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Mali morski ježek (Psammechinus microtuberculatus) 
na rjavi algi (Cystoseira sp.). / A Green sea urchin 
(Psammechinus microtuberculatus) on a brown alga 
(Cystoseira sp.)
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Mezenhimske matične celice (MSC) niso le del 
tumorskega mikrookolja, ampak lahko služijo kot vektor 
za vnos zdravil v naprednih celičnih zdravljenjih. V 
povezavi z možno uporabnostjo v zdravljenju raziskujemo 
tudi mezenhimske matične celice izolirane iz maščobnega 
tkiva (AT-MSC), ki so se izkazale za bolj dolgožive kot tiste, 
izolirane iz maščevja trebuha, zatem stegen in najmanj z 
bokov. Zanimiv dosežek na tem področju so živalski 
poizkusi, ki smo jih izvedli v sodelovanju s Kliniko za 
nefrologijo, UKC v poizkusnem modelu na miših. Ugotovili 
smo, da so MSC pomembne tudi pri zdravljenju imunskih 
bolezni. Izkazalo se je, da dodajanje MSC celic, ki smo jih 
pripravili iz popkovnice človeka, močno pospeši 
zdravljenje akutne poškodbe ledvic z imunsko terapijo z 
anti-timusnim globulinom (ATG). Gre torej za sinergistično 
imunosupresijo MSC in standardne imunoterapije. To 
prinaša nove obete zdravljenja odpovedi ledvic tudi pri 
človeku.

Eksperimentalni modeli z ribami cebricami (Danio rerio) 
postajajo vse pomembnejše orodje pri raziskavah 
procesov, povezanih z rakom. Pri študiju invazije 
možganskega tumorja glioblastoma (GBM) smo uporabili 
ksenotransplantacijo fluorescentnih GMB celic v zarodke 
rib cebric in opazovali njihovo porazdelitev v možganih in 
živčnem sistemu. Ugotovili smo, da celice po injiciranju 
invadirajo osrednji živčni sistem, pri čemer je izrazito hitra 
invazija vzdolž hrbtenjače. V možgane rib cebric smo 
vnesli tudi direktne sokulture človeških mezenhimskih

Mesenchymal stem cells (MSC) are not only part of the 
tumor microenvironment, they can also serve as vectors 
for administration of drugs in advanced cell therapies. 
Examining the possible use of MSC in treatment, fat tissue 
MSC (AT-MSC) were also investigated. AT-MSC, isolated 
from abdominal fat have been proven to be more long-
lived than those isolated from thighs and hips. An 
interesting achievement in this area are animal 
experiments, which were carried out in cooperation with 
the Department of Nephrology at the University Medical 
Centre Ljubljana. In experimental mouse model we found 
that MSC are also important in treatment of immune 
diseases. It turned out that the addition of MSC isolated 
from the human umbilical cord improved renal function 
parameters reduced after acute renal injury by immune 
therapy with Antithymocyte Globulin (ATG). This is a case 
of synergistic immunosuppression by MSC and standard 
immunotherapy which opens new prospects for treatment 
of renal impairment also in humans.

Experimental models with zebrasih (Danio rerio) are 
becoming an increasingly important tool in cancer 
research. In the study of glioblastoma (GBM) invasion, 
xenotransplantation of fluorescent GBM cells into 
zebrafish embryo brain was performed and their 
distribution in the brain and nervous system was studied. It 
was observed that injected cells invade in the central 
nervous system along the spinal cord in an extremely rapid 
manner. The frequency of invasion is different in both cell  



matičnih celic (MSC) kostnega mozga in GBM ter ugotovili, 
da injiciranje skupkov teh celic spodbudi invazijo tumorskih 
celic GBM. To je prva objava transplantacije celičnih 
sokultur v možgane rib cebric, ki odpira pot v bolj 
kompleksne raziskave možganskih tumorjev v tem 
živalskem modelu, ki ga vpeljujemo edini v Sloveniji.

Evtrofikacija voda in posledično cvetenje cianobakterij je 
tako v Evropi kot v preostalem svetu pereč problem. Prave 
razsežnosti problema se po navadi pokažejo šele takrat, ko 
zaradi pojavljanja toksičnih cianobakterij postanejo vodni 
viri neuporabni za pitje, poleg tega pa škodljivo vplivajo na 
zdravje okolja, živali in ljudi. Pomembno je zasledovanje 
pojavljanja in rasti predstavnikov tistih rodov cianobakterij, 
ki so sposobne cvetenja, ter onemogočanje njihove 
prekomerne rasti. V letu 2016 smo zaključili EU LIFE+ 
projekt, pri katerem smo sodelovali v optimizaciji prav teh 
ukrepov. Podjetje ARHEL je v sodelovanju z NIB-om v okviru 
projekta LIFE Stop Cyanobloom izdelalo dve robotizirani 
plovili, ki delujeta na dveh površinskih vodnih telesih v 
Sloveniji (Blejsko jezero in Koseški bajer v Ljubljani). Njihov 
namen je monitoring rastlinskega in bakterijskega 
planktona, zaznavanje prekomerne razrasti cianobakterij in 
preprečevanje tega pojava z elektrokemijsko oksidacijo 
(patent št. 23987 (A), 2013-08-3). Rezultati, pridobljeni s 
pomočjo našega fluorimetričnega sistema za zaznavanje, 
so pokazali visoko korelacijo s podatki, pridobljenimi s 
tradicionalnimi metodami. Metoda pa ima več prednosti, 
kot so nizki stroški obratovanja, veliko prostorsko in 
časovno ločljivost ter posredovanje informacij o 
spremembah v planktonskih populacijah v realnem času.  

Monitoringi površinskih voda so bili več desetletij družbeno 
pomembna dejavnost, ki smo jo izvajali za Ministrstvo RS 
za okolje. Le na podlagi kakovostnega biološkega 
monitoringa lahko dobro ocenimo ekološko stanje naših 
voda. Temeljne raziskave na področju vodnih teles so bile 
osnova za razvoj naprednih biosenzorskih tehnologij, ki 
smo jih uporabili za razvoj plovila. Na temo bioloških 
monitoringov površinskih voda smo uspešno zaključili 
monitoringe za različne javne naročnike (ARSO, Inštitut RS 
za vode) in podjetje Cinkarna Celje, kar je znaten družbeno-
ekonomski dosežek.

lines, with U87 cells being more invasive. We also co-
injected the human bone marrow MSC and GBM cells U373 
into zebrafish embryo brain and found that the MSC 
boosted GBM cell invasion. This is the first publication on 
xenotransplantation of cellular co-culture into the brain of 
the zebrafish embryo, it paves the way towards a more 
complex mode of brain tumor research in this animal 
model, which is established as the only one in Slovenia.

Water eutrophication and subsequent blooming of 
cyanobacteria is a problem recognized in Europe and the 
rest of the world. The real dimensions of this problem are 
shown when toxic cyanobacteria blooms destroy potable 
water sources and endanger the environment, animals and 
human health. This is why it is important to monitor the 
emergence of toxic cyanobacteria that may flourish and 
overcome other species by excessive growth. In 2016 we 
successfully finished the EU LIFE+ project, conclusions 
concerning the optimization of these actions were 
presented at the last meeting. In collaboration with ARHEL 
in the scope of the "LIFE Stop Cyanobloom" project we have 
developed two robotized vessels, used in two surface water 
bodies in Slovenia (Lake Bled and Koseze Pond in 
Ljubljana). Their purpose is to monitor cyanobacteria and
bacterial-plankton and prevent the occurrence of blooms 
with electrochemical oxidation (Patent no. 23987 (A), 2013-
08-3). The results gained by using our fluorimetric sensor 
system have shown a high correlation with data gained by 
employing traditional methods. Our method has several 
advantages, such as low operation cost, high spatial and 
temporal resolution and transmitting information on 
changes in plankton populations in real time.

Surface water monitoring has been carried out for a few 
decades as a service to the Ministry of Environment and 
Spatial Planning in Slovenia. Basic research on water 
bodies represented the basis for the development of 
biosensor technologies. In the field of biological monitoring 
of surface waters we have successfully concluded water 
monitoring for different partners from the public and private 
sectors (Agency of Environment, Water Institute, Cinkarna 
Celje company). 

Prof. dr. Metka Filipič je prejela Zoisovo priznanje na 
področju raziskav okolijskih onesnažil in njihovih škodljivih 
vplivov na okolje in zdravje ljudi.

Urad Republike Slovenije za kemikalije Ministrstva za 
zdravje je julija 2016 Oddelku za Gensko toksikologijo in 
biologijo raka podelil potrdilo o skladnosti za izvajanje študij 
mutagenosti v skladu z OECD načeli Dobre Laboratorijske 
Prakse (DLP).

Prof. Metka Filipič was awarded the Zois recognition award 
in the field of “environmental pollutants and their 
devastating effects on the health of environment and 
people”. 

The Ministry of Health, Chemical Office of the Republic of 
Slovenia, granted the Department of Genetic Toxicology 
and Cancer Biology a certificate for conducting 
mutagenicity studies in accordance with the OECD 
Principles of Good Laboratory Practices (GLP) in July 2016. 

NAGRADE IN AKREDITACIJE AWARDS AND ACCREDITATIONS
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Od splovitve v letu 2008 je Oceanografska boja “VIDA” (IC 
MBP) s podatki, ki jih zagotavlja, osrednja ploščad 
informacijskega sistema o stanju morja v Tržaškem zalivu. 
V letu 2016 smo opremo nadgradili z avtonomnim 
instrumentom za meritve hranilnih snovi, ki so raztopljene 
v morski vodi. Postavitev instrumenta je potekala v okviru 
evropskega projekta: “Sensing toxicants in Marine waters 
using biosensors  make Sense– SMS”. Zajemanje vzorcev 
vode in predpriprava vzorcev za meritve sta plod lastnega 
znanja in izkušenj sodelavcev IC MBP, postavitev 
merilnega instrumenta je bila opravljena v sodelovanju z 
italijanskim podjetjem SYSTEA iz Rima.

IP NIB je tudi v letu 2016 zagotavljal sodelovanje med 
raziskovalci različnih raziskovalnih programov, projektov 
in institucij, kakor tudi povezovanje raziskovalcev z 
uporabniki raziskav iz vrst drugih proračunskih 
uporabnikov in industrije ter stik s pedagoškim procesom. 
IP NIB je tudi v letu 2016 pomenil osnovo za sodelovanje v 
evropskih in drugih mednarodnih projektih. Z moderno in 
dobro vzdrževano (v skladu z ISO 17025) raziskovalno 
opremo IP NIB so se izvajali tudi projekti, katerih naročniki 
so bili podjetja, ki pričakujejo dokazila o kontroli kvalitete za 
izvajanje uslug. Oprema IP NIB pa je služila tudi za podporo 
tehnološkemu razvoju ter za razvoj metod in za izvajanje 
specializiranih analiz.

Since being launched in 2008, the “VIDA” buoy (IC MBS) has 
provided a massive amount of data and became the central 
platform of the information system concerning marine 
environment in the Gulf of Trieste. In 2016, the equipment 
was upgraded by an autonomous instrument that 
measures nutrients dissolved in seawater. The instrument 
was set up in the scope of the European project “Sensing 
toxicants in Marine waters using biosensors makes Sense 
– SMS”. The process of capturing water samples and pre-
processing them for measurements is based on knowledge 
and experience of our co-workers at IC MBP, while the 
setting up of the measuring instrument was performed in 
collaboration with SYSTEA, an Italian company from Rome.

The equipment at IC NIB supports research activities, 
bodies of ministries, enterprises and educational activities. 
IC NIB ensures collaboration between researchers active in 
different research programmes, projects and institutions. It 
facilitates connections between researchers and the users 
of research results that include other budget users and 
various industries; it also facilitates the association of 
research activities and educational processes. IC NIB 
possesses state-of-the art and well maintained research 
equipment (in accordance with the ISO/IEC 17025 system) 
which is an essential prerequisite for competitive research 
performance in life sciences and applicative projects in 
collaboration with enterprises.


















