
universitet u ofHelsinki

Työn laji Arbetets art Level

Pro gradu

Aika Datum MonthandYear

May 1999

Tiedekunta/Osasto Fakultet/Sektion Faculty

Matematisk-Nahrrvete¡rskap liga

Muita tietoja uppgifter Additioîal information

Sriilytyspaikka Förvaringsstzille Where deposited

Institutionen ftir coh biblioteka

Behaviour

Avainsanat Nyckelord KEn¡ords

Animal

Sivum¿iãrå Sidoantal Numberofpages

55

Oppiaine Läroåffrc Subþt

Työnnimi Arbetets titel Title

Studies on the behaviour of mice: effects

Tekijä Författre Author

Söderlund, Susanna

Laitos Institution Oeearunent

Inst. für ekologi och systematik

Tiivistel¡rri Referat Abshact

Mice with targeted mutations have been studied in order to understand mechanisms of complex behaviours.

Molecular dissection of behaviou¡al phenotypes, such as brain function and learning and memory, is made

possible by this approach. By general behavioural test patterns, inform¿tion about possible behavioural

changes causedþ modified genes is achieved.

tn this pro gradu work I studied the effects of N-syndecan deñciency on the behaviour of mice. N-qyndecan

is a transmembrane heparan sulphate proteoglycan that is expressed in the central nervous system of

vertebrates. The function of N-syndecan is not yet fully understood N-syndecan is a co-receptor for IIB-

GAM (Heparin Binding Growth Associated Molecule) suggesting involvement in the regulation of neu¡ite

outgrowtlt-in neuronal 
""ttr. 

N-ryoa.r"n is mainly expressed in newly born aninal brains and therefore it is

rugg"rt d that N-syndecan is involved in the regUlation of a:ronal outgrowth in developing brain tissue.

Reãnt studiês also show that N-syndecan is a factor in the stabilisation of long termed potentiation in adr¡lt

rat hippocampus. The maþr opinion is that long termedpoæntiation is an important factor in the formation

of memories.
The aim of this study was to define the behavioural phenotype of N-syndecan deficient mice- The

behaviour of the mice was measured in a general'test pûttern- The tests were performed on 12 N.syndocan

knockout mkp of which 6 were female and 6 male. S wildtype mice, 4 female and 4 rnale, served as the

control group. Both wild¡rpe and. knockout mice we¡e developed frorn 12 9 Sv mi¡e breedd in ü78'16

mice.
The tests started with a health control. Tlre gross neurological ûrnction of tlre mice was{€sted in a geræral

reflex control, containing control of the visual clifrbehaviour, the approach re{lex and the eartwitch reflex.

Additionally the whiskeiorienting reflex was controlledonmicewith tongenorgh r*hiskers. The anxiety

and exploration rates of the mic€ were measured in the lightdark bo¿ the elevated plus-nuze and the open

field. iooomotor activity was-measured in a spontaneous loæmotor activity test and in tlre open field.

Balance and coordihation rete measured in the rota-rod test and in the string test. In the forced swirnming

test the behar¡ioural despair offüe micewas measured. The ùilityto{eel pinwas controlledinûrc hoplate

test and the vision abilities of the mice were measured in the visible plaform training blocks of the water

maze test. The learning and memory abilities of the mice were measured in the 
*Morris" water maze test.

We found no st¿tistically significant effect of N-syndecan deficiency on the behaviour of mice- All mice

were healthy and showed no signs of gross neurological impairment. The locomotor activity of the mice

groups were similar and also the balance and co-ordination seemed to be unaffected by the lack of N-

syndtan The sense functions of the mice groups were similar. The behaviou¡al despair test showed no

effect of the N-syndecan deficiency on despair behaviour. Some parameters in the elevated plus-maze

showed a trend of lesser anxiety in wildtype mice; however, this difference was not statistically signifiiant.

In the "Morris" water maze the N-syndecan knockout mice showed a trend of slower learningbut this

difference was not statistically significant either.
The amount of mice available to a study like this is limited dlle to both technical and ethical re¿sons. Due

to the small amount of anirnals in this study the statistical analyses were aggravated. Additional e$ersive

studies are required to get reliable results of the effect of N-syndecan deficiency on behaviour of mice.

Linkage of genotype to beh¿viour is difficult and the results of this study should be considered as guidelines

for futu¡p studies in the behaviour of mice with modified expression of N-syndecan.


