
ORIGINAL RESEARCH PAPER

SASP- NOVEL ROLE EXPLAINED - CHEMOTHERAPY, RADIOTHERAPY, 
IMMUNOTHERAPY, TARGETED THERAPY AND  PREVENTION IN OBESITY 

ATHEROSCLEROSIS.

Dr B L Himaja 
Reddy MDS, Oral And Maxillofacial Surgeon.

Dr Sanah Tazeen MDS, Oral & Maxillofacial Surgeon, Fellow In Oral Oncosurgery - RCS-Ukhealth Care 
Global Enterprises Ltd, Hospital Bangalore.

Dr Kantamani 
Bala Teja

ENT, MCH Head And Neck Oncology- Tata Memorial Cancer Hospital –Mumbai, 
Consultant In Head And Neck Oncology – Chennai.

Dr. Pragya Singh MDS, Senior Resident Oral And Maxillofacial Surgeon.
Dr Saurabh Sudhir 
Chandalia

MDS Oral And Maxillofacial Surgeon- Mumbai, Fellow At Head And Neck -HCG 
Manavata Cancer Center Nasik.

Dr Bhanu Prakash 
Bylapudi

SR-HBHRC, Oral And Maxillofacial Surgeon, Fellow In Oral Onco Surgery - RCS-
ukhealth Care Global Enterprises Ltd, Hospital Bangalore.

Dr Kusha 
Jagadeesh Oral And Maxillofacial Surgeon.

Dr Bikash Kumar 
Bal MDS Oral And Maxillofacial Surgeon Fellow At Oral Oncology -Shanku's.

Dr Srishti Salunke MDS Oral Maxillofacial Surgery  Alumni – Pravara Institue Of Medical Sciences.

INTRODUCTION
One promising tumour-prevention mechanism that prevents 
challenged or premalignant cancerous cells from replicating is cellular 
senescence. A vital process that exists to prevent tissues from 
destructive cell proliferation is cellular senescence, which additionally 
has a tumour-suppressive function. Apart from that after repetitive cell 
cycle in normal somatic cells coined as replicative senescence and seen 
in yeast, mammals in vivo. De oxy ribonucleoside (DNA) damaging 
results in associated stress-induced senescence.  A malignancy has 
been dened by unrestrained proliferation of tumour cells and a greater 
frequency of somatic mutations than in healthy tissue. Senescence-
Associated Secretory Phenotype (SASP), on the other hand, is 
associated with this steady proliferative arrest state. SASP is 
associated with the abundant release of proinammatory signals 
within the tissue milieu and is, ironically, linked to age-related 
illnesses such as cancer. The aim of innovative treatments is to 
eradicate senescent cells through the utilization of senolytics or to 
eliminate the SASP without killing the senescent cell through utilizing 
what are known as "senomorphics." Additionally, fresh evidence 
suggests it is possible to modify the secretome's composition using 
pharmacological or genetic techniques.

Mechanism Of Senescence
Cellular senescence denes a phenotype and accompanied by a distinct 
secretory phenotype SASP produces a various of secreted proteins, 

{1]cytokines, growth factors ,proteases and chemokines  ,the cyclin 
dependent kinase inhibitors p16 and p21 are induced by persistent 
DNA damage and in cancer also prevents the multiplication of cell 
harbouring the arrest of DNA and causes tumorigenesis but also 
inuences the tissue microenvironment that helps in development of 

.[1-44]secretory phenotype DNA damage occurred by the Ets family 
transcription factor by stabilizing p16.Irreversible cell cycle arrest is 
contributed by CDKIs P21 and P16, these are the compounds 
responsible for dephosphorylated from RB protein. In human cancer 
>50% the p53 and p16 are inactivated leads to senescence pathways 
are vital, high expression of p16 and p21 are more common and in vitro 

and in vivo. Various role of SASP in autocrine manner and paracrine 
manner, re enforcement of cellular senescence of senescent cells and 
inducing senescence cells in surrounding cells. Released chemokines 
from senescent cells as SASP factors acts on immune cell such as NK 
cells and macrophage acts as scavengers, SASP are capable of 
reprogramming of cells and repair of damaged cells.SASP explained in 

[1,2,3,4,13,21,25,38,40](Fig:1).

Fig:1

Physiological role of SASP is repairing of damaged tissue in vivo. 
Transient emergence of senescent cells with SASP in subcutaneous 
broblasts, damaged tissue cells reafrm the immune cells that 
contribute to removal of damaged tissue. Fibroblasts produces growth 
factors as SASP promote the proliferation of skin progenitor cells to 

[9,28]generate new skin .

Liver injury where in hepatic stellate cells undergo cellular senescene 
to produce SASP factor and allow immune cells. Immune cells had a 
key role in eliminating senescent hepatic stellate cells to suppress the 

.[1,2,9,13,18,19,28]collagen production and prevent brosis. 

Deleterious effects of SASP factors such as aging -associated 
inammation and cancer are present. In several studies have reported 
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that cancer-associated broblasts (CAFs). The hepatic stellate cells 
identied in obesity associated liver tumour microenvironment 
undergo senescence and promotes tumour -promoting SASP factor 

[21,23,44]production.(Fig; 1,2)(Table -1)

Pathological SASP tendencies tends not to transient but to persist 
thereby inducing undesirable such as cancer progression or chronic 
inammation, mechanism of SASP persists and essential for 
controlling SASP. (Fig 1,2)

SASP mechanism is explained and mechanism in cancer prevention, 
chemoprevention, cardiovascular disease neurogenerative disorders 
and cancer were explained. (g:1,2)

Fig :3 The effect of the SASP parameters. SASP factors possess the 
autocrine capacity to amplify cellular senescence. In addition, SASP 
factors may have a paracrine effect, causing the surrounding cells to 
senescitate (paracrine senescence). SASP factors aid in immune cell 

[1,2,13]recruitment and healing of tissues.  Development can be inuenced 
by SASP variables (developmental senescence). However, when they 
continue, SASP elements are linked to persistent chronic inammation 

[1,2,5,13,21,26]and the advancement of cancer.

Hence forth, cancer can be avoided by eliminating precancerous 
senescent cells. Consequently, the senescence surveillance system is 
the term used to describe the senescent cell clearance system. The 
system's effectiveness was initially shown in a liver cancer model, 
where immune cells were recruited by SASP factors from 
precancerous senescent hepatocytes to eliminate precancerous cells. 
Therefore, it is crucial to eliminate senescent cells quickly and cancel 

[18,19]SASP afterward to prevent the early beginning of cancer
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[9,28,35]The SASP role in tumorogensis,artherosclerosis ,brosis  is explained Table -1 
Senescence may arise from an array of cellular strains, including as oxidative stress, telomere or genomic impairment, epigenomic issues, and 
modications to oncogenic or tumour suppressor expression . These treatments have an opportunity to activate the retinoblastoma (Rb) and p53 
tumor suppressor pathways, which in turn might result in enhanced expression of p16INK4A and cell cycle arrest. Subsequent activation of 
multiple downstream pathways linked to DNA damage, cell cycle arrest, and inammation can result in the induction of SASP in these 
cells.produces inammatory cytokines such as IL-1a, IL-1b, IL-6, IL-8, IL-18, CCL-2, tumour necrosis factor (TNF-a), metalloproteases (MMP-

.[1,2,5,12,13,20,21,23,25,28,33,38,44]1, -3, -8, -9, -13), and many growth factors, including vascular endothelial growth factor (VEGF), PDGF-AA 
ATM CHK2
p38 MAPK CCAAT/enhancer-binding proteins (C/EBP)
NFκB mTOR and JAK-STAT signalling Faget, Ren 
Growth factors (vascular endothelial growth factor (VEGF), platelet-derived growth factor (PDGF), hepatocyte growth factor (HGF)), 

[21 23 244] interleukins (IL-1α, IL-6, IL-8, IL-10, IL-13, IL-15), matrix metalloproteinases (MMP3, MMP9) and cytokines/chemokines (CXCL1, 
[36,37]CXCL2, CXCL5, CXCL11, CXCL12, CCL2, CCL20)-non of them were no single phenotype.

CHEMOTHERAPY ,RADIOTHERAPY,IMMUNOTHERAPY,TARGETED THERAPY induce the SASP- catastrophic DNA damage, leading 
to a DDR, which can cause subsequent senescence and associated SASP. For instance, Logue et al. (2018) found that paclitaxel, a typical drug used  
to treat triple-negative breast cancer (TNBC), increases the activity of the enzyme inositol-requiring enzyme 1 alpha (IRE1) RNAse, which results 
in abnormal suppression of ER stress. Improvements in SASP-associated factors such IL-6, IL-8, CXCL1, granulocyte-macrophage colony-

[6,16,17]stimulating factor (GM-CSF), and TGFβ2 are caused by this increase in IRE1 activity.

International Journal of Scientific Research 53



ell type SASP Effect on atherosclerosis
Senescent endthelial cell IL-6 Form atherosclerotic plaques and cause thrombosis

IL-1 Recruit more immune cells and form atherosclerotic plaques
IL-8 Form atherosclerotic plaques and cause thrombosis
IL-15 Form atherosclerotic plaques
MCP-1 Recruit more immune cells and form atherosclerotic plaques
TNF Recruit more immune cells and form atherosclerotic plaques
ICAM-1,VCAM-1 Recruit circulating monocytes and vascular injury
ET-1 Vascular endothelial dysfunction
PAI-1 Cause thrombosis
VEGF Promote plaque angiogenesis and vascular remodeling

Therapeutic approach 

[6 16 17]· strong correlation between DNA damage-induced senescence and NF-κB-regulated SASP. Regulatory mechanism of SASP
· Several cellular regulatory factors such as p38MAPK, Jak2/Stat3, inammasomes, m-TOR, miRNA, GATA-4, macroH2A1 and ATM have been 
proven to play roles during the generation of SASP. It is worth noting that the regulation of the SASP appears to be centred on the NF-kB complex 

[1-44]and C/EBP family.g 4

EFFECT OF SASP ON ATHEROSCLEROSIS(FIG 5)
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Senolytics
BLC฀2 inhibitor ↓ HCC tumour growth following FBP1 loss via SASP inhibition [

↓ PARP inhibitor induced senescent cells in ovarian and breast 
cancer
↓ Metastatic burden by targeting TIMP1฀decient senescent cells in 
prostate cancer

GX15-070 (Obatoclax) BCL-2 inhibitor ↑ Apoptosis of senescent cells induced by BET inhibition in TNBC
↓ Senescent cells induced by BMI1 inhibition enhancing tumour 
killing in DIPG

uPAR CAR T cells uPAR ↓ Senescent cells extending lung adenocarcinoma survival.
Senostatics
Dasatinib SRC-family protein-tyrosine kinase 

inhibitor
↓ HCC tumour growth following FBP1 loss via SASP inhibition

FK866/GMX1778 NAMPT inhibitor ↓ Senescent-associated cancer stem cell outgrowth in EOC
Irinotecan TOP1 inhibitor ↑ SASP in ovarian cancer sensitising cells to anti-PD-1 therapy
Metformin Gluconeogenesis inhibition ↓ mTOR and STAT3 pathway signalling in response to a CDK4/6 

inhibitor repressing the stemness of HNSCC cancer cells.
NVP฀BSK805 JAK2 inhibitor ↓ SASP in Pten-decient prostate tumours leading to increased CD8 

activity
Rapamycin mTOR inhibitor ↓ Senescent broblasts in prostate cancer inhibiting tumour growth
Sertraline Serotonin reuptake inhibitor ↓ mTOR signalling in HCC senescent cells causing apoptosis and 

reduction of tumour growth
Y-27632 ROCK inhibitor ↓ IL-6 and IL-8 production from senescent oral keratinocytes

While long-term senescent cell accumulation in tissues causes an imbalance in the internal environment and dysfunction of the organs, short-term 
senescent cell accumulation in tissues is crucial to the stability of the internal environment and organ function.

[5,7]REVERSE EFFECT IS DIE TO SASP.
SENOLYTICS AND SENOSTATICS: TARGETING AND UTILISING THE SASP

Senescent vascular smooth muscle cell IL-1α Leading to inammation and monocyte chemotaxis, and proteolysis
IL-6 Leading to inammation and impaired vascular mitochondrial function
IL-8 Induce angiogenesis in coronary plaques
CCL-3, 4 Recruit monocyte/macrophage cells and increase plaque size
MCP-1 Recruit monocyte cells
TGF-β1 Enhance arterial stiffness and initiate the senescence of other cells
MMP-1,2,3,7,8,9, 
10,12,13,14

Fibrous cap of the plaque becomes thinner and extracellular matrix degradation

OPG Vascular calcication;
VEGF Promote plaque angiogenesis and vascular remodeling

Senescent T cell IL-6 Leading to inammation
TNF-α Leading to inammation
IFN-γ Induces the activation of macrophages

Senescent macrophage IL-1β Leading to inammation
IL-6 Leading to inammation
TNF-α Leading to inammation
MMP-3, 13 Extracellular matrix degradation and thinning of the brous cap in artery
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CONCLUSION
SASP had the efcacy in treating cancer obesity age related diseases 
and atherosclerosis. A hidden marker and the function ,drugs to used 
wisely to be know in treating cancer .SASP plays a major role .Tumour 
microenvironment further studies to be focused to improve the 
expectancy in patients.

Abbrevations 
cancer-associated broblasts CAFs
De oxy ribonucleoside DNA
SASPSenescence-associated secretory phenotype
CVDCardiovascular disease
LDLLow-density lipoprotein
SaβG Senescence-associated beta galactosidase
VEGF Vascular endothelial growth factor
PDGF Platelet derived growth factor
MMPs Metalloproteases
EV Extracellular vesicle
TNF Tumor necrosis factor
ECM Extracellular matrix
DAMPs Damage-associated molecular patterns
M-TOR Mammalian target of rapamycin
DDR DNA damage reaction

REFERENCES
1. Acosta JC, Banito A, Wuestefeld T, Georgilis A, Janich P, Morton JP, et al. A complex 

secretory program orchestrated by the inammasome controls paracrine senescence. 
Nat Cell Biol. 2013;15(8):978–90. https://doi.org/10.1038/ncb2784.

2. Benigni A, Cassis P, Remuzzi G. Angiotensin II revisited: new roles in inammation, 
immunology and aging. EMBO Mol Med. 2010;2(7):247–257. 

3. Birch J, Gil J. Senescence and the SASP: many therapeutic avenues. Genes Dev. 
2020;34(23-24):1565–76. https://doi.org/10.1101/gad.343129.120.

4. Burd CE, Sorrentino JA, Clark KS, Darr DB, Krishnamurthy J, Deal AM, et al. 
Monitoring tumorigenesis and senescence in vivo with a p16(INK4a)-luciferase model. 
Cell. 2013;152(1-2):340–51. https://doi.org/10.1016/j.cell.2012.12.010.

5. Cheng ZJ, Vapaatalo H, Mervaala E. Angiotensin II and vascular inammation. Med Sci 
Monit. 2005;11(6):RA194–RA205.

6. Chien Y, Scuoppo C, Wang X, Fang X, Balgley B, Bolden JE, Premsrirut P, Luo W, 
Chicas A & Lee CS (2011) Control of the senescence-associated secretory phenotype by 
NF-κB promotes senescence and enhances chemosensitivity. Genes Dev 25, 2125–2136

7. Childs BG, Baker DJ, Wijshake T, Conover CA, Campisi J, van Deursen JM. Senescent 
intimal foam cells are deleterious at all stages of atherosclerosis. Science. 
2016;354(6311):472–477

8. Coppe JP, Patil CK, Rodier F, Sun Y, Munoz DP, Goldstein J, et al. Senescence-
associated secretory phenotypes reveal cell-nonautonomous functions of oncogenic 
RAS and the p53 tumor suppressor. PLoS Biol. 2008;6(12):2853–68. 
https://doi.org/10.1371/journal.pbio.0060301.

9. Demaria M, Ohtani N, Youssef SA, Rodier F, Toussaint W, Mitchell JR, et al. An 
essential role for senescent cells in optimal wound healing through secretion of PDGF-
AA. Dev Cell. 2014;31(6):722–33. https://doi.org/10.1016/j.devcel.2014.11.012.

10. Dou Z, Ghosh K, Vizioli MG, Zhu J, Sen P, Wangensteen KJ, et al. Cytoplasmic 
chromat in  t r iggers  inammation in  senescence and cancer.  Nature . 
2017;550(7676):402–6. https://doi.org/10.1038/nature24050.

11. Dou Z, Ghosh K, Vizioli MG, Zhu J, Sen P, Wangensteen KJ, et al. Cytoplasmic 
chromat in  t r iggers  inammation in  senescence and cancer.  Nature . 
2017;550(7676):402–406. 

12. Franceschi C, Campisi J. Chronic inammation (inammaging) and its potential 
contribution to age-associated diseases. J Gerontol A Biol Sci Med Sci. 2014;69(Suppl 
1):S4–S9.

13. Fulop T, Larbi A, Dupuis G, Le Page A, Frost EH, Cohen AA, et al. Immunosenescence 
and inamm-aging as two sides of the same coin: friends or foes? Front Immunol. 
2017;8:1960. https://doi.org/10.3389/mmu.2017.01960.

14. Goehe RW, Di X, Sharma K, Bristol ML, Henderson SC, Valerie K, Rodier F, Davalos 
AR & Gewirtz DA (2012) The autophagy-senescence connection in chemotherapy: 
must tumor cells (self) eat before they sleep? J Pharmacol Exp Ther 343, 763–778.

15. Hernandez-Segura A, Nehme J, Demaria M. Hallmarks of cellular senescence. Trends 
Cell Biol. 2018;28(6):436–53. https://doi.org/10.1016/j.tcb.2018.02.001.

16. Huggins CJ, Malik R, Lee S, Salotti J, Thomas S, Martin N, et al. C/EBPγ suppresses 
senescence and inammatory gene expression by heterodimerizing with C/EBPβ Mol 
Cell Biol. 2013;33(16):3242–3258.

17. Iannello A, Thompson TW, Ardolino M, Lowe SW & Raulet DH (2013) p53-dependent 
chemokine production by senescent tumor cells supports NKG2D-dependent tumor 
elimination by natural killer cells. J Exp Med 210, 2057–2069

18. Kabir TD, Leigh RJ, Tasena H, Mellone M, Coletta RD, Parkinson EK, et al. A miR-
335/COX-2/PTEN axis regulates the secretory phenotype of senescent cancer-
a s s o c i a t e d   b r o b l a s t s .  A g i n g  ( A l b a n y  N Y ) .  2 0 1 6 ; 8 ( 8 ) : 1 6 0 8 – 3 5 . 
https://doi.org/10.18632/aging.100987.

19. Krizhanovsky V, Yon M, Dickins RA, Hearn S, Simon J, Miething C, et al. Senescence of 
activated stellate cells limits liver brosis. Cell.  2008;134(4):65767. 
https://doi.org/10.1016/j.cell.2008.06.049.

20. Kuilman T, Michaloglou C, Vredeveld LC, Douma S, van Doorn R, Desmet CJ, et al. 
Oncogene-induced senescence relayed by an interleukin-dependent inammatory 
network. Cell. 2008;133(6):1019–31. https://doi.org/10.1016/j.cell.2008.03.039.

21. Kuilman T, Michaloglou C, Mooi WJ, Peeper DS. The essence of senescence. Genes 
Dev. 2010;24(22):2463–2479.

22. Lanna A, Henson SM, Escors D, Akbar AN. The kinase p38 activated by the metabolic 
regulator AMPK and scaffold TAB1 drives the senescence of human T cells. Nat 
Immunol. 2014;15(10):965–972.

23.  Li F, Huangyang P, Burrows M, Guo K, Riscal R, Godfrey J, Lee KE, Lin N, Lee P, Blair 
IA et al., (2020) FBP1 loss disrupts liver metabolism and promotes tumorigenesis 
through a hepatic stellate cell senescence secretome. Nat Cell Biol 22, 728–739.

24. Lujambio A, Akkari L, Simon J, Grace D, Tschaharganeh DF, Bolden JE, et al. Non-cell-
au tonomous  tumor  suppress ion  by  p53 .  Cel l .  2013;153(2) :449–60. 
https://doi.org/10.1016/j.cell.2013.03.020.

25. López-Otín C, Blasco MA, Partridge L, Serrano M, Kroemer G. The hallmarks of aging. 

Cell. 2013;153(6):1194–1217.
26. Martínez de Toda I, Vida C, Sanz San Miguel L, De la Fuente M. Function, oxidative, 

and inammatory stress parameters in immune cells as predictive markers of lifespan 
throughout aging. Oxid Med Cell Longev. 2019;2019:4574276.

27. McHugh D, Gil J. Senescence and aging: causes, consequences, and therapeutic 
avenues. J Cell Biol. 2018;217(1):65–77. 

28. Mosteiro L, Pantoja C, Alcazar N, Marion RM, Chondronasiou D, Rovira M, et al. 
Tissue damage and senescence provide critical signals for cellular reprogramming in 
vivo.  Science.2016;354(6315):aaf4445.

29. Munoz-Espin D, Canamero M, Maraver A, Gomez-Lopez G, Contreras J, Murillo-
Cuesta S, et al. Programmed cell senescence during mammalian embryonic 
development. Cell. 2013;155(5):1104–18. https://doi.org/10.1016/j.cell.2013.10.019.

30. Ohtani, N. The roles and mechanisms of senescence-associated secretory phenotype 
(SASP): can it be controlled by senolysis? Inflamm Regener 42, 11 (2022). 
https://doi.org/10.1186/s41232-022-00197-8

31. Ohtani N, Zebedee Z, Huot TJ, Stinson JA, Sugimoto M, Ohashi Y, et al. Opposing 
effects of Ets and Id proteins on p16INK4a expression during cellular senescence. 
Nature. 2001;409(6823):1067–70. https://doi.org/10.1038/35059131.

32. Omori S, Wang TW, Johmura Y, Kanai T, Nakano Y, Kido T, et al. Generation of a p16 
reporter mouse and its use to characterize and target p16(high) cells in vivo. Cell Metab. 
2020;32(5):814–28.e6. https://doi.org/10.1016/j.cmet.2020.09.006.

33. Orjalo AV, Bhaumik D, Gengler BK, Scott GK, Campisi J. Cell surface-bound IL-1alpha 
is an upstream regulator of the senescence-associated IL-6/IL-8 cytokine network. Proc 
Natl Acad Sci USA. 2009;106(40):17031–17036. 

34. Pantsulaia I, Ciszewski WM, Niewiarowska J. Senescent endothelial cells: potential 
modulators of immunosenescence and ageing. Ageing Res Rev. 2016;29:13–25.

35. Procopio MG, Laszlo C, Al Labban D, Kim DE, Bordignon P, Jo SH, et al. Combined 
CSL and p53 downregulation promotes cancer-associated broblast activation. Nat Cell 
Biol. 2015;17(9):1193–204. https://doi.org/10.1038/ncb3228.

36. Rea IM, Gibson DS, McGilligan V, McNerlan SE, Alexander HD, Ross OA. Age and 
age-related diseases: role of inammation triggers and cytokines. Front Immunol. 
2018;9:586. 

37. Salazar G. NADPH oxidases and mitochondria in vascular senescence. Int J Mol Sci. 
2018;19(5):1327

38. Salminen A. Immunosuppressive network promotes immunosenescence associated 
with aging and chronic inammatory conditions. 

39. Song D, Fang G, Mao S-Z, Ye X, Liu G, Miller EJ, et al. Selective inhibition of 
endothelial NF-κB signaling attenuates chronic intermittent hypoxia-induced 
atherosclerosis in mice. Atherosclerosis. 2018;270:68–75. 

40. Storer M, Mas A, Robert-Moreno A, Pecoraro M, Ortells MC, Di Giacomo V, et al. 
Senescence is a developmental mechanism that contributes to embryonic growth and 
patterning. Cell. 2013;155(5):1119–30. https://doi.org/10.1016/j.cell.2013.10.041.

41. Tedgui A, Mallat Z. Cytokines in atherosclerosis: pathogenic and regulatory pathways. 
Physiol Rev. 2006;86(2):515–581.

42. Xue W, Zender L, Miething C, Dickins RA, Hernando E, Krizhanovsky V, et al. 
Senescence and tumour clearance is triggered by p53 restoration in murine liver 
carcinomas. Nature. 2007;445(7128):656–60. https://doi.org/10.1038/nature05529.

43. Yoshimoto S, Loo TM, Atarashi K, Kanda H, Sato S, Oyadomari S, et al. Obesity-
induced gut microbial metabolite promotes liver cancer through senescence secretome. 
Nature. 2013;499(7456):97–101. https://doi.org/10.1038/nature12347.

44. Yamakoshi K, Takahashi A, Hirota F, Nakayama R, Ishimaru N, Kubo Y, et al. Real-time 
in vivo imaging of p16Ink4a reveals cross talk with p53. J Cell Biol. 
2009;186(3):393–407. https://doi.org/10.1083/jcb.200904105.

45. Wang B, Kohli J & Demaria M (2020) Senescent cells in cancer therapy: friends or foes? 
Trends Cancer 6, 838–857. 

46. Watanabe S, Kawamoto S, Ohtani N, Hara E. Impact of senescence-associated secretory 
phenotype and its potential as a therapeutic target for senescence-associated diseases. 
Cancer Sci. 2017;108(4):563–9. https://doi.org/10.1111/cas.13184.

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 13 | Issue - 01 | January - 2024

56 International Journal of Scientific Research


