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Yoga-Role in Complex Lifestyle Diseases 



Complex Diseases-Common underlying mechanism 

Yoga- The Polypill-targets each underlying mechanism 

Yoga –positive impact on epigenome 

Yoga Role in health promotion, disease prevention,      

    management, rehabilitative potential 

     

 

 

Overview 

 Complex Diseases- Impact of modern Lifestyle 

 Our health dependant on our choices- Impact Epigenome 

 Lifestyle, habits, thoughts, diet- Directly programs our 

genes in  a  semipermanent way-transgenerational 

 Epigenetics- Genetics of free will- Health/Disease 

 





Complex lifestyle Diseases –Shared mechanisms 





CANCER- COMPLEX LIFESTYLE DISEASE    

2-3% mutations-penetrant 
Others increase risk/susceptibility to develop disease 

COMPLEX LIFESTYLE DISEASES- SHARED UNDERLYING MECHANISM 







Maharishi Patanjali (184-148 BC) 

Yoga -the union-Jivatma to Parmatma, mind, body and soul, individual consciousness to 

universal consciousness, Dvait to Advait 

 

Ancient Science-15000 yrs Adiyogi-7 Rishis 

Maharishi Patanjali 5000yrs ago compiled-- Yog sutras 

 

Health – complete physical, mental, emotional & social, 

Increases Mind body awareness, deeper transcendental states to     

understand the meaning and purpose of  life.  

 

Promotes health, wellness, prevents disease, management ,     

rehabilitative potential 

YOGA 



 Hatha Yoga-Physical benefits 
 Raj Yoga- Mental equanimity 
 Kriya Yoga- Gita Upanishads-Spiritual upliftment 
 Bhakti Yoga-Devotion 
 Karma Yoga- Selfless service 
 Jnana Yoga-Knowledge-Adi Shankracharya 
 
 

Yoga 
Yoga is a set of practices aimed at balancing physical, mental and emotional wellbeing by 

employing postures (asanas) combined with breathing techniques (pranayama) and mindfulness 

(meditation).  

 

Meditation 
A state of being attentive to the present moment (heightened awareness) in a non-judgmental way 

with awareness of breathing; physiological state of reduced metabolic activity (365) 

 

 

 

Yoga- Voluntary control over involuntary functions 



Mind and Body are same connected through Prana- in gross form the breath. If you  
  can control the breath you can control both mind and body 



Unexplained male factor Infertility 



•  15-20% couples attempting pregnancy 

•  60-80 million couples worldwide 

•  India 2.5%; 12-20 million couples 

•  Male Factor – 50% cases 

• Decline in male reproductive health 

• Testicular Dysgenesis Syndrome 

 

 

Is the inability to conceive after one year of regular unprotected intercourse- 

Complex, common lifestyle disease 

 Unexplained male factor infertility 



  Semen analysis 

Oligozoospermia Oligoasthenoteratozoospermia 

(OAT) 

Azoospermia-NOA- Klinefelter Syndrome 47,XXY 
Oligozoospermia-  Structural Chromosomal abnormalities 
Normozoospermia-unexplained infertility-normal parameters as per WHO guidelines 
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ART- ICSI 

• Male Infertility- single major reason for couples to have IVF 
• Largest single defined cause of human infertility  
• One in 15 men are sub or infertile. 
• Sperm DNA damage is the single largest cause of defective sperm function. 
• Phenotype of an individual depends not only on genotype but also on epigenotype. 
• Epigenetic states established early in life- Very sensitive to environmental influences. 



DOHaD to POHaD 



Sperm DNA Damage-Comet Assay & SCSA 

DFI= 9 

DFI= 39 

        … 

CONTROLS 

INFERTILE CASES 
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8-HYDROXY-2’-DEOXYGUANOSINE (8OHDG) 
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RB Fathers

 RB fathers vs. controls  RB patients vs. controls 

    p=0.024     p=0.016 

de novo germline 
mutations and 
epimutations  

post-zygotic 
mutations  



Paternal Factor in Non familial Childhood Cancer 

• Total  no. of  cases- 95 

• Mean ROS :- 32.8 RLU/Sec/Million of sperm 

• Mean DFI :- 27.64% 

Retinoblatoma n-75 

- Mean ROS - 63.48 RLU/Sec/Million of sperm 

- Mean DFI  - 33.2 % 

Leukemia  n-20 

- Mean ROS   - 26.69 RLU/Sec/Million of sperm 

- Mean DFI    - 23.7% 

 

Normal ROS Levels < 25RLU/sec/million sperm 

Normal DFI range  8-21% 

 

Parents both cytogenetically normal 

No  somatic mutation in Rb gene in  parents 
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8- OHdG level in different life style parameter groups (A-Non-Smokers, B- Smokers, 

C- Not Exposed (Pesticides), D- Exposed (Pesticides), E- Non- Alcoholic, F- Alcoholic, 

G- Non-Smokers + Not Exposed (Pesticides) + Non- Alcoholic and H- Smokers + 

Exposed (Pesticides) + Alcoholic; *P < 0.05, **P < 0.01, ***P < 0.001 

Oxidative DNA Damage-8OHDG 

Increased Sperm Oxidative DNA Damage- de-novo germ line,  somatic mutations and aberrant methylation in offspring 



Total altered genes: 511 
 252 Up regulated 
 259 Down regulated 

MICROARRAY GENE PROFILE & Real Time PCR Sperm Transcripts 

 : PRE AND POST YOGA 
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Antioxidant supplementation (Adyzoa) 

                              No improvement in DFI, TAC, carry home live birth rate 



    
  

   
Impact of Yoga  

Sperm Genome and Epigenome 



Effect of YBLI on TAC Levels (mM) 

Day 0 
Mean ± SD (mM) 

Day 90 
Mean ± SD (mM) 

P Value  

Yoga Intervention Group 5.88 ± 2.62  9.6 ± 2.6    <0.001  

No Intervention Group 6.08 ± 3.66  6.41 ± 1.56  >0.05  

P Value >0.05 <0.001 

Yoga & Meditation group No Yoga & Meditation group 

ns p>0.05 

***p<0.0001 

ns p>0.05 

ns p>0.05 

***p<0.0001 
***p<0.0001 



Effect of YBLI on Telomerase Activity(IU/Cell) 

Day 0 
Mean ± SEM (IU/Cell) 

Day 90 
Mean ± SEM (IU/Cell) 

P Value  

Yoga Intervention Group 1.38 ± 2.62  39.6 ± 8.6    <0.001  

No Intervention Group 2.08 ± 3.66  2.91 ± 11.56  >0.05  

P Value >0.05 <0.001 

 Yoga & Meditation group  No Yoga & Meditation grp 

ns p>0.05 

***p<0.0001 

ns p>0.05 

ns p>0.05 

***p<0.0001 

***p<0.0001 



Seminal 8-OHdG levels pre-and-post yoga in the fathers of 

NFSHRb patients 

Pre-yoga Post-yoga 

✱✱✱ 

Variable 

(Blood)  

Cut-off 

Values 

Pre-yoga 

(n=60) 

Post-yoga 

(n=60) 

p-value 

(≤0.05 significant) 

8-OHdG  

(pg/mL) 
3321 6791±112  3120±671 0.002*** 



Changes in Global DNA methylation 

DNA-based ELISA 

 Yoga  significant ↑ global  5-mC%  & ↓ global 5-hmC%  

Oxidative stress –induces- Global hypomethylation; Locus sp. Hypermethylation p53 
Genome wide instability and hypermutability 
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Sequence reads:    

Total reads in raw data ~40 million 

Reads post filtering ~35 million 

Coverage  >50X 

Mapping with reference genome:    

Total number of uniquely mapped reads ~25 million 

Methylation calling:    

Total number of methylated cytosines common 

across Pre-Yoga and Post-Yoga samples 

197,638 

Identification of differentially methylated 

cytosines (DMCs):  

  

Total number of DMCs identified 442 

Hypermethylated DMCs 170 

Hypermethylated DMCs annotated to genes 147 

Hypomethylated DMCs 272 

Hypomethylated DMCs annotated to genes 229 

Hypomethylated genes  Hypermethylated genes 

Bsg: plays an important role in 

spermatogenesis and embryo implantation. 

Sqle: Catalyzes the stereospecific oxidation 

of squalene to (S)-2,3-epoxysqualene, and 

is considered to be a rate-limiting enzyme 

in steroid biosynthesis. 

Ncor2: implicated in spermiation, encodes 

a nuclear receptor for chromatin 

compaction and transcriptional silencing. 

Ywhaz: major regulator of apoptotic 

pathways critical to cell survival and plays a 

key role in a number 

of cancers and neurodegenerative 

diseases. 

Col6a1: plays a role in maintaining the 

integrity of various tissues,  major structural 

component of microfibrils. 

Vcl: (Vinculin) cytoskeletal protein 

associated with the cytoplasmic face of 

both cell-cell and cell-extracellular matrix 

adherens-type junctions. 

Cstb: cysteine protease inhibitors, protector 

against the proteinases leaking from 

lysosomes. 

TXNRD1: mitochondrial TXNRD1 involved 

in sperm ROS defense. 

Terf2: present at telomeres in metaphase 

of the cell cycle, is a second negative 

regulator of telomere length and plays a key 

role in the protective activity of telomeres. 

Sin3A: implicated in accumulation of DNA 

damage and apoptosis in sperm. 

Tnk2: involved in a regulatory mechanism 

that sustains tyrosine phosphorylation 

signal transduction pathway. 

CDK2: serine/threonine protein kinases that 

participate in cell cycle regulation.  

Gamt: a methyltransferase that converts 

guanidoacetate to creatine, using SAM as 

the methyl donor.  

Sox7: encodes a member of the SOX 

(SRY-related HMG-box) family of 

transcription factors involved in the 

regulation of embryonic development and in 

the determination of the cell fate. 

 

 Pre         Post          Pre           Post        Pre             Post              Pre           Post           Pre         Post 

RRBS RESULTS   
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IMPACT OF YOGA ON PSYCHOLOGICAL STRESS, QOL AND SYSTEMIC BIOMARKERS OF 
NEUROPLASTICITY IN THE PARENTS OF RB PATIENTS  

  Parents of RB patients (N=86; 46 males and 40 females; age= 31.38±7.3 years) were enrolled in a 12-weeks of Yoga followed by 
pre-and-post assessment of:  

  The impact of Yoga on psychological stress using Beck depression inventory-II (BDI-II) Scale and assessment of QOL using World 
Health Organization QOL (WHOQOL-BREF). 

 Levels of systemic biomarkers of neuroplasticity such as BDNF, DHEAS, sirtuin1, cortisol and IL-6. 



Cell 
proliferation  

Apoptosis 
rate 

Protein 
expression level 

Biomarkers of 
tumor growth 

MTT assay 

Annexin-V 

WB-  
BCL-2 (Pro),Bax (Pre) 

ELISA- lysate P53,P21, 
IGF1, IGFBP1 

Milliplex 
Myokine 

Immuno assay 

IL-6, IL-15, Irisin, 
osteonectine, oncostatin-M,  

Study design 

Pre Yoga 

Post Yoga 

Blood Serum 
on cancer cell 

line   

To study Impact of Yoga primed serum on cancer cell lines PC-3, LNCap  



    
  

   Impact of Yoga-  PCOS 



Polycystic Ovarian Syndrome (PCOS) 

Most common and complex endocrine and metabolic disorder worldwide in reproductive-age women.  

 Combination of signs and symptoms of androgen excess and ovarian dysfunction (Asunción M et al., 2000). 
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6-26% of women affected  globally (Karsten et al., 2021).  

Prevalence - India = 3.7 to 22.5 per cent (Ganie M. et al., 2019). 

Major cause of anovulatory infertility up to 20% of infertile couples (J. Laven., 2019). 

75% to 85% of PCOS women have irregular menstruation (Azziz R et al., 2009). 

 Hyperandrogenism -80 to 85%;  Insulin Resistance -70-95%;Anxiety-Depression-15 to 25%        

Increased risk of  T2D, CAD, CVD, HT, NAFLD,  Alzeimers disease, Ovarian & endometrial cancer 

Complex, multifactorial lifestyle disorder-systemic defect rather than reproductive dysfunction 

alone, strong psychosomatic component- Need to manage by Mind body integrated approach-Yoga. 



Rationale: Extra-ovarian factors in PCOS pathogenesis 
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Impact of Yoga -PCOS  

Mitochondrial copy  number 

Telomere length Reactive oxygen species  (ROS) and Oxidative stress  (OS) 

Inflammatory markers 
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Quality of Life Back depression inventory 

   Transcript expression level  

 Significant  improvement after yoga 

intervention 

 

 Pilot study data suggest that yoga 

intervention can be explored to address the 

underlying molecular mechanism at genetic 

and epigenetic level and evaluate their 

impact on the modulation of disease 

progression in PCOS. 

Impact of Yoga -PCOS  

miRNA expression level 



    
  

   
Impact of Yoga on Autoimmune Diseases 

Rheumatoid Arthritis 



Rheumatoid Arthritis 

Treatment takes 6 to 12 weeks to show decline in severity of symptoms 
DMARD- numerous side-effects, relapses, poor compliance  
Yoga- Re-establishes immunological tolerance & molecular remission 



YMLI  significant ↓ in disease severity as ↓ DAS28ESR & ↓ HAQ-DI & 

 ↓ depression severity 





YBLI  significant ↓ 

Oxidative stress & 

DNA damage 
 

Yoga : Markers of Oxidative stress 







p-value (ns = p > 0.05; *p  0.05; **p  0.01; ***p  0.001 ****; p  0.0001). 



p-value (ns = p > 0.05; *p  0.05; **p  0.01; ***p  0.001 ****; p  0.0001). 

Mitochondrial  biogenesis  markers 

Clinical Implications 
Mitochondrial Diseases 

LHON 
Tissues with high energy demand 
          Brain, liver, heart 
Aging 

 
 
  



    
  

   
Impact of Yoga on Glaucoma 



POAG 
Patients 

Decreased expression of 
inflammatory genes, 

apoptotic genes, genes 
involved in 

neurodegeneration and 
IOP elevation 

Increased expression of 
antiinflammatory genes, 

genes involved in 
neuroprotection, & 
maintainance of TM 
structure and wound 

healing ,antioxidant genes 

RGC Apoptosis 
Increased IOP 
Ischaemia Hypoxia 
Glutamate excitotoxicity 
Oxidative Stress(ROS) 
Decrease in neurotrophins(BDNF) 
Inflammation of Glial cells(TNF) 
Nitric Oxide-cGMP dysfunction  

 



Significant increase in oxygenated Hb in prefontal cortex after 6 weeks 

Restor Neurol Neurosci. 2018;36(6):741-753.. 



    
  

   Impact of Yoga on  Depression 



Times of India 
10th October 2019 

Times of India 
11th October 2019 
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The rates for remission -59% YOGA group and 33% DRUG group 
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Yoga- ART OF LIVING 

    Yoga-Tremendous transformative power-dynamic changes in gene expression 
 
Epigenome influences our health- We too can influence our epigenome-by our choices 
                                          What will your choice  be? 

    Modulates -THE  INTERNAL PHARMACY  



Thankyou 


