a
water bath of 37°C for 19 minutes at embryonic day 22 [19, 20] (For more information see SOPs
in appendix 2)

First, a pilot study wili be done to test which PDE-Ï is the most promising. To test this research
question, four groups (n=8/group) wiü be included: 1) A control group receiving saline injections;
2) a PDE2A-! group receiving BAY60-7550zxc vh (3mg/kg oraliy for mothers and l mg/kg s.c. tbr
pups); 3) a PDE4D-I group (0,01 mg/kg oraliy for mothers and 0.003mg/kg s.c. for pups) and 4) a
PDE5-I group receiving Vardenafi! (3mg/kg oraliy for mothers and l mg/kg s.c. for pups [4]).
Doses were based on the effective dose in adult animafs, as were provided by the companies. For
pregnant rats the dose was multiplied by 3 since only around 35% of PDE-Is crosses the piacenta
[22]. flgMre_l_ in appendix l shows the experimental set~up of this pilot experiment.

The most promising inhibitor wili then be tested in more detail in an extensive study. This
compound wil! be administered at different time points before and after the insult to test with
dosing regime works best. The experimental set-up is given inj]£U£e_2_ in appendix 1. Group l
wili be used to test if a single dose can precondition the animal against a subsequent severe
asphyctic insult, while group 4 wili be used to test if a single dose after the insult can
postcondition the animals. Group 2 wili test if multiple doses can precondition the anima!, while
group 5 wili test if multiple doses can postcondition the animals. Both groups wili be used to see if
repeating the treatment for 7 consecutive days is more efficacious than a singe dose. In group 3 a
combination of a single dose before and after the insult is used. In the control group repeated
injections of saline wili be given before and after the insult to test the effect of repeated injections
per se.

The outcome measurements for both studies are the same: I ) mortality, 2) neuronal ceil death, 3)
cell proliferation etc. They are more extensively written down in appendix 1 .Beiow you can find
the experiments per group of animals.

Experimental procedures of pregnant dams (control and treatment}:
Stress level (VHO): 05

* Single or repeated s.c./oral injections of compound or saline
* Solitary housing during pregnancy
» Decapitation and SPA procedure (See SOP)

Experimental procedures ofthefoster mothers
Stress level {VHO}: 01

* Fostering of pups and solitary housing

Experimental procedures of the off spring:
Stress leve!. (VH1): OS

* Weighed, sexed and marker after birlh
* Cross-fostering

i * Single or repeated s.c. injections with compound or saline
| * Euthanasia with pentobarbital and perfusion at P7
i H is not possible to use historica! controls.



9. Experimentele condities
9a. Anesthesie
Not appiicable in the experiments itself. During euthanasia, offspring will be anesthetised with
pentobarbital (pentobarbital; 60mg/kg; i.p.).

9b. Pijnbestrijding
No analgesia will be used during decapitation of the pregnant dam, since these can cross the
placenta easily, having even a prolonged half-life in the fetus which has heen shown to interrupt
with fetal development (for Buprenorphme see [23]. and for NSAlDs see [24]) Therefore, the use
of analgesics can interfere with the outcome of our experiments.

9c. Euthanasie en Humane eindpunten
Term pregnant rats are decapitated. offspring wili be either periiised or decapitated at ± 7 days of
age. Perrusions will be perforrned after the pups are anesthetized with pentobarbital (pentobarbital;
60mg/kg; i.p.). Pups presenting uncompleted cardio-respiratory recovery 5 minutes after birth are
decapitated. Offspring with a weight loss > 20% body-weight postnataliy are decapitated. All
decap_itat[qns will bj;^^cjitedj^jng__a_guillotme. More hiraar[_end£oints: see a£p_endix_3._

Zorg

10a. Ongerief

There we no Jcoöwn sid© effects for any of these PDE-Is on mother or pups.
For more cbtailed table see Appendix 3

lOb. Welzijnsevaluatie
From previous experiments, we know that the pups that underwent a severe perinatai asphyxia
have norraal birth weight, but they have a growth retardation (they weigh less between 2-3 days,
but have normal weights again after 5 days. During these experiments, we will again check the

11, Verzorging en huisvesting
Solitary housing of the pregnant dams during the full extent of the pregnancy CPV. This
in order to prevent interference and stress trom the other pregnant female. for which we cannot
control. Changing cages and feeding of the animals will be taken care for at set-time points by the
investigators themselves. The SPA procedures wili be perforrned a /,'PV. Offspring are

j cross-fostered to surrogate mothers (max. 12 pups/ütter), where they are kept for 7 days. In case of
problems, please contact

12, Deskundigheid

with the animal model.
have several years of experience

j 13, Standard Operation Procedures (SOP)
| See appendix 2
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Appendix l

Exp. group i
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Figure l: The experimental sel-up of the pilot experiments to lest which compound
works best.
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Figure 2: The experimental s/w/v n'///i /'/?(•' choscn c ompaimd from the pilot study.



Outcome measurements
Eight pups per condition wili be used for immunohistochernica! analysis (AIM 1). Pups wil!
be perfused transcardially with somogyi fixative, brains wil! be removed and cut on the
cryostate. Another eight pups per condition wili be used for the above described molecular
analysis (AIM 2). Brains wili be snap firozen until anatysed. For each aim to pups per mother
wil l be used.

The first two outcome measures wili be the survival rate at birth and during the first week of
life as well as the body and organ weights of the offspring to check if the PDE-Is treatment
can improve neonatal survival after perinatal asphyxia and if it has any effect on the neonatal
body and organ weights

In addition, offspring wili be sacrificed at postnatal day 7 to analyze al i treatment options.
Detailed histological and molecuiar analysis wili be performed on their brains as follows:

1. Post-asphyctic encephalopathy wili be analysed immunohistochemically by measuring
the number of TUNEL+ apoptotic cells in different regions of the brain. We expect
less apoptosis in the treated groups compared to the control group,

2. Neurogenesis, synaptogenesis and angiogenesis wili be immunohistochemically
assessed in different brain regions. Neurogenesis wili be evaluated by the Ki67
antibody (a marker for proliferating cells), the MCM2 anti body (a marker for
proliferating cells) and the doublecortin antibody (a marker for migrating neuroblasts).
Angiogenesis wili be analysed by visualizing and counting the number of cerebral
blood vessels by the endothelial banier antigen (EBA) antibody. We expect more. The
total number of synapses wili be measured using the synaptophysin antibody. We
expecl rnore neurogenesis, synaptogenesis and angiogenesis in the treated groups
compared to the control group.

3. The total anti-oxidative status wili be estimated using the commercially available total
antioxidant status assay kit, where we assume to find a higher antioxidative status in
the treated animals.

4. To test the underlying mechanism by which PDE-Is might protect the neonatal rat
brain against post-asphyctic encephalopathy the level of nitric oxide, nitric oxide
synthase and cGMP wili be measured in plasma and/or brain also using commercially
available kits. The presence of PDE5A en PDE5B wili be examinecl by RT-PCR.
Furthermore, Western blot analysis wili be performed for phosphospecific Akt,
phosphospecific Erk and phospho-GSK3o/|3 to test if the activation of the PI3-
K/Akt/GSK-3 pathway might be the underlying mechanism. We believe that PDE-fs
causes neuroprolection via an increase in cGMP in the brain, thereby activating the
above mentioned pathway.

5. 'To test if PDE-ls are able to reopen the ductus arteriosus. pups wil i be sacrifï/.ed al
different time points (Oh, 24h, 48h, 72h, 96h and 120h) by a rapid whole-body
freezing method. The frozen thorax wili be cut on a cryostate in the frontal piane and
the inner diameters of the ascending aorta, main pulmonary artery and ductus
arteriosus wili be measured with the stereology system [! 5].



Appendix2:

Severe perinatal asphyxia procedwe_(Embt^qnic day_22/postnataf dayJ)
« Pregnant rats are euthanized by decapitation using a guillotine and rapidly

hysterectomized.
* The uterine homs still containing the foetuses are detached and piacecl in a water bath,

precisely calibrated at 37°C, for exactly 18 minutes (coimting from cutting off the
blood circulation of the uterus until the moment the pups are taken out of the water
bath.)

» After 18 minutes, the uterine horn is incised quickly and the pups are removed,
cleaned with raedical swipes and stimulated manually to breathe to aid recovery. (All
steps are executed inside a closed paediatric incubator to aid recovery (37°C, 60-80%
humidity and room air). The umbüica! cords are ligated and cut to separate the pups
from their placentas.

* Then, they are left to recover for 60 minutes in the paediatric incubator.
* Offspring are cross-fostered to surrogate mothers (12 pups/litter), where they are kepl

for 8 or 15 days.

Euthimasia of pregnant d^
* Pregnant rats are euthanized by decapitation and rapidly hysterectomized.
« The uterine horns still containing the foetuses are detached, incised quickly and the

pups are removed.
* Pups are euthanized by decapitation. The brains are removed and fixated by an

immersion fixation for further immunohistochemical examination.

Perfusion
* Pups are anesthetized with sodium pentobarbital (60mg/kg; pentobarbital; i.p.).
« They are perfused intracardiaily, first by a tyrode solution, followed by fixative

containing 4% paraformaldehyde and 0.2% picric acid in 0.2M phosphate buffer
(pH=7.2).

« Afterwards, the brains are removed from the skui! and utifized for further
immunohistochemical examination.



AppendiK 3: Jfunm

From previous experiments we know that the pups that underwent severe perinatal asphyxia
are a bit lighter 3 days after the insult, but their weights are completely normal after 5 days.
We wil! daily check the weights and the overall condition of the pups and mothers during the
experiments.

Listed below a list of the possible complication that might occisr;

During the experiment:
l , After perinatai asphyxia on postnatai day O the foilowing complications might occur in

the pups
a. An insufficient cardio-respiratory response that does not improve in the first 5

minutes after birth
b. A deviation of more than 20% of the norrnal growth curve

2, Within the first days of life the foilowing compiications can occur:
a. Weight loss of more that 20% since the start of the experiments or a weight

loss of more than 15% in short period of a few days (1-2)

3. Repeated injections oraily or s. c. of the PDE-Is mentioned in this study are not known
to cause any side eiïects.

if one of the complications listed above occurs, we will first ask for advice from the
veterinary of the CPV. If the animal cannot be treated of when the complications are too
severe, the animal will be decapitated to prevent needtess suffering.



Appendix 3:

Foster snothers

Experimeetel
mothersj(£ilot)__

Experimantal
mothers (rest)

Exp group 1
Exp group 2
Exp group 3
Exp group 4
Exp group 5
Exp__grou£6
Control group

Offspring (exp)

E;!BJIOUP l
Exp group_2
Exp group 3
Exp group 4
Exp group 5
Exp group 6
Control group

Offspring (rest)

Stimulus

Solitary housing

Solitary housing

Oral injection PDE-Ï
decapitation

Solitary housing

decapitation
Oral injection PDE-I
Oral injection PDE-I
Oral injection PDE-I
No injection
No injection
Oral injection PDE-Ï
Oral injection saline

sexing
marking
Cross-fostering
perfusion
Noj.njection_
No injection
S.C. injection PDE-I
S.C, injection PDE-I
S.C. injection PDE-I
S.C. injection PDE-I
S.C. injection saline

/

Time poinl

E14-P7
(=14d)

E14-P7(=7d)

E14-E21
E21

EI4-E21
(=7d)
E21
E21
E21
E15-E21

E21
E15-E21

PO
PO

^PO
P7

PO
PO
PO-P6
PO-P6
PO-P6

/

frequeacy

lx

'"
7x (Ix/day)
lx

lx

lx
hïx

lx
7x(lx/day)

lx
7x(lx/day)

lx
lx
lx
lx

lx
lx
7x(lx/day)
7x (Ix/day)
7x ( 1 x/day)

/

Inconvenience
score

02

05

04
04
05
04
04
04
05 1

04
04
04
04
05
05
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Uw referentie' Onze referentie

Geachte Onderzoeker,

Uw projectaanvraag: "Phosphodiesterase inhibiiors as a tretitment opfion for severc
perinaial asphyxiu in ra/.v", is op de DFX'.' vergadering van 24 jun i 201 i besproken.

De DEC heeft een aantal vragen en opmerkingen:
De DEC denk!, bij punt 4, dat "outweight suffering" ongerief code 04 moet /ijn.
De DEC verzoekt bij punt 6 de laatste zin te verwijderen en de eerste zin aan te
passen in "This DEC protocol has been exarnined and

• - •• / •
* Bij punt 7b wenst de DEC de motivering waarom alleen mannelijke dieren gebruikt

worden.
* Bij punt 7e vraagt de DEC zich a i "o f ' de dieren, genoemd in de voorlaatste y.in

(additional alternalive experiments), aS verdisconteerd zijn in project 2010-012 of
moeten deze op die aanvraag als uitbreiding worden toegevoegd?
De DEC' wil graag een referentie bij de bewering van u l i t ter effeets1".
Bij punt 7e verx.oekt de DEC de aantal len en de u i t v a l per groep d u i d e l i j k ie
motiveren en te specificeren. De u i t v a l dien! direct meegenomen te worden b i j de
berekening van de groepsgrootte.
Bij punt lOa verzoekt de DEC in een labeL de aard, ernst, duur en frequentie beter te
definiëren per handeling en groep, en het totale ongerief aan te geven, l iet moge l i jk
effect van de toegediende sloffen op de moeders, d ient ook vernield ie worden bij hei
ongerief.



Jroject201 1-069

'Ueiieve eventuele vragen te beantwoorden in een briefen indien noodzakelijk Uw project
aan te passen en duidelijk de aanpassingen grijs ie markerea,
Uw project staat bij de DEC geregistreerd onder nummer 2011-069, gelieve dit nummer in
verdere correspondentie te vermeiden.

Voorzitter utL -uivi
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Voorzitter DEC-UM

Betreft: Aanvraag project: "Phosphodiesterase inhibitors as a treatment option for
severe perinatal asphyxia in rats" (DEC 2011-069}

Maastricht, 1 juli 2011

Seste

Hierbij de antwoorden op de opmerkingen omtrent DEC 2011-069 (titel:
"Phosphodiesterase inhibitors as a treatment option for severe perinatal asphyxia
in rats") dat werd besproken op de DEC vergadering van 24 juni 2011.

* Opmerking 1: De DEC denkt, bij punt 4, dat "outweight suffering" ongerief
code 04 moet zijn.
Antwoord: De onderzoekers begrijpen niet wat rnet deze opmerking
bedoelt wordt. Er staan helemaal geen ongerief codes vermeld bij punt 4.

* Opmerking 2: De DEC verzoekt bij punt 6 de laatste zin te verwijderen en
de eerste zin aan te passen in "This DEC protocol has been examined
and approved by
Antwoord: Aangepast en in het grijs gemarkeerd.

•< Opmerking 3: Bij punt 7b wenst de DEC de motiv/ering waarom alleen
mannelijke dieren gebruikt worden.
Antwoord: Enkel mannelijke dieren worden gebruikt omdat zij vatbaarder
zijn dan de vrouwelijke dieren. Vrouwtjes worden beschermd door de
werking van oestrogenen. Dit werd aangepast en gemarkeerd in het DEC
en referenties werden toegevoegd,

; Opmerking 4: Bij punt 7c vraagt de DEC zich af of de dieren, genoemd in
de voorlaatste zin (additiona! alternative experiments), a! verdisconteerd
zijn in project 2010-012 of moeten deze op die aanvraag als uitbreiding
worden toegevoegd?
Antwoord: De aanvraag voor de uitbreiding van dat DEC is ingediend.



Opmerking 5: De DEC wil graag een referentie bij de bewering van "litter
effects".
Antwoord: Een referentie over de litter effects werd toegevoegd:

Opmerking 6: Bij punt 7c verzoekt de DEC de aantallen en de uitval per
groep duidelijk te motiveren en te specificeren. De uitva! dient direct
meegenomen te worden bij de berekening van de groepsgrootte.
Antwoord: De aantallen en de uitval werden duidelijk gemotiveerd en
gespecifieerd per groep. Verder werd alles in een overzichtelijk tabel
geplaatst.

Opmerking 7: Bij punt 10a verzoekt de DEC in een tabel, de aarcl, ernst,
duur en frequentie beter te definiëren per handeling en groep, en het
totale ongerief aan te geven. Het mogelijk effect van de toegediende
stoffen op de moeders, dient ook vermeld te worden bij het ongerief.
Antwoord: Een uitgebreide tabei werd toegevoegd. Deze stoffen
veroorzaken geen neveneffecten bij de moeders en pups. Dit werd ook
toegevoegd.

Met vriendelijke groeten,


