
This study investigates if collagen production is decreased with age, and if so, what 
causes this decrease in collagen.

Amendments

MMPs are enzymes that degrade proteins (like collagen).

The sun radiation increases the expression/formation of these 
enzymes (MMPs)

In aged skin, this MMP expression is further increased by sun radiation.

Not only is the increased degradation of skin collagen deleterious to skin, but 
the speed at which it is replaced/synthesized could also play a role.

Conclusion

Collagen synthesis is lower in aged skin due to lower amounts of fibroblasts (collagen synthesizing cells) and their diminished ability 
to synthesize collagen. 

Collagen fibers in elderly skin become fragmented and less linear. 

Fibroblast size decreases with age, with most of the size decreases occurring by decreases in cytosol diminishment. 

The proposed mechanism for aging skin, beyond lower innate collagen synthesis, is decreased fibroblast ability to attach the 
extracellular matrix and be mechanically stimulated to produce more collagen, and instead, increases proteinase production and 
secretion. 
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1 Young (18-29 years) were compared against an Old (80+ years) group 
by taking skin biopsies 

1.
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2 This first piece of data shows the average amount of procollagen measured 
from biopsies taken from the young group and the old group (6 biopsies for 
each group). This is a sensitive measure of newly synthesized collagen, 
because it has not been cleaved to its mature/final form (eliminating the 
"pro" from the name). 

Take Away: Collagen production is decreased in the elderly individuals 
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In the second piece of data, the researchers are showing two things after 
plating (putting cells on a cell culture plate) the cells from another skin 
biopsy of both groups (young vs old): A) The number of fibroblasts 
(collagen synthesizing cells) in the skin, and B) The amount of collagen 
produced by these cells. 

Take Away: The researchers controlled for the number of cells plated 
initially and removed any collagen from the media (liquid feeding the cells) 
and let the cells alone for a set amount of time, indicating higher 
proliferation of fibroblasts (cell division) with the younger skin vs older skin 
(A). They also found that the amount of collagen synthesized was higher in 
the younger cells by measuring the initially collagen free media for collagen 
(whatever is present has been synthesized) (B). 

3.
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4 The researchers have taken simple images of the biopsied skin samples 
taken from the participants (young and old) and stained them so that the 
darker stain shows the fibroblasts and the lighter pink stain shows the 
extracellular matrix (in the large images), which is to what the cells 
anchor/attach themselves and is also partly made up of collagen fibers. In the 
smaller images, the darker stain is still the cells and the lighter blue stain 
around the dark stain are the collagen fibers, zoomed in.

Take Away: While it is more subjective than objective, this shows that 
younger skin has elongated cells tracking along long, wide collagen fibers 
while the older skin has smaller, roundish cells not tracking with elongated 
collagen fibers as the collagen is fragmented and separated by open space. 

4.
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5 The researchers are staining for the cells and using microscope images -
specifically for the nucleus of the cell (where DNA/genes are kept) and the 
cytosol (where all the other organelles of the cell are located - and, where 
collagen is synthesized/created). The arrows are pointing to cells and the 
dark color is the nucleus and the lighter color is the cytosol. 

Take Away: The cells are markedly smaller (quantified as bar graphs) for the 
elderly skin sample and, although not directly quantified, the cytosol is 
diminished in size (can only see nucleus) in these cells. 

5.

In Figure 5, the researchers have taken images of single fibroblasts 
(computer generated purple colorization) and their surrounding extracellular 
matrix to visualize how much collagen is present and how much contact the 
cell has with the collagen. 

Take Away: The older skin has smaller cells (confirming the previous data), 
but also has less collagen around it, leading to less cell to collagen 
interaction (quantified as bar graph). 

6.
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In Figure 6, the researchers are again looking at individual cells (or, at most, 
a few cells) by adding fluorescent antibodies/tags to particular components of 
the cell - blue for the nucleus (DNA), red for actin (a protein in the cytosol), 
and green for vinculin (a cell to extracellular anchoring protein). This allows 
for a more accurate investigation of 1. How much of each is present, and 2. 
Where each is present. 

Take Away: The younger cells show more vinculin (cell to extracellular 
matrix adhesion) and more of it spread out, indicating that the larger cells 
allow for more spread extracellular connections. 

7.

The researchers propose this mechanism to explain the differences between 
the young and old skin. They believe that collagen synthesis decreases with 
age, because collagen fibers are disorganized, leading to less mechanical 
tension as the fibroblasts are not able to attach as much of the collagen, 
leading to less synthesis and their rounding (they are at least partly 
dependent on the long collagen fibers to create their/fibroblast elongated 
state). 

8.
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