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Introduction
SH-SY5Y is neuroblastoma human cell lines. SH-SY5Y 

secrete growth factors, cytokines, micro-RNAs, proteasomes, 
and exosomes, which play a vital role in inflammation1. Inflam-
mation includes two forms of signals, the signal that intimate 
and retain inflammation and signal that bar down the process 
Inequality between the two signals frond inflammation unham-
pered, which leads to cellular and tissue damage2.  In macro-
phages, inflammation has three significant roles, i.e.,  antigen 
presentation, phagocytosis, and immunomodulation, through 
the production of various cytokines and growth factors3. Ma-
crophages have a choleric role in the initiation, maintenance, 
and resolution of inflammation4,11. Macrophages get activa-
ted and get deactivated during the inflammatory process4,11. 
Activation signals include cytokines, lipopolysaccharides, and 
extracellular matrix proteins2,3. LPS increases inflammation in 
which there is speedy cell proliferation with fast cell death5. 
Activated macrophages get deactivated by anti-inflammatory 
cytokines and cytokines rival, which mostly produced by ma-
crophages5,11. Macrophages have both beneficial and detrimen-
tal outcomes in inflammation and are promising therapeutic in-
terference for inflammation5,11. Conditioned media from MSCs 
contain various cytokines; growth factors and micro RNAs play 
an essential role in attuning inflammatory process8. Cytokines 
are called inflammatory mediators2,5. IL-β is pro-inflammatory 
mediators, and IL10 and TGF-β are anti-inflammatory media-
tors2. When there are neuroinflammation chemokines, regula-
te cell migration. Chemokines act as a neuro-modulators that 
increase inflammation and development4,10.

When the expression of Bcl-2 is high, it protects neurons 
from neuronal death (in vivo and in vitro)13. Bcl2 is a protein 
that maintains cellular homeostasis by regulating apoptosis 
and has both anti-apoptotic and anti- necrotic effect15,16.  BAX 
is linked with Bcl-2, which is protein-encoding gene15,16. Our 
study focuses on the inflammatory response of five different 
genes. BAX, IL-10 and TGF- β1 has anti- an inflammatory res-
ponse which protects from neural cell death by reducing in-
flammation. We are moving towards therapeutics, so instead 
of stem cells, we focus on stem cell factors6,7,14. Stem cell fac-
tors are considered as a promising therapeutic approach that 
helps in Parkinson's disease or Alzheimer's disease6,7. In the 
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future, it is predicted that stem cell factors can activate death 
neurons and can be a novel therapeutic approach6,7,14.

Methods
CELL CULTURE –   DMEM media is used with 10% FBS, 

and 1% penicillin as an antibiotic which used for SHSY5Y cell 
culture, and the cells were incubated in T25 flask at 37°C with 
5% CO2.

EXTRACTION and RT-q PCR – RNA was isolated by using 
Isoplus reagent. cDNA was synthesized using the Primer Script 
III First- Strand cDNA Synthesis kit (TAKARA BIO). Real-time 
RT-PCR analysis was performed using the Quanti Tect SYBR 
Green PCR kit (QIAGEN). All the above methods were executed 
according to the manufacturer's instructions. Real-time analy-
sis of like   BAX, Bcl-2, IL-1β, TGF- β1, and IL-10 was done 
in duplicates on a CFX384 Real-time PCR system (BIO-RAD). 
CFX Manager software was used to analyze the results.

Results
IL-1β   is pro-inflammatory, IL -10, and TGF –β1   are an-

ti-inflammatory genes. When we see our result under three 
different concentrations i.e. LPS, Wharton's jelly conditioned 
media, and cord line conditioned media, we find that LPS un-
der IL-1β has a fold change of 1.4. IL-10    and TGF-β have a 
fold change of   0.4 and 0.05, respectively. Cord line conditio-
ned media in IL-10 and TGF-β1 has a fold change of 3.0 and 
0.44, respectively. LPS is least in both IL-10 and TGF-β1 with 
0.25and 0.005fold change, respectively. Wharton's jelly in all 
the three genes IL-1β, IL-10, and TGF-β1, show moderate fold 
change with 0.8, 1.7, and 0.34, respectively. Figure 1

BAX is pro-apoptotic, and Bcl2 is anti-apoptotic. In our 
result in BAX and Bcl2, there is a fold change of 7.2and 1.15 
under LPS. BAX and Bcl2, when treated with Wharton's jelly 
conditioned media and cord line conditioned media, there is a 
fold change of 0.5,1.5,0.9 and 1.2, respectively.
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Table 1. AList of primer sequences used for real-time RT-PCR analysis.

Figure 1. Pro and anti-inflammatory, pro and anti-apoptotic patterns, under three different concentrations i.e. LPS, Wharton's 
jelly conditioned media, and cord line conditioned media.
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Discussion
Cheng   Chen et al., 2018 observed an anti-inflammatory 

effect under lipopolysaccharide12.  Cheng Chen et. al., 2018 
explains that when SH-SY5Yis treated with SG-Tang, then 
SH-SY5Y inflammation is reduced under retinoic acid added 
conditioned media12. When we compare our result, we observe 
that our results are entirely contradictory in which LPS show 
inflammation and CM reduces inflammation. Hong Na Yang et 
al., 2018   result explains that NSC-CM improves the expres-
sion of Bcl-2 to inhibit cell apoptosis13.  Our result also gives 
similar result in which Bcl2 under conditioned media inhibit 
apoptosis. Zhongyang Xu et al. .2019 paper explains that miR-
124 suppresses cell apoptosis by inhibiting Bax in H2O2-treated 
BV-2 cells9. When we observe our result in BAX treated with 
LPS and LPS is very high, so speedy cell proliferation and so 
fast neuronal cell death.

Conclusions
Our main aim of this research study is to check the in-

flammatory response. Due to inflammation, there is a death of 
neuronal cells, and cell proliferation occurs. In our research ins-
tead of stem cells, we are using stem cell factors which act as 
therapeutic agent produced by genes likes IL-10, TGF-β1, and 
Bcl2 which can protect the neurons from death like in case of 
Parkinson's disease, Alzheimer disease, etc. In the future, stem 
cell factors can become a promising therapeutic approach for 
various neurodegenerative diseases.

Abbreviation:
LPS- Lipopolysaccharide
WJ-CM- Wharton' Jelly Conditioned Media
CL-CM- Cord Line Conditioned Media

Acknowledgments
I would like to thanks Dr. Durai for technical support during this 

project.
Competing interests and Funding
The authors declare that there are no conflicts of interest, and 

the entire project was performed in CBCMT, VIT UNIVERSITY, VE-
LLORE, INDIA.

Bibliographic references
1.	 AnaO.Pires, AndreiaNeves-Carvalho, NunoSousa and AntónioJ.

Salgado. The Secretome of Bone Marrow and Wharton Jelly De-
rived Mesenchymal Stem Cells Induces Differentiation and Neur-
ite Outgrowth in SH-SY5Y Cells. Stem Cells International Volume 
2014, Article ID 438352, 10 pages .DOI:10.1155/2014/438352

2.	Liangyu Lin, Liming Du. The role of secreted factors in stem 
cells-mediated immune    regulation. Cellular Immunology 
326(2018) 24-32.DOI:10.1016/j. cellimm.2017.07.010

3.	Densi Drago , Chiara Cossetti , Nunzio Iraci , Edardo Guade ,Giovan-
na Musco ,Angela Bachi ,Stefano Pluchino .The stem cell secre-
tome and its role in brain repair.Biochime 95 (2013) 2271-2285.
DOI:10.1016/j.biochi.2013.06.020

4.	Sonali Rawat, Suchi Gupta, and Sujata Mohanty. Mesenchymal 
Stem Cells Modulate the Immune System in Developing Therapeu-
tic Interventions. DOI:http://dx.doi.org/10.5772/ intechopen.80772

5.	Smita S Iyer & Mauricio Rojas. Anti-inflammatory effects of mesen-
chymal stem cells: a novel concept for future therapies. Expert Opin. 
Biol. Ther. (2008) 8(5):569-581. DOI:10.1517/14712590801997652

6.	Adel Alhazzani, Prasanna Rajagopalan, Zaher Albarqi, Anantha-
ram Devaraj, Mohamed Hessian Mohamed, Ahmed Al-Hakami, and 
Harish C. Chandramoorthy. Mesenchymal Stem Cells (MSCs) Co-
culture Protects [Ca2+]i Orchestrated Oxidant Mediated Damage 
In Differentiated Neurons In Vitro. Cells 2018,7, 250.DOI:10.3390/
cells7120250

7.	 Jeanne Adiwinata Pawitan.Prospect of Stem Cell Conditioned Me-
dium in Regenerative Medicine. BioMed Research International Vol-
ume 2014, Article ID 965849, 14 pages.DOI:10.1155/2014/965849

8.	Catriona J Cunningham, Elena Redondo-Castro, and Stuart M Allan. 
The therapeutic potential of the mesenchymal stem cell secretome 
in ischaemic stroke. Journal of Cerebral Blood Flow & Metabo-
lism2018, Vol. 38(8) 1276–1292. DOI: 10.1177/0271678X18776802

9.	Zhongyang Xu, Kefeng Zhang, Qian Wang and Yanping Zheng. Mi-
croRNA‑124 improves functional recovery and suppresses Bax‑de-
pendent apoptosis in rats following spinal cord injury. MOLECU-
LAR MEDICINE REPORTS  19:  2551-2560, 2019. DOI:10.3892/
mmr.2019.9904

10.	Qiang Li, Sei-Myoung Han, Woo-Jin Song, Sang-Chul Park, Min-
Ok Ryu, and Hwa-Young Youn. Anti-inflammatory Effects of Oct4/
Sox2-overexpressing Human Adipose tissue-derived Mesenchy-
mal Stem Cells. In vivo31: 349-356 (2017). DOI:10.21873/invi-
vo.11066

11.	Laura Saldaña, Fátima Bensiamar, Gema Vallés, Francisco J. Mance-
bo, Eduardo García-Reyand Nuria Vilaboa. The immunoregulatory 
potential of mesenchymal stem cells following activation by mac-
rophage-derived soluble factors. Stem Cell Research & Therapy 
(2019) 10:58. DOI: org/10.1186/s13287-019-1156-6

12.	Cheng Chen,  Te-Hsien Lin ,  Yu-Hsuan Hsieh, Chih-Ying Chao, 
Yih-Ru Wu , Kuo-Hsuan Chang ,  Ming-Chung Lee, Guey-Jen Lee-
Chen ,  and Chiung-Mei Chen. Hindawi Oxidative Medicine and 
Cellular Longevity Volume 2018, Article ID 9595741, 16 pages 
.DOI:10.1155/2018/9595741

13.	HongNa Yang ,  Cuilan Wang, Hui Chen, Lan Li, Shuang Ma, Hao 
Wang, YaRu Fu,and Tingyu Qu. Neural Stem Cell-Conditioned Me-
dium Ameliorated Cerebral Ischemia-Reperfusion Injury in Rats. 
Hindawi Stem Cells International Volume 2018, Article ID 4659159, 
7 pages .DOI:/10.1155/2018/4659159

14.	Bingke Lv , Feng Li , Jie Fang, Limin Xu, Chengmei Sun, Jianbang 
Han, Tian Hua, Zhongfei Zhang, Zhiming Feng, Qinghua Wang and 
Xiaodan Jiang. Activated Microglia Bone Marrow Stem cells to Pro-
duce Glia Cells Derived Neurotrophic Factor and Protect Neurons 
Against Oxygen -Glucose Deprivation -Injury. Frontiers in Cellular 
Neuroscience .December 2016 Volume 10 Article 283.DOI:10.3389/
fncel.2016.00283

15.	YaoqinHu, ChaojinQin, GuopingZheng, DengmingLai, HuikangTao, 
YanZhang, GuanguanQiu, MenghuaGe, LanfangHuang, LinaChen, 
BaoliCheng, QiangShu, andJianguoXu. Mesenchymal Stem Cell-Ed-
ucated Macrophages Ameliorate LPS-Induced Systemic Response. 
Mediators of Inflammation. Volume 2016, Article ID 3735452, 12 
pages.DOI:org/10.1155/2016/3735452

16.	S. Jyothi Prasanna, Divya Gopalakrishnan., Shilpa Rani Shankar, 
Anoop Babu Vasandan. Pro-Inflammatory Cytokines, IFNc and 
TNFa, Influence Immune Properties of Human Bone Marrow and 
Wharton Jelly Mesenchymal Stem Cells Differentially. Stem Cells 
and Inflammation. February 2010, Volume 5, Issue 2 e9016.DOI: 
doi:10.1371/journal.pone.0009016.s009

Received: 28 June 2020
Accepted: 15 July 2020

Inflammatory response of stem cell secreting conditioned media in SH-SY5Y cell line 




