








Molecular marker WUR10000125 associated with genetic resistance to PRRSV infection
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INTRODUCTION

MATERIALS AND METHODS

RESULTS CONCLUSIONS

Samples
Ear tissue from 2068 pigs

SNP genotyping
The Gene-Seek Neogen Genomic Profiler
Porcine (GGP)
Genotyping results for the GBP1 gene
associated with tolerance to PRRSV (SNP
WUR10000125 A>G)

Statistical analysis
Statistical analysis was performed with a SAS 9.4
statistical program using procedure proc freq for
non-parametric Test.
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Regarding the WUR10000125 genotype,
populations were in Hardy-Weinberg
equilibrium except in Slovenian Landrace.
The frequency of the G allele was higher
in the local pig breed compared
to the commercial breed.
According to the literature, local breeds
adapting to harsh environmental
conditions could have increased the
frequency of disease resistance alleles.
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AA AG GG Allele Frequency

Breed No % No    % No % A G p-value

11 253 74.4 87 25.6 0 0.0 87.2 12.8 0.0040

22 21 87.5 3 12.5 0 0.0 93.8 6.3 1.0000

33 20 95.2 1 4.8 0 0.0 97.6 2.4 1.0000

44 220 80.3 52 19.0 2 0.7 89.8 10.2 0.7520

55 131 97.0 4 3.0 0 0.0 98.5 1.5 1.0000

88 1268 75.8 381 22.8 41 2.5 87.2 13.9 0.0610

12 34 97.1 1 2.9 0 0.0 98.6 1.4 1.0000

43 7 100.0 0 0.0 0 0.0 100.0 0 1.0000

54 39 68.4 17 29.8 1 1.8 83.3 16.7 0.6256

1244 23 79.3 6 20.7 0 0.0 89.6 10.4 1.0000

Porcine reproductive and respiratory syndrome
(PRRS) is characterised by reproductive disorders
in sows and respiratory disease in pigs of all ages,
resulting in enormous economic losses, as well as
compromising animal welfare.

Determine the frequency of alleles A and G and
genotypes AA, AG and GG in Slovenian pig 
populations.
Determine if selection affects the frequency of
allele G.
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The development of  a four-point transversus abdominis plane block technique in pigs from 
an anatomical point of  view
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Transversus abdominis plane (TAP) block : 

- used to desensitize the (caudal intercostal and 
lumbar) nerves of  the abdominal wall

- an anaesthetic is administered interfascially
between the internal oblique muscle and the 
transversus abdominis muscle. 

TAP block performed on 10 pigs (Sus scrofa domesticus):

(freshly euthanized) carcasses, and anaesthetized pigs

1. TAP block application with methylene blue dye (1 mg/kg in 5% glucose solution)

2. Anatomic dissection of the abdominal muscles of both hemiabdomens

3. The thoracic nerves were identified according to their position to the last rib and nerve staining assessed 5
minutes after removal of the IOM from TAM

The study was approved by the National Veterinary Administration (U34401-2/2021/5) and conducted in accordance with Directive 2010/63/EU and ARRIVE 2.0 guidelines. 

Conclusions: The muscular part of  the IOM is smaller and its aponeurosis more extensive than in other domestic animals, such as dogs. 

Methylene blue dilution successfully stained the tissue in freshly euthanized and anaesthetized animals and enabled evaluation of  the TAP technique. 

jana.brankovic@vf.uni-lj.si

The aim of  the study: 
- an assessment of  the anatomy of  the abdominal wall in pigs 
- enable a development of  a four-point TAP block technique

*
* ** **

***

X - 4 locations of  TAP block administration at the left
hemiabdomen

Anatomic dissection of the abdominal muscles of right hemiabdomen

# #

The (EOM, *) and (TAM, *) are mostly muscular. The
muscular portion of the (IOM) is small and restricted to the paralumbar region (*). Its
extensive aponeurosis is running cranioventrally and ventrally (**) and inherently connected to the aponeuroses of
the EOM ventrally, the TAM cranially, or to the peritoneum ventrocaudally (***); (#), ribs
(black arrow), an unstained nerve (  ), a stained nerve (  ).



Microbiological air quality assessment as a refinement 
measure for the welfare of laboratory animals

, Katja Skulj and Gregor Jereb

INTRODUCTION

AIM AND PURPOSE

RESULTS
Refinement is the part of the 3Rs principle that could contribute
most to improve the welfare of research animals housed in
appropriate animal-assisted research facilities, since there is
always an opportunity to improve the immediate environment of
the research animals.

Animal research facilities house laboratory animals for breeding,
experimentation, and resale. Air quality in such facilities is one of
the most important parameters for a healthy environment.
Microbiological air quality have therefore an important role.

In the present study, microbiological air quality was investigated
in two animal research facilities. The main purpose was to
evaluate the microbiological air quality and to exclude the
possibility of spreading pathogens among laboratory mice via
potentially contaminated air.

METHODS
Indoor bioaerosol measurements were made in the two
experimental animal housing facilities. Airborne concentrations of
bacteria and fungi were measured as CFU per 100 L of air. 
Samples of bio-aerosol were taken using a Merck MAS-100 NT
bio-aerosol sampler. The microbiological air sampling is based on

The number of colonies in the air samples were shown as the measured number of
colonies (CFU in the sample) and corrected as a probable number of colonies to a
1000 L (CFU/m3 after correction) using Feller conversion table for sampling head with
300 holes (MAS-100 NT , 2008), prepared using equation (Feller, 1950).

The total number of bacteria and fungi in the air of the studied facilities did not exceed
300 CFU per 1 m3. The results indicate good microbiological air quality in both facilities
studied, which could be due to excellent husbandry as well as adequate housing
systems, although neither facility was housed in buildings primarily intended for
laboratory animal husbandry.

the impaction principle, sampler aspirates
air through a perforated plate on to
standard 90mm agar poured Petri dishes.
The aspirated volume is a constant value
of 100 liters per minute. 300 x 0.6mm
sampling head (perforated lid) was used
with declared impaction speed <20m/s.

CONCLUSION
Air quality monitoring could be a simple and, from the animals' point of view, non-
invasive method to evaluate housing quality and one of the parameters indicating
animal welfare.
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Sex related impact of Tff3 deficiency on morphology of mouse intestine upon long term high-fat diet 
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Intestinal histology Wt male Tff3-/- male Wt female Tff3-/- female

Duodenum

Villi height (µm) 420.6 ± 83.2 * 501.6 ± 31.2 531.7 ± 60.5 416.8 ± 33.6 §

Villi average diameter (µm) 255 ± 31 278 ± 29 292 ± 26 249 ± 19 §

Villi area (µm2) 57321 ±19416 62933 ± 1270 68475 ±1224 49855 ± 7558 §

Ratio villi height : diameter 1.64 : 1 1.81 : 1 1.82 : 1 1.68 : 1

Crypt depth 70.5 ± 5.0 77.1 ± 1.5 73.3 ± 6.0 71.7 ± 7.5

Ratio villi : crypt 5.9 : 1 * 6.5 : 1 7.3 : 1 5.9 : 1 §

Caecum

Crypt depth 166.2 ± 20.2 * 140.8 ± 12.0 213.9 ± 26.1 9. ± 17.1

Figure 1. A. Histological measurements of duodenum and caecum (average ± standard deviation) of HFD exposed mice. Results are
presented as average ± standard deviation. Statistical significance was considered at p 0.05: * - Wt vs Wt (sex-related diff.) -
Tff3-/- vs Tff3-/- (sex-related diff.) - Wt vs Tff3-/- (gene-related diff.) § - Wt vs Tff3-/- (gene-related diff.) . B.
Duodenal ultrastructure of Wt and Tff3 -/- mice exposed to HFD. (a) Wt male ; (b) Tff3 -/- ; ( c) Wt ; (d) Tff3 -/- . Lenght of
the microvilli in the duodenum of Tff3 -/- mice is reduced ( ); scale bars 20 µm and 1 µm (inserts)..

A                                                                                       B

Short chain fatty 

acids
Wt Tff3-/- Wt Tff3-/-

Acetic acid 1.80 ± 0.85 1.66 ± 0.46 1.99 ± 0.47 1.81 ± 0.41

Propionic acid 0.34 ± 0.12 0.38 ± 0.11 0.47 ± 0.10 0.42 ± 0.09

i-Butyric acid 0.04 ± 0.03 0.04 ± 0.02 0.04 ± 0.02 0.05 ± 0.01

n-butyric acid 0.24 ± 0.15 0.29 ± 0.11 0.28 ± 0.09 0.30 ± 0.12

i-valerianic acid 0.05 ± 0.03 0.06 ± 0.03 0.06 ± 0.02 0.06 ± 0.01

n-valerianic acid 0.05 ± 0.03 0.05 ± 0.02 0.06 ± 0.02 0.06 ± 0.02

Sum 2.52 ± 1.13 2.49 ± 0.68 2.90 ± 0.57 2.70 ± 0.61

Ratio AA : PA : BA 5.33 : 1 : 0.80 4.77 : 1 : 0.90 4.31 : 1 : 0.68 4.33 : 1 : 082

Figure 2. Short chain fatty acid concentration (g/kg sample) in caecum.
Results are presented as average ± standard deviation. AA acetic acid; PA
propionic acid; BA butyric acid.
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Figure 3. Effect of long-term
high fat diet treatment on the
expression of is relevant genes in
the duodenum of Wt and Tff3-
deficient mice of both sexes
involved in endoplasmatic (ER)
stress, inflammation and
oxidative stress. We performed
qPCR using SYBR green
detection for each group (n = 5
animals per group), Ct data were
analyzed by REST program and
presented as fold change with
upper limits
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E f f e c t o f T r e f o i l f a c t o r 3 d e f i c i e n c y i n h i p p o c a m p u s
o f m i c e o n s h o r t - t e r m h i g h f a t d i e t

I n s t i t u t e ,  B i j e n i c k a  5 4 ,  1 0 0 0 0  Z a g r e b ,  C r o a t i a

I n t r o d u c t i o n
Tr e f o i l  f a c t o r  3  ( T f f 3 ) i s  a  s m a l l  s e c r e t o r y  p e p t i d e  

f o u n d  p r i m a r i l y  i n  t h e  g a s t r o i n t e s t i n a l  t r a c t  ( G I ) ,  
w h e r e  i t  p l a y s  a  r o l e  i n  e p i t h e l i a l  p r o t e c t i o n  t h r o u g h  
i t s  i n v o l v e m e n t  i n  v a r i o u s  p h y s i o l o g i c a l  p r o c e s s e s ,  

i n c l u d i n g  c e l l  m i g r a t i o n  a n d  i m m u n e  r e s p o n s e .  
H o w e v e r,  T f f 3  i s  a l s o  e x p r e s s e d  i n  n e u r o n s  i n  m a n y  

a d u l t  a n d  d e v e l o p i n g  b r a i n  r e g i o n s ,  a s  w e l l  a s  i n  
a s t r o c y t e s  a n d  m ic r o g l i a  i n  p r im a r y  c u l t u r e s ( 1 ) .  I n  

r e c e n t  y e a r s  i t  h a s  b e e n  s h o w n  t h a t  T f f 3  m a y  p la y  a n  
i m p o r t a n t  r o l e  i n  n e u r o d e g e n e r a t i v e  d i s e a s e s ,  

i n c l u d i n g  A l z h e i m e r ' s  d i s e a s e  ( A D ) .  T f f 3  w a s  
s i g n i f i c a n t l y  r e d u c e d  i n  c e r e b r o s p i n a l  f l u i d  o f  A D  

p a t i e n t s ,  a n d  l o w  l e v e l s  c o r r e l a t e d  w i t h  w h o l e  b r a i n  
a t r o p h y,  h i p p o c a m p a l  a t r o p h y,  a n d  v e n t r i c u l a r  

e x p a n s i o n  ( 2 ) .  I n t r a p e r i t o n e a l  a d m i n i s t r a t i o n  o f  T f f 3  
i m p r o v e d  l e a r n i n g  a n d  m e m o r y  p e r f o r m a n c e  i n  m o u s e  

m o d e l s  ( 3 ) .  
O u r  g o a l  w a s  t o  e x a m i n e  p o s s i b l e  d i f f e r e n c e s  i n  
p h e n o t y p e  c a u s e d  b y  T f f3  d e f i c i e n c y  i n  t h e  e a r l y  

p h a s e  ( a c t i v a t i o n  o f  n e u r o d e g e n e r a t i v e  p r o c e s s e s )  
w i t h  a  f o c u s  o n  h i p p o c a m p u s  i n t e g r i t y ( a d u l t  

n e u r o g e n e s i s / n e u r o i n f l a m m a t i o n )  a f t e r  s h o r t - t e r m  
h i g h - f a t  d i e t  t r e a t m e n t .

S h o r t - t e r m  H F D  h a s  b e e n  s h o w n  t o  s i g n i f i c a n t l y  
a f f e c t  n e u r o g e n e s i s  a n d  n e u r o i n f l a m m a t i o n ;  t w o  

r e l e v a n t  h a l l m a r k s  o f  AD .  Ne w ly  d e v e lo p e d  
c o n g e n i c  T f f 3 - / - ( C 5 7 B L / 6 N )  a n d  m i c e  a n d  W T 

c o n t r o l s  we r e  e x p o s e d  t o  9  we e k s  o f  H F D  
t r e a t m e n t .  We  a n a l y z e d  r e l e v a n t  m a r k e r s  o f  

n e u r o g e n e s i s  a n d  n e u r o i n f l a m m a t i o n  ( W B ,  I H C  
m e t h o d )  i n  t h e  h i p p o c a m p u s  o f  t h e  m o u s e  m o d e l s .

We  f o c u s e d  o n  n e u r o g e n e s i s  a n d  
n e u r o i n f l a m m a t i o n  b e c a u s e  o f  t h e  k n o w n  r o l e  o f  

T f f 3  i n  c e l l  m i g r a t i o n  a n d  i n f l a m m a t o r y  r e s p o n s e  i n  
t h e  G I  t r a c t .  

S t u d y d e s i g n

R e s u l t s

F i g u r e  1 .  P r o t e i n  l e v e l  o f  N e u N ,  D c x ,  S n a p - 2 5 , I b a 1  a n d  G f a p  w a s  
d e t e r m i n e d  b y  W e s t e r n  b l o t  i n  t h e  h i p p o c a m p u s  o f  W T  ( C 5 7 B L 6 / N )  a n d  

( A )  a n d  ( B )  m i c e  f e d  w i t h  H F D  f o r  9  w e e k s .  P r o t e i n  l e v e l  
i s  p r e s e n t e d  r e l a t i v e  t o  W t  m i c e  a s  m e a n  ± S E M  o f  s p e c i f i c  p r o t e i n  
b a n d  d e n s i t y  n o r m a l i z e d  w i t h  a m i d o  b l a c k .  T h e  d i f f e r e n c e s  b e t w e e n  

g r o u p s  w e r e  c o m p a r e d  b y  t h e  S t u d e n t  t - t e s t  a n d  p r e s e n t e d  a s  

F i g u r e  2 .  V i s u a l i z a t i o n  o f  N e u N  a n d  D c x  i n  
h i p p o c a m p u s  o f  W T  ( C 5 7 B L 6 / N )  a n d  ( A )  a n d  

( B )  m i c e  f e d  w i t h  H F D  f o r  9  w e e k .  E a c h  i m a g e  i s  
m e r g e d  w i t h  D A P I ( n u c l e i  s t a i n - r e d )  a n d  N e u N  a n d  D c x  

s i g n a l s  a r e  m a r k e d  w i t h  g r e e nS u m m a r y a n d c o n c l u s i o n

N e u N

D c x

W T  

N e u N

D c x

W T  

A f t e r  9  w e e k s  o f  H F D ,  t h e  m a r k e r  o f  i m m a t u r e  n e u r o n s  ( Dc x )  a n d  m a r k e r  o f  m i c r o g l i a  ( I b a 1 ) i s  
s i g n i f i c a n t l y  r e d u c e d  i n  t h e  h i p p o c a m p u s  o f  T f f 3 - / - m a l e  m i c e  c o m p a r e d  w i t h  W T m a l e ,  b u t  s u r p r i s i n g l y  t h e  

o p o s s i t e  e f f e c t  i s  d e t e c t e d  i n  t h e  h i p p o c a m p u s  o f  T f f 3 - / - f e m a l e  m i c e  w h i c h  h a d  a  s i g n i f i c a n t  i n c r e a s e  i n  
D c x a n d  m a r k e r  o f  m a t u r e  n e u r o n s  ( N e u N ) .  We  f o u n d  f o r  t h e  f i r s t  t i m e  t h a t  T f f 3  m a y  p l a y  a  r o l e  i n  a d u l t  
n e u r o g e n e s i s  u n d e r  r e l e v a n t  m e t a b o l i c  c o n d i t i o n s ,  wh i c h  o p e n s  a  n e w  f i e l d  o f  r e s e a r c h  w i th  t h e  a i m  o f  

e l u c i d a t i n g  th e  p r e c i s e  r o l e  o f  T f f 3  i n  t h e s e  p r o c e s s e s  a n d  p o t e n t i a l l y  d i s c o v e r i n g  n e w  t h e r a p e u t i c  t a r g e t s .  
M o r e o v e r,  t h e  o b s e r v e d  p h e n o t y p e s  d i f f e r  s i g n i f i c a n t l y  b y  s e x ,  h i g h l i g h t i n g  t h e  n e e d  t o  i n c l u d e  b o t h  

s e x e s  i n  f u t u r e  r e s e a r c h  o n  t h e  r o l e  o f  T f f 3 .
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Introduction and aim
DNA vaccination is one of the emerging approaches
for vaccination against COVID-19 and other diseases.
The aim of this study was to investigate the feasibility
of Gene Electro Transfer (GET) in the context of
vaccination against COVID-19.

The feasibility of gene electrotransfer for vaccination against COVID-19

Conclusions
Vaccination using GET was well tolerated and led to
a significant induction of humoral and cell-mediated
immunity, confirming the feasibility of GET platform
for DNA vaccination against infectious disease like
COVID-19.
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Results
We confirmed that both in vitro and in vivo GET leads to expression from
transfected plasmids. Production of N was further confirmed on protein level, while
S was not detectable using available ELISA kits, indicating problems with its proper
presentation on the cell membrane. Indeed, vaccination with S did not lead to the
induction of S-specific antibodies. Vaccination with N, however, led to a significant
induction of N-specific antibodies. Intramuscular vaccination proved superior to
skin vaccination, therefore test for cell-mediated immunity were performed only
after intramuscular vaccination using only the plasmid for N. Final results
confirmed that intramuscular vaccination with GET of N-encoding plasmid led to
formation of antigen specific antibodies against the presented antigen as well as
induction of N-specific cytotoxic T cells, which was significantly higher when IL-12
was used as immunological adjuvant.

Two plasmids encoding SARS-CoV-2 spike (S) or nucleocapsid (N) protein were used as
the source of antigens. Additionally, an interleukin 12 (il-12)-encoding plasmid was
used as an immunological adjuvant in the in vivo experiments. The expression of N
and S proteins after in vitro GET in mouse myoblast cell line C2C12 and fibroblast cell
line L929 was assessed by RT-qPCR and ELISA assays. In vivo vaccination was
performed via GET of 45 of plasmid DNA in the skin or muscle tissue of C57BL/6J
mice on days 0 and 14 (boost). Two weeks after the boost, blood, spleens and
transfected skin or muscle tissue were collected. Expression of S, N, il-12 and
interferon (ifn in the transfected tissue was determined by RT-qPCR, and ifn in
serum by ELISA. Induction of antigen-specific IgG antibodies was determined by
ELISAs, and induction of antigen-specific cytotoxic T cells by tetramer assay on isolated
splenocytes.

Materials and methods
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expression 
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N, S , IL-12 and IFNy RT-qPCR

Serum anti N, anti S and  IFNy
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Blood serum 
collection

Permition:: U34401 1/2015/43 in U34401-35/2020/8) .

Results
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15th June 2023
Congress on LAS in Ljubljana

WELCOME

Improving nonclinical research practices: 
the way forward



LAS in Slovenia and SLAS

27th October 2001 – Seminar with international participation – idea on SLAS establishment - 2003

Legislation in Slovenia (based on Directive 86/609/EEC)
1986 – Instructions on conditions for granting authorizations for 
experiments on animals for scientific and research purposes 
1999 – Animal Protection Act 
2000 – Rules on the Ethical Commission for the experiments on animals
2004 – Rules on conditions for experiments on animals
2007 – Rules on methods of killing of experimental animals 

2010 - Directive 2010/63/EU 
October 2010: SLAS restored to life
April 2012 - SLAS election and activation

2005 - National Ethical Committee for project evaluation

2007 – Courses on LAS in Slovenia



January 2013: The 1st Congress of SLAS
November 2013:Novel legislation and its interpretation in practice (workshop)

June 2014: The 2nd Congress of SLAS
March 2015: Humane end points in animal experimentation (workshop)

March 2016: round table: Animal experimentation: need or unnecessary luxury.The event was organized for the public; it 
was run by a journalist from national TV (the journalist responsible for documentary series titled Science on the street) and was recorded. 

June, 2016: Work with genetically altered animals used for scientific purposes (workshop)
October, 2016: Anatomy and pathohistology of laboratory mouse (workshop)
January, 2017: Microbiological and Nutritional standards for laboratory rodents (workshop) SLAS  and 
CroLASA(51 participants); 

June, 2017: The 3rd Congress of SLAS and 1st joint SLAS-CroLASA (82 participants) 

The FELASA Severity Assessment/Classification Workshop (47 participants)
November, 2017: Surgical procedures and peri-operative care of mice and rats (workshop, 42 
participants)
March, 2018: Aging processes in Laboratory Rodents (workshop, 30 participants) 

June, 2018: The 4th Congress of SLAS (91 participants)
October, 2018, Zagreb: The 3rd Congress of CroLASA and 2nd joint CroLASA-SLAS meeting (91 participants)

2019: Call for a 3R award (the award was 200 EUR for organization)

SLAS past activities



March, 2019: Monitoring and classification of actual severity (workshop, 29 participants); 
June, 2019: New methods of handling for laboratory mice (workshop, 40 participants); 
July, 2019: Monitoring and classification of actual severity (organized only for members of Ethical Committee for 
experiments on animals, 5 participants).
November, 2019: Factors affecting reproducibility of biomedical research on animals (workshop, 50 participants).

January, 2020: Animal experimentation: documentary series run on national TV. Poskusi na živalih (rtvslo.si)

November, 2020: webinar: Impact of genetic factors on animal research results (65 participants);
March, 2021: webinar: Refinement implementation in care and procedures: examples in laboratory rodents (92 
participants)
April, 2021: webinar: National legislation: competence conditions for personnel working with animals (132 participants);
June, 2021: webinar: Applying aseptic conditions in rodent surgeries – yes we can! (67 participants);
November, 2021: webinar: The path to good reporting of animal experiments (81 participants);
December, 2021: webinar: Anesthesia and analgesia of pigs and sheep in research (49 participants);

2021: Call for 3 financial awards for reporting quality of animal experiments
(the award was a registration fee for FELASA Congress 2022 – 600 EUR)

2022: Call for 3 financial awards for reporting quality of animal experiments
(the award was 200 EUR for organization )

SLAS past activities



SLAS

2016 - a member of FELASA

2022 - a member of ICLAS

2022 - a member of EARA



January, 2017: Microbiological and Nutritional standards for laboratory rodents
(workshop) SLAS  and CroLASA (51 participants)

June, 2017: The 3rd Congress of SLAS and 1st joint SLAS-CroLASA (82 participants); 
The FELASA Severity Assessment/Classification Workshop (47 participants)

October, 2018, Zagreb: The 3rd Congress of CroLASA and 2nd joint CroLASA-SLAS 
meeting (91 participants).

2022 LAS WEBINARS

SLAS-CroLASA collaborations



1980 - Croatian LAS started, some 20 LAS professionals gathered as a small section 
of the Croatian Physiological Society 

1990 - Croatian Association for LAS (CroLAS) was constituted as an stand alone 
association

1999 - became ICLAS member 

2007 - the FELASA member 
renamed to CroLASA and gained momentum and larger membership 

CroLASA past activities



2013 - Croatia joined the EU, 
the Directive 2010/63/EU transposed into the national legislation

- constitution of the National Ethics Committee and registration of a number of national LAS course 
providers endorsed by the National Competent Authority, Ministry of Agriculture

2017 - CroLASA joined the established course providers in continuous professional development
activities by organizing a series of congresses, compliant with the 2010/63/EU requirements, some 
of them in collaboration with the SLAS 

- this trend was discontinued due to pandemic resulting in transfer of activities on-line, aided by 
video conferencing services, the new collaboration platforms which bring us all here, today.  

LAS in Croatia and CroLASA



2020 - CroLASA introduced the CPD (Continual Professional Development) points on the 
certificate of attendance 

- harmonisation of the national (Croatian) education and training activities with 
those of other EU member states (e.g. Slovenia and others MS) 

- in EU, LAS licence is renewed every 5 years based on the accumulated CPD 
scores, granted by the course providers and endorsed by the National Competent 
Authority

CroLASA and CPD
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