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Cellular senescence is an integrate part of aging, being one of the main promoters of age-related diseases. 

Senescence is responsible for encouraging dysfunction, atrophy and chronic inflammation that wear down any 

tissue with age. However, it exhibits essential benefits, such as suppressing tumor development, which make it 

more difficult to develop strategies to tackle senescence. When allied with the Papillary-to-Reticular Transition 

hypothesis, both these cellular events describe the human dermal fibroblast process of aging in skin. 

A plant extract, named 1201, was evaluated in challenging fibroblast senescence, by several approaches. 

Also, more justification for the papillary-to-reticular transition hypothesis was searched. 

1201 is the first reported concoction that can go against senescence in three different ways. Firstly, 1201 was 

shown to delay senescence by interfering in the papillary-to-reticular transition. Secondly, it was proven to cripple 

the secretory phenotype of senescent fibroblasts. Finally, abilities in selectively eliminating senescent cells were 

verified. Together, 1201 demonstrated considerable potential in being an all-round force against senescence in 

skin. 

 

Introduction 

Aging is an immensely conserved mechanism of 

time-dependent deterioration, decreasing an 

organism’s ability with dealing with any kind of stress. 

Dysfunctional and intrinsic changes to each species 

diminish its chances of survival, ultimately leading to 

death. 

One of the main manifestations of aging is the 

hallmark termed cellular senescence1. It consists of 

an alternative cell fate to apoptosis and causes cells 

to suffer from an irreversible growth arrest2. This 

mechanism is hypothesized to be in place as a 

response to cancer-related threats, suppressing any 

possible neoplastic transformation that would 

endanger its organism. Thus, senescence avoids the 

appearance of hyperproliferative cells, preventing 

tumor formation3. Therefore, senescence’s original 

purpose appears to not contribute to aging, since it 

displays an effort in eluding aging through cancer 

evasion. However, consequences of senescent cell 

formation will be the cause of adverse aging-

promoting effects. This duality, present in 

senescence, justifies its place as a representative of 

the antagonistic pleiotropy concept4. 

Formation of senescent cells is coupled with 

other modifications besides irreversible growth 

arrest. One of these grants senescent cells a 

considerable ability in influencing their surroundings, 

called the senescence associated secretory 

phenotype (SASP)5. Resulting from a modified gene 

expression, the SASP causes senescence to 

transition from being an exclusively self-centered 

transformation into also affecting adjacent cells. Its 

components include significant signaling and tissue 

altering factors, such as growth factors, cytokines 

and matrix metalloproteinases. 

The connection between senescence and aging 

had been early on suspected. Both concepts convey 

ideas of time-dependent deterioration and atrophy. 

Senescent cells have been shown to accumulate 

with advancing age in several tissues6,7. As the ratio 

between senescent and healthy cells increases, an 

enhanced dysfunctional pressure is felt by the 

affected tissue. Besides cumulative loss of function, 

the SASP’s accumulation alters the neighboring 

environment as a result of ECM degeneration and 

aberrant tissue formation. Fibrosis, a condition 

aggravated with advanced age, appears to logically 

benefit or derive from the SASP’s existence, due to 



being a consequence of uncontrolled tissue 

modification8. Another adverse SASP effect, related 

with aging, is due to its secretion of considerable 

signaling factors. Excessive immune stimulation 

leads to chronic inflammation, a source of multiple 

age-related diseases9. An overall implication of 

senescence in the aging process was proven using 

a transgenic mouse model. After allowing mice to 

naturally age, gaining their intrinsic aged phenotype, 

cells positive for senescence markers were 

eliminated throughout the whole body. Significant 

improvements were noticeable over all kinds of 

tissues and organs10. Both lifespan and healthspan 

profited from clearance of this kind of cells. 

Senescence seems to play a major role in the aging 

process. 

Based on its important status in the aging field, 

strategies to tackle senescence possess 

considerable importance. Different approaches are 

possible when trying to interfere with senescence. 

Disabling or inhibiting the senescent pathways as an 

attempt of avoiding formation of senescent cells 

appears tempting. However, such a strategy might 

have considerable side-effects. While eluding the 

appearance of senescent cells, a cancer 

suppressing attribute is lost. This would aggravate 

cellular vulnerability towards cancer development. 

Therefore, some caution should be taken when 

generating approaches to challenge senescence. 

When considering its antagonistic pleiotropy, it 

becomes clear that for the benefit of the organism, 

strikes against senescent cells should be 

accomplished after their formation. In this way, two 

main concepts arise to fulfill these requisites. On one 

hand, an attenuation of the established senescent 

phenotype, with special emphasis to the SASP, can 

reduce its influence on the surrounding tissue and 

limit its action. On the other, as senescent cells lose 

their previous purpose, their selective elimination 

should only provide advantages, since they have 

apparently outlived their usefulness. 

Novel therapies involving senescence present 

considerable potential and might be a concrete and 

substantial solution to the apparently unavoidable 

aging process11. 

Senescence has a global influence in each 

organism, as any kind of cell is prone to become 

senescent. Nevertheless, each tissue possesses 

specific consequences that follow senescent cell 

formation. SASP factors differ depending on the type 

of cell that enters its senescent state9. 

Skin is an important organ due to its protective 

role, shielding the rest of the body from external 

harm. As a consequence of its shielding purpose, the 

skin is exposed to heightened stressors, such as UV 

exposure, that can trigger accelerated skin aging. 

More than 15% of skin fibroblasts were shown to be 

senescent in old primates, showing its vulnerability 

towards life-long stress12. 

Skin structure consists of two main layers, 

populated by their respective and distinctive cell 

types. The outermost part of the skin, the epidermis, 

is characterized by a stratified hierarchy of layers. 

Keratinocytes are housed in this part of the skin and 

their differentiation process defines the boundaries 

of each epidermal layer. Under the epidermis lies the 

larger dermis, composed of two compartments. The 

layer closest to the epidermis is called the papillary 

dermis and is populated by its own distinctive 

papillary fibroblasts. The lower part of the dermis, the 

reticular dermis, also houses its particular type of 

cell, termed reticular fibroblast13. Although both kinds 

of cells are fibroblasts, they differ significantly 

between each other. Papillary fibroblasts are 

spindle-shaped, are less contact inhibited and can 

support correct keratinocyte differentiation. In 

contrast, reticular fibroblasts are more flattened and 

cannot sustain the formation of skin equivalents14,15. 

With age, this intricate and organized structure 

from which the skin is composed from loses its 

configuration. The epidermis and dermis are 

normally separated by a wavy-like structure, termed 

rete ridges. With time, this characteristic 

morphological trait is flattened reducing the area of 

contact between both compartments16. Another 

significant age-related difference corresponds to a 

change in the balance between both dermal layers. 

The papillary dermis is observed to shrink with time, 

coupled with a disappearance of their papillary 

fibroblasts17. A hypothesis to describe this age-



related transformation was defined, called the 

papillary-to-reticular transition (PRT). It describes the 

existence of a differentiation process from papillary 

fibroblasts to reticular fibroblasts, thus explaining the 

reason behind the vanishing of the papillary 

dermis17. 

 

Materials and Methods 

 

Cell Lines 

Human dermal fibroblasts (HDF) were selected 

from a 58 year old donor (Donor 1) and a 65 year old 

(Donor 2). Generally cultured in DMEM/HAM’s F-12 

(Biochrom) with 4 mM L-Glutamine (Sigma) and 10% 

fetal bovine serum (Sigma). A HaCaT cell line was 

used as a stable source of keratinocytes. They were 

maintained in culture with routine fibroblast media. 

Occasionally, HaCaT cells were cultured in KBM 

(Lonza) supplemented only with insulin (Lonza) and 

hydrocortisone (Lonza). 

 

Stress-Induced Premature Senescence (SIPS) 

Treatment 

Cell media was supplemented with 100-60 μM of 

H2O2 during 1 hour at 37ᴼC with 7% CO2. H2O2 

containing media was removed and fresh media was 

added. This process was performed nine times in the 

course of two weeks. 

 

Plant Extract Treatment 

A plant extract, called 1201, was used as an 

active in several experiments. Several treatment 

regimes were implemented based on the experiment 

performed. 1201 was added in the form of a 

supplement, with concentrations ranging from 

0.006% to 0.1%. Duration of each treatment varied 

from 48 hours to 39 days. 

 

Proliferation Assay 

Cells were seeded in 6-well plates with a cell 

density of 40 000 cells/well. At a chosen time-point 

cells were washed with Phosphate Buffer Saline 

(PBS) (Biochrom), harvested with trypsin (Gibco) 

and counted. With several time-points counted, a 

growth curve was created. 

 

Chemotaxis Assay 

Migration of peripheral blood mononuclear cells 

(PBMCs) in a 3D matrix located in a central channel 

of a chemotaxis slide (Ibidi) was followed when 

stimulated by an attracting stimulus. The chemical 

gradient was achieved with two reservoirs on either 

side of the central channel. PBMCs were isolated 

from a healthy donor. Blood was diluted with PBS 

and slowly inserted over Biocoll (Biochrom). The 

solution was centrifuged at 400g for 40 minutes at 

room temperature. The density gradient originated 3 

different phases. A ring of PBMCs was located 

between the top plasma phase and the intermediate 

Biocoll phase. The ring was aspirated and mixed with 

erythrocyte lysis buffer. The cells were then 

centrifuged, washed with PBS and centrifuged again. 

PBMCs were resuspended in RPMI 1640 media 

(Biochrom) before being introduced into the 3D gel 

matrix. The gel solution was prepared using L-

Glutamine, 10x MEM (Sigma), bicarbonate sodium 

(Sigma), RPMI 1640, nuclease free water (NFW) and 

collagen G (Biodine). The cell suspension had a final 

concentration of 3x106/ml when added to the gel 

solution. The gel was inserted into the central 

chamber and let to solidify 1 hour at 37ᴼC with 7% 

CO2. The reservoirs were afterwards filled with the 

respective conditioned media. The chamber was 

observed under the microscope during 12 hours, 

with photos taken every 2 and a half minutes. Results 

were analyzed using the software ImageJ (National 

Institutes of Health). 30 migration paths from 

different cells were blindly tracked using the plugin 

Manual Tracking. Another plugin, Chemotaxis Tool 

(Ibidi), was used to visualize the tracked cells 

migration profile. 

 

RNA Quantification 

Cells were lysed using TRIzol reagent (Sigma). 

Samples were exposed to chloroform (Sigma), 

vortexed and centrifuged to separate phases. 

Aqueous phase was transferred to a new tube and 

isopropanol (VWR Chemicals Prolabo) was added to 

precipitate the RNA. After another centrifugation 

step, the supernatant was discarded and the RNA 



pellet was washed with ethanol (Merck). After 

centrifuging and removing the supernatant, the 

pellets were left to dry. Dried RNA was resuspended 

in NFW and heated at 57ᴼC to help dissolve it. cDNA 

synthesis from RNA samples was performed using a 

High Capacity cDNA Reverse Transcriptase Kit 

(Applied Biosystems). qPCR was used to quantify 

newly synthesized cDNA, using the standard curve 

method. 5x HOT FIREPol™ EvaGreen™ qPCR Mix 

Plus (ROX) (Solis Biodyne) was utilized to perform 

each qPCR reaction. All samples were normalized 

by their GAPDH expression. ATM 5’ – AGAGCA 

GCATAAAGCCCAGT and 3’ – TCTCAGTGGTCTC 

AGTGTGGA; GAPDH 5’ – CGACCACTTTGTCAA 

GCTCA and 3’- TGTGAGGAGGGGAGATTCAG; 

PDPN 5’ - GCATCGAGGATCTGCCAACT and 3’ – 

CCCTTCAGCTCTTTAGGGCG; NTN1 5’ – TGCC 

ATTACTGCAAGGAGGG and 3’ – TTGCAGGTG 

ATACCCGTCAC; PPP1R14A 5’ – GTGGAGAAGT 

GGATCGACGG and 3’ – CCCTGGATTTTCCGGC 

TTCT. 

 

Statistical Analysis 

An unpaired two tailed t test was the hypothesis 

test used to calculate the p-value for determination 

of the significance of comparisons. 

 

Results 

With the objective of uncovering compounds that 

could benefit skin and retard its aging, an initial 

screening of several actives was performed. 1201 

was a plant extract, which was previously found to 

outperform the remaining actives in inducing positive 

changes in fibroblasts, without having toxic 

consequences (data not shown). 

A considerable effect was observed concerning 

the healthspan of the cells. Instead of showing a 

gradual decline to senescence, 1201 maintained 

papillary-like behavior causing, at a later stage, a 

rapid drop to the senescent state. As a result, 1201 

became an interesting target to investigate.  

Following its suspected role in the PRT, 

fibroblasts were firstly subjected to different 1201 

treatments to determine its connection with the PRT. 

1201 Intervenes in the Papillary-to-Reticular 

Transition 

 

Fibroblasts were followed throughout 3-5 

passages, to assess if 1201 could reverse, halt or 

delay differentiation from papillary to reticular 

fibroblasts. Plant extract treatment was coupled to 

each completed cell passage, simply by using 

standard fibroblast media supplemented with 

0.006% 1201 in half of the fibroblast population. 

 

Fig. 1 – 1201’s morphological effect over the course of five 

cell passages. Treated (bottom) and non-treated fibroblasts 

(top) from donor 2 are shown paired from 2 different time-

points. Cells from the 1st passage (left) and 5th passage 

(right) display the cumulative influence of 1201. Scale bar = 

100 μm. 

 

Substantial morphological changes were 

observed after 1201 treatment. Both donors 

experienced the same effects. Fibroblasts retained 

or gained a spindle-like shape (Fig. 1). They became 

more elongated whereas their width decreased. This 

description matches a papillary-type phenotype. 

Non-treated cells maintained or aggravated their 

more rounded and flattened shape, displaying a 

more reticular morphology. 

Proliferation of treated and non-treated was 

monitored over the course of several days. A 

replicative young fibroblast population was also 

included for comparison.  



 

 

Fig. 2 – Growth curves resulting from proliferation assays. 

1201 treated (black dashed) and non-treated (black) 

fibroblasts from donor 1 at PD 38.5, except replicative 

young at PD 10 (light gray). Significance is relative to 

differences between the 1201 treated and the non-treated 

cells. Data shown as mean ± standard deviation. *p < 0.05. 

 

The assay was performed with fibroblasts from 

donor 1 after the 5th passage at population doubling 

(PD) 38.5 (Fig. 2). Treated cells showed an initial 

lack of proliferation potential and trailed the other two 

populations at day 3. However, measures performed 

at day 7 and 10 demonstrated a significant higher cell 

number of 1201 treated cells when compared to the 

non-treated. Nevertheless, the replicative young 

fibroblasts had the best performance between the 

three, showing the highest confluent cell density and 

proliferation rate. 

Papillary and reticular marker levels were 

investigated to track gene expression changes due 

to 1201. RNA was isolated, transcribed and used for 

qPCR analysis. Netrin-1 (NTN1) and podoplanin 

(PDPN) were chosen as papillary markers, while 

protein phosphatase 1 regulatory subunit 14A 

(PPP1R14A) and alpha-2-macroglobulin (A2M) were 

used as reticular markers18. 

Treated cells displayed a substantially different 

marker profile, in comparison to the non-treated (Fig. 

3). Fibroblasts exposed to 1201 showed a 

significantly higher expression of papillary markers, 

while having a lower expression of reticular. Overall, 

a consensus of markers infers that treated cells were 

more papillary and less reticular than their non-

treated counterparts.  

 

Fig. 3 – PRT marker expression levels. Papillary markers   

(     ) and reticular markers (    ) were quantified for cells 

from donor 1 at PD 36. For each marker, the 1201 treated 

sample was normalized by its respective non-treated, 

represented by a dashed line. Data shown as mean ± 

standard deviation. n.s. p > 0.05; *p < 0.05; **p < 0.01; ***p 

< 0.001.  

 

1201 Disrupts Cellular Senescence Through 

SASP Mitigation 

 

After defining 1201’s ability in intervening with the 

balance between papillary and reticular fibroblasts, 

its relationship with cellular senescence, the end-

point of the PRT, was assessed. The possibility of 

1201 being able to attenuate the senescent 

phenotype was the first approach chosen to follow. 

Effect of 1201 on the SASP of premature 

senescent human dermal fibroblasts was 

investigated. Fibroblasts were subjected to the two 

week SIPS treatment, to originate stable premature 

senescent cells. A four day treatment with 0.01% 

1201 of half of the senescent population followed. 

Fresh supplemented KBM was added to the treated 

and non-treated fibroblasts and 24 hours was given 

for cells to express their SASP and give rise to 

conditioned media due to secreted factors. At the 

same time, 20 000 HaCaT cells were seeded into 

each desired well of the 6-well plate. These were 

grown in KBM for 2 days before adding conditioned 

media to deprive cells of growth factors. The next 



day, conditioned media from fibroblasts was 

harnessed and transferred to the HaCaT wells. 

Unconditioned KBM was also added onto HaCaT 

cells as a negative control. Enough conditioned 

media was produced to be able to perform a media 

change at the half time-point of HaCaT culture. 

HaCaT cells were cultured with conditioned media 

for a time period that ranged from 6 to 8 days. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 – (A) HaCaT cell number determination after 8 

culture using conditioned media from donor 1 at PD 24. (B) 

Representative images of the same HaCaT culture at P40 

during day 0 and of HaCaT cultured with both conditioned 

media prepared from non-treated and 1201 treated 

senescent cells during day 8. (SIPS CM) – Conditioned 

media from non-treated senescent cells. (SIPS+1201 CM) 

– Conditioned media from 1201 treated senescent cells. 

Data shown as mean ± standard deviation. *p < 0.05. Scale 

bar = 100 μm. 

 

 

Conditioned media from donor 1 promoted 

HaCaT proliferation, when compared to the 

unconditioned HaCaT cells (Fig. 4A). Cell growth 

was significantly reduced with 1201 treatment of 

conditioning fibroblasts. Treatment resulted in 

decreasing cell growth approximately to the level of 

unconditioned HaCaT cells. Microscopic 

visualization verified cell count results, displaying a 

greater number of HaCaT cells in wells cultured with 

conditioned media derived from premature 

senescent fibroblasts (Fig. 4B). 

A chemotaxis assay was performed to discern 

1201’s action, specifically, towards cytokine release 

by premature senescent cells. Peripheral blood 

mononuclear cells were tracked in response to a 

cytokine gradient formed from two different and 

opposing fronts. 

 

Fig. 5 – Migration profile of three chemotaxis assays. 

(unCM) – Unconditioned Media (SIPS CM) – Conditioned 

media from non-treated senescent cells. (SIPS+1201 CM) 

– Conditioned media from 1201 treated senescent cells. 

Black paths correspond to cells whose migration ended in 

the top half of the graph, while grey paths display cells 

whose tracking finished in the lower half of the graph. 

 

 

Conditioned media was produced from 

premature senescent fibroblasts from donor 1 at PD 

23.5. Using unconditioned media on both sides of the 

channel, an even distribution of all tracked cell paths 

A 



was observed. The calculated center of mass was 

localized near the origin of the axes (-31 μm, -7 μm). 

When non-treated conditioned media from 

senescent cells was used on one front, a significant 

migration response was observed. Most PBMCs 

ended their migration closer to the reservoir with the 

conditioned media, polarizing the distribution 

upwards. Thus, the corresponding center of mass 

was shifted (43 μm, 168 μm). 1201 treatment 

appeared to invert the migration profile closer 

towards what was witnessed in the double 

unconditioned media assay (Fig. 5). A more 

compacted and evenly distributed migration was the 

result of 1201 treatment. 

 

 

1201 Demonstrates Signs of Senescence 

Eliminating Properties 

 

The most promising approach in tackling 

senescence is eliminating senescent cells after their 

formation. A previously mentioned mouse model, 

capable of removing its p16-positive cells, showed 

the numerous improvements covering the whole 

body when their elimination was triggered. A whole 

group of drugs, termed senolytics, which try to 

achieve the SESC, holds much promise and is 

expanding. With all the previous results pointing to 

its interference with senescence, 1201 was therefore 

assayed for its possible SESC abilities. 

Human dermal fibroblasts were seeded into T-25 

flasks with an initial cell density of 3500 cells/cm2. 

After 24 hours, half of the fibroblasts were subjected 

to a two week SIPS treatment, to generate a pure 

population of senescent cells. Meanwhile the 

remaining cells were allowed to reach quiescence, 

through the two weeks, with corresponding media 

changes. With the SIPS treatment finished, a second 

stage of handling began, with 1201 treatment. Both 

senescent and quiescent populations were split into 

two different subpopulations. One half’s media was 

supplemented with 0.01% 1201, while the remaining 

half served as a negative control during 39 days. At 

the end, four distinct populations of fibroblasts 

existed, 1201 treated and non-treated senescent and 

quiescent cells.  

With the second phase completed, all fibroblasts 

were harvested and respectively counted, so as to 

determine their end-point cell density. A 

photographic monitoring of the treatment was done. 

The entire experiment totalized in 50 days of cell 

culture, each population was represented by three 

biological replicates and was performed with two 

different fibroblast donors.  

Premature senescent fibroblasts from donor 1 

that were treated with 1201 showed a significant 

decrease in cell density, compared to the non-

treated senescent control (Fig. 6). The quiescent 

population showed no significant reaction to the 

long-term 1201 treatment, displaying a selective 

elimination behavior towards senescent cells. The 

efficacy of the SIPS treatment is observable, due to 

the discrepancy of cell densities between quiescent 

and senescent populations. 

 

Fig. 6 – Cell density levels of quiescent (Q0) and senescent 

(SIPS) cells from donor 1 with and without 1201 treatment. 

Data shown as mean ± standard deviation. n.s. p > 0.05; *p 

< 0.05. 

 

  

Discussion 

 

Delaying Cellular Senescence 

 

The papillary-to-reticular transition is 

hypothesized to be a fibroblast differentiation 



process associated with age, which ultimately ends 

in senescence. The possibility of being able to 

intervene on the PRT was assessed with 1201 

treatment. 

Photographic recording helped to detail the 

morphological changes observed. 1201’s effect was 

cumulative over the course of the treatment, 

reaching a peak at the end time-point. Furthermore, 

heightened contrast, a new characteristic, was 

observable in 1201 treated cells, inferring a gain in 

cell height and compactness. These new features 

are also distinctive of papillary fibroblasts, hardening 

1201’s papillary promoting role. Increased contrast, 

joined with previously mentioned morphological 

changes, such as elongation and loss of cell width, 

constituted the visual consequences of 1201 

treatment. 

Information about contact inhibition, cell density 

and growth rate can be obtained from proliferation 

assays. 

The 1201 treated growth curve by itself has 

interesting features. Before reaching the growth-

inhibited plateau in the end, treated cells tend, in a 

first stage, to trail non-treated with a lower 

proliferation rate. Afterwards, the slope drastically 

alters itself, causing treated cells to exceed non-

treated cell number levels. 

Initial logic would describe higher or lower 

cell confluency as being simply dependent on the 

geometric shape of the cells. Nevertheless, cells also 

possess a mechanism to sense the presence and 

direct contact of cells, which lead cells to start 

growing in another direction to avoid growth 

collisions, termed contact inhibition. Therefore the 

final plateau is reached through a combination of 

both contact inhibition and maximum cell density 

confluency. Since reticular cells have at the same 

time a higher cell area and increased contact 

inhibition, any papillary inducing improvement 

through 1201 treatment causes a different plateau to 

appear. This manifested in every donor, showing 

how 1201 has a deeper effect than merely changing 

the shape. 

Marker expression levels can dissipate any doubt 

over cell transformations. Two markers for each 

fibroblast cell state were chosen.  

1201 treated cells exhibited higher papillary 

marker and lower reticular marker levels. Having 

such consistency is a considerable result, since the 

four markers seem to be independent between each 

other. The assessment of marker levels corroborated 

previous assays in attributing 1201 a role in 

intervening in the PRT, specifically in promoting the 

papillary state. 

This multiple-assay experiment involving the 

papillary-to-reticular transition highlighted two main 

consequences of 1201 treatment. This plant extract 

can clearly manipulate the PRT, retarding its usual 

progression and retaining the existing papillary 

fibroblasts. 

 While, interfering with the balance between 

papillary and reticular fibroblasts, 1201 also has an 

influence over senescence. If the assembly line 

towards reticular fibroblasts is slowed down, the 

path to senescence will suffer the same effect as 

both are components of the same PRT pipeline. 

Nevertheless, with these results 1201 has been 

elevated to a stature of being able to delay cellular 

senescence. 

 

Mitigating Cellular Senescence 

 

A significant part of senescence and its age-

related consequences corresponds to the SASP. Its 

dangerous mixture of cytokines, chemokines and 

growth factors is responsible for multiple faces of age 

deterioration. 1201 influence over the SASP was 

tested with several different approaches. 

An initial experiment was planned which involved 

HaCaT proliferation surveillance due to levels of 

SASP-belonging growth factors. The concept 

revolved around conditioned media. Studying the 

effects of conditioned media, direct mechanistic 

involvement could be assessed and indirect effects, 

such as aggregations between 1201 and secreted 

factors could be discarded. HaCaT cells are 

characterized as being a pre-malignant human 

keratinocyte cell line. Thus, the SASP’s tumor-



promoting ability through growth factor secretion was 

simulated in vitro.  

Conditioned media derived from non-treated 

senescent cells from donor 1 stimulated HaCaT to 

grow more than unconditioned media, indicating a 

higher presence of secreted growth factors. A 

significant reduction in HaCaT growth stimulated by 

1201 treated conditioned media implies an 

interference in the SASP pathways by 1201. 

Unconditioned media was only partly supplemented, 

to avoid the presence of intrinsic growth factors. 

1201 has been proven, through this assay, to be 

responsible in attenuating growth factor production 

of the SASP. 

As conditioned media based experiments have 

numerous advantages, another was planned to 

assess 1201’s role relative to another group of SASP 

factors, cytokines. A chemotaxis assay was 

employed to ascertain immune cell migration 

modulated by conditioned media. 

The round performed with conditioned media 

from donor 1 supported the idea that 1201’s 

connection with the SASP wasn’t restricted to growth 

factors. Filling a reservoir with conditioned media 

from non-treated senescent cells caused PMBCs to 

significantly displace themselves towards that same 

reservoir. With migration stimulated, 1201’s effect 

was able to be witnessed. A recuperation of the even 

rounded distribution verified in the 

unconditioned/unconditioned channel, showed once 

more 1201’s apparent capacity to directly influence 

the SASP.  

When migration was present, 1201 caused a 

suppression of the attraction visible with non-treated 

conditioned media. 1201 manages to grasp the 

SASP to a certain extent and inhibit its activity 

causing an attenuation of a notorious component of 

cellular senescence. 

Several approaches were made to discern the 

relation between 1201 and the SASP. When non-

treated conditioned media triggered a response, 

1201 almost always mitigated its effect. Altogether, 

properties related with attenuating the SASP are 

suspected to be associated with 1201. If the SASP is 

inhibited and mechanistically disrupted to a certain 

degree due to 1201, it has a role in attenuating 

cellular senescence. 

 

Eliminating Cellular Senescence 

 

One last angle to have been explored, was the 

possibility of 1201 being able to selectively eliminate 

senescent cells. Many compounds have been 

reported of having this property. Considering 

senescence as a whole, this ability seems to be the 

most preferable and attractive of them all, since it 

preserves the tumor-suppressive mechanism, while 

removing all the adverse effects sprouting from 

senescence. 

The important aspect in this concept is selectivity. 

1201 was tested to determine if it could remove 

senescent cells, while being harmless to the 

remaining cells. With fibroblasts from donor 1, 1201 

was able to achieve that exact accomplishment. 

Fibroblasts over the 39 days of chronic treatment 

were seen to suffer conformational changes similar 

to what was observed for the PRT. Huge and spread 

out senescent cells were becoming ever more 

elongated and thinner. From a certain timepoint, 

these cells would then round up and suffer from cell 

death. Valuable SESC properties seem to be 

associated with 1201 treatment. 

From observations made of donor 1 fibroblasts, 

1201 can display a selective elimination of senescent 

cells. 

 

1201’s Role as an Opponent of Senescence 

  

Tackling senescence may be achieved through 

multiple paths. Three main avenues in battling 

senescence were assessed and recognized with 

1201 treatment. Delaying the arrival of the 

senescence phenotype, to postpone age-related 

deterioration was the first identified effect of 1201. 

Afterwards, 1201 displayed the ability of interfering 

directly and mechanistically with the main agent of 

senescence, namely the SASP. Finally, signs 

regarding SESC properties were noticeable through 

1201 treatment. Therefore, this plant extract has 

shown capabilities in all three fronts. Although 1201 



didn’t have a certain and clear influence is all 

conditions and donors tested, its importance for 

fibroblast aging and senescence was proven. 
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