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Biomaterials. Crossing kingdoms: Using decellularized plants as 
perfusable tissue engineering scaffolds.
Gershlak i sar., 2017

https://www.ncbi.nlm.nih.gov/pubmed/28222326


Figure 1. Comparison of animal and plant vascular
network pattern branching and structuresA rat
heart was decellularized, as previously described [6],
and was perfused with a Ponceau Red stain to
visualize the vasculature. A Buddleja davidii leaf was
perfused with fluorescein-labeled PEGDA to
visualize the leaf vasculature.

Figure 2. Time lapse of spinach leaf 
decellularization(A) Leaf is dark green and 
opaque prior to decellularization at Day 0. (B) At 
Day 1, the leaf loses some of its dark coloring 
and begins to appear translucent. (C) By Day 5, 
the leaf is completely translucent while 
maintaining a light green hue. (D) After being 
treated and sterilized with sodium chlorite, the 
leaf loses the remainder of its coloring and 
becomes completely decellularized on Day 7.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5388455/#R6


Figure 3. Characterization of plant scaffolds before and after decellularizationSpinach leaf (A) before and (B)
after decellularization; (C) Native and (D) decellularized leaf stained with Safranin and Fast Green. Safranin-O
(red) stains for chromosomes and nuclei. Fast Green (bluish-green) stains for cytoplasm and cellulosic cell walls.
The blue dark spheres are indicative of chloroplasts, which are highly abundant in leaves. Scale bars: 250 μm and
50 μm (insert). Scanning Electron Microscope image of surface topography for both (E) native and (F)
decellularized spinach leaves with inserts showing higher magnification. Scale bars: 100 μm. (G) DNA content
was quantified through a CyQuant assay (p=0.00002; n=4). (H) Total protein before and after leaf
decellularization was quantified by Bradford assay (p=0.0000007; n=3). (I) Decellularization process was applied
to other plant types and structures.



Figure 4. Spinach leaf vascular scaffolds retain patency and perfusion capabilities after decellularization
Decellularized leaf (A) before and (B) after perfusion of Ponceau Red. Fluorescent microspheres of various diameters
(1, 10, 50, and 100 μm) and blank fluid were perfused through a decellularized leaf. Statistical differences were found
between the percentage collected between both 1 and 10 μm and the collection of 100 μm and blank fluid. (*
indicates p<0.05, # indicated p<0.01). (C) Video frames capturing microsphere location within a leaf vein over time,
with the arrow tracking an individual microsphere. (D) Microspheres that traversed vascular walls were collected and
their fluorescence quantified (n=3). (E, F) Fluorescence images of leaf vasculature perfused with beads. Images show
50 and 100 μm spheres retained within the vasculature. Scale Bars: 100 μm (E), 500 μm (F).



Figure 5. Human cells can be used to recellularize the decellularized spinach leavesThe image of the leaf in the upper left
corner of the image gives the relative position from which images A and B are derived. (A) Dil-Ac-LDL-labeled human umbilical
vein endothelial cells (HUVECs) were seeded within a vein of a decellularized spinach leaf by perfusion. Scale bar: 250 μm. (B)
Human mesenchymal stem cells (hMSCs) were labeled with quantum dots and seeded onto the surface of a decellularized
spinach leaf. Scale bars: 250 μm for main image, and 50 μm for insert.



Figure 6. Human pluripotent stem cell-derived cardiomyocytes (hPS-CMs) adhere and function on the surface of a leaf 
scaffold for 21 days(A) hPS-CMs adhere and form cell clusters. Scale bar: 50 μm. (B) Contractile strain of hPS-CMs was 
quantified through subpixel level displacement of the cell clusters. Contraction was graphed over the time of recorded videos
and, on Day 10, the cluster was found to contract at nearly 1% strain. (C) Contractile strain can be visualized through a 
heatmap. (D) Contractile strain was measured over 21 days for a cluster of cells. Contractile strain was compared to a control 
of hPS-CMs cultured on tissue culture plastic (TCPS). Strains calculated on days 7 and 17 were found to be statistically greater 
on cells seeded on the TCPS as opposed to cells seeded on the leaf scaffolds (* indicates p<0.05). There were no statistical 
differences calculated in any of the other time points. (E) Day 21 strain values showing the lowered contractile strain 
magnitude. (F) hPS-CMs were modified with a GCaMP3 reporter [30], providing a fluorescent signal corresponding to the 
intracellular flux of calcium ions. (G, H) The relative change of fluorescent signal was visualized and compared relative to the 
leaf surface on Day 21.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5388455/#R30


A kada su počeli?



https://www.wiley.com/network/researchers/writing-and-
conducting-research/finding-time-to-publish-as-a-medical-
student-6-tips-for-success

https://www.wiley.com/network/researchers/writing-and-conducting-research/finding-time-to-publish-as-a-medical-student-6-tips-for-success


https://www.vettimes.co.uk/news/first-winners-of-veterinary-
evidence-student-awards-announced/

https://www.vettimes.co.uk/news/first-winners-of-veterinary-evidence-student-awards-announced/


https://www.vmdtoday.com/news/meet-the-
2018-veterinary-student-innovation-award-
winners

https://www.vmdtoday.com/news/meet-the-2018-veterinary-student-innovation-award-winners






Dobro se zabavljajte!


