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Introduction
This study investigates if ginger affects hair growth.

Conclusions
- Ginger does inhibit hair growth.
- Ginger inhibits hair growth, likely by a mitochondria mediated apoptosis (cell death).
- Ginger inhibits hair growth by inhibiting dermal papillary cells that regulate hair growth.

Amendments

The fair follicle is a pocket that extends lengthwise upward to create a "cave"
where the hair shaft is created by matrix cells (also known as epithelial
germination cells) started at the hair bulb. These cells proliferate (multiply) and
differentiate (turn into) into keratin producing cells (keratinocytes), which create
keratin protein into hair fibers, creating the hair shaft, while also integrating into the
hair shaft and killing themselves, creating keratinized cells. This whole process is
controlled by dermal papillary cells (DPCs) that send signals to the matrix cells to
divide/multiply/proliferate and differentiate to migrate upward from the hair bulb
and into the hair shaft to be keratinized cells.
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Figure 1
This data shows dermal papillary cells (see introduction for details) that control the growth of the hair
follicle being plated onto dishes and [1A] ginger is being added to the plate in increasing
concentrations to determine cell growth/multiplying, while [1B] is a determination of apoptosis (cell
death), with more black dots (representative of cells) located higher up being an indication of more
cell death (apoptosis).

Primary Results
- There is a decrease in dermal papillary cell (DPC) growth with the addition of ginger.
- There is an increase in DPC death with the addition of ginger.

Take Away: In isolated cells, ginger inhibits the growth of hair growth regulating cells.

Figure 2
[2A] This data here is showing the amount of Bax (pro-apoptosis/cell death) protein and BCL-2 (antiapoptosis/cell death) protein levels (darker the smudge, the more there is) in the absence of presence
of ginger in PDCs (papillary dermal cells). [2B] This is the graph version quantifying what is seen in 2A.

Primary Results
- Bax increases with ginger addition.
- BCL decreases with ginger addition.

Take Away: This data indicates there is an increase in pro-apoptosis (cell death) signaling and a
reduction in anti-apoptosis signaling.
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Figure 3 & Table 1
Here, the researchers are showing images of isolated hair shafts (the hair itself) surrounded by their hair
follicle (the hair environment) with increasing concentrations of ginger exposed. Table 1 is a quantification
of growth of figure 3.

Primary Results
- Ginger addition trends toward a significant hair inhibitory effect with 10ug/mL concentration of ginger.
- Ginger addition at double the concentration (20ug/mL) leads to a clear hair growth inhibition.

Take Away: This shows that ginger inhibits hair growth when the shaft and the entire follicle are
present.
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Figure 4
These images are mice that have had their backs shaved the same way and ginger is added to one of the
mice's back skin (left mouse) and the other is exposed to a negative control (right mouse).

Primary Results
- Mouse hair growth is greater in the right mouse, especially evident in panel D.

Take Away: This shows a "live system" that ginger inhibits hair growth.
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