Efficacy of yoga in balancing the deranged biochemical profile in
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ABSTRACT :

Background: Alteration in biochemical profile has been observed in perimenopause due to
change in the hormonal level. Regular practice of yoga has been found to be effective in improving serum lipid concentration, glycemic index and combat the oxidative stress. The purpose of this study was to analyze the effects of yoga on glycemic index, serum lipid profile,
thyroid stimulating hormone (TSH), cortisol and antioxidant activity (AOA) in healthy perimenopausal women residing in the coastal region of Karnataka.
Methodology: 111 women aged 40 to 60 years with perimenopausal symptoms were recruited
considering inclusion and exclusion criteria set for the study. Our participants were checked
for glycemic index, serum lipid profile, TSH, cortisol and AOA levels before and after 12-weeks
of yoga intervention.
Results: Yoga therapy intervention resulted in significant decrease (P=0.05) in fasting blood
sugar, glycated hemoglobin (P=0.03), total cholesterol (TC) (P=0.06), low density lipoprotein (LDL) (P=0.04), TC/HDL ratio (P=0.002). Serum triglyceride concentration is decreased
whereas high density lipoprotein (HDL), TSH and AOA was increased within the normal
range after the intervention, though the change was not statistically significant. Cortisol
showed no significant change after yoga therapy intervention.
Conclusions: Our findings indicate that yoga helps in improving the glycemic index, serum
lipid profile, TSH and AOA in perimenopausal women. Thus it can be effectively used to improve the quality of life in perimenopausal women.
Keywords: Perimenopause, TSH, cortisol, AOA, yoga, Karnataka.

Perimenopause refers to the time period before, during and
after menopause. It is a physiological process in women
that occurs around 40-55 years of age before the permanent
cessation of menstruation. The length of this period varies
from woman to woman but generally it lasts for about 7
years.1 During this period the ovarian functions fluctuate
and diminish resulting in various clinical consequences.2
It is characterized by gradual decline of estrogen (E)
secretion and there is gradual increase in titers of
progesterone & gonadotropin (FSH & LH). This gradual
decline in endogenous estrogen production leads to
many complications like increased cardiovascular risk
3,4,5
, detrimental effects on the vasculature, bone, lipid
profile, coagulation & fibrinolytic system6. On the other
hand, changes in the levels of gonadotropins & increased
FSH levels lead to alteration in the volume & frequency
of bleeding (oligomenorrhea, polymenorrhea, hypo or
menorrhagia).7,8
Studies have shown that there is abnormal atherogenic
lipid profile observed in menopausal period, which is
characterized by increase in total and LDL cholesterol,
*Corresponding author:

triglycerides (TG) and decrease in HDL-cholesterol with
elevated serum glucose & insulin levels. The abnormal
lipid profile results in redistribution of fat in the body and
cause weight gain & development or increase in obesity.9
There are many factors that predispose to the development
of oxidative stress during menopause10 such as estrogen
deficiency; reports have confirmed that estrogen has an
antioxidant capacity independent of its binding to the
receptors. Previous studies showed that the decline of
estrogen during menopause transition can lead to severe
oxidative stress.11
To improve the immediate symptoms of menopause and
to manage long term consequences, hormone therapies
(HT) have been used extensively. But, unfortunately these
therapies have created new concerns about the increased
risk of neoplasia of the endometrium and possibly the
breast.12,13 Along with this it also results in vaginal bleeding
in most women.1
Therefore the contraindication associated with HT has
motivated several researchers to investigate the role of
alternative therapies in the safe management of short
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and long term effect of menopause. The commonly
used alternative therapies are (i) Diet and Nutrition (ii)
Psychology and spirituality (iii) Exercise (iv) Herbal and
homeopathic therapies14. Yoga is one among the many
alternative therapies. The most common yoga practices
are posture (asana), controlled breathing (pranayama) and
meditation (dhyana).15 It can be very effective in providing
relief from physical and psychological symptoms associated
with many chronic diseases and also provide good health,
physical strength and enhance overall quality of life.16
There are some reports which have shown the therapeutic
effects of yoga therapy in effectively managing various
chronic health disorders affecting the major organ
system including neuroendocrine, respiratory, excretory,
cardiovascular, musculo-skeletal and gastrointestinal
systems.17 The role of yoga is also attributed to combating
oxidative stress in type 2 diabetes18, end stage renal failure19,
insulin resistance syndrome, coronary artery disease20,21,
hypertension22 and inflammation.23 It is also beneficial
in reducing waist circumference and improving blood
pressure, glycemic index, insulin sensitivity, BMI and lipid
profiles.18,20,24
Although previous studies have shown that oxidative stress
is related to the human physical status and its pathogenesis,
little is known about the effects of yoga on oxidative stress
and antioxidant components in perimenopausal women.
In the present study, we assessed the effects of yoga therapy
in combating oxidative stress and balancing the altered
biochemical profile in perimenopausal women hailing
from the coastal region of Karnataka.
Methods:
Participants:
This was a cross sectional study approved by the institutional
ethical committee. Informed consent was obtained from the
volunteers participating in the study. The study was carried
out in 111 women aged between 40 and 60 years, belonging
to various self-help groups, women organizations and yoga
therapy clinics in this area. The women participating in the
study satisfied the following inclusion criteria (a) 40 to 60
years of age (b) be willing and be able to practice yoga (c)
have perimenopausal symptoms. Those excluded from the
study were (a) women who were already practicing yoga
for a month or more, (b) women with surgical menopause
and receiving any kind of hormone therapy (c) women
who had any active psychological disorders or any other
medical disorders.
Design:
In this interventional study, 111 perimenopausal women
were divided into 10 sub-groups. The intervention program
in all these 10 groups started with collecting blood for base
line data, followed by teaching and practicing the protocols
and then follow ups and collection of post interventional
data. The intervention was practice of yoga in the morning
for 45 minutes per day for 12 weeks. The duration of each
asana is given in the table 1.
Biochemical analysis:
On the day of blood collection, the subjects were asked to
abstain from yoga or any other form of exercise. Blood (5
mL) was drawn from an anticubital vein at baseline (0 week)
and after 12 weeks of yoga intervention. Glucose, total
cholesterol and triglycerides were measured by standard
enzymatic method in a Roche/Hitachi clinical chemistry
analyzer. HbA1C was measured by the turbidimetric
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inhibition immunoassay using commercial kits supplied
by Tina-quant. HDL-cholesterol was measured by the
same enzymatic assay for cholesterol in the supernatant
after precipitating LDL, VLDL and lipoproteins by
dextran sulfate. LDL-cholesterol was calculated using
Friedwald’s formula. TSH and cortisol were measured by
chemiluminescent immunoassay using commercial kits
supplied by COBAS in an Elesys immunoassay analyzer.
The AOA was estimated by spectrophotometric method of
Koracevic et al.25This method is based on the principle that
the standardized solution of iron EDTA complex reacts
with hydrogen peroxide by a Fenton type of reaction,
leading to the formation of hydroxyl radicals. This reactive
oxygen species degrades benzoate, resulting in the release
of TBARS. Antioxidants from the added plasma cause
the suppression of production of TBARS. The reaction is
measured spectrophotometrically at 532nm. The inhibition
of the color developed is defined as AOA.26
Asanas (body postures)

Approximate time

Swastikasana (auspicious pose)

2 min

Vajrasana (thunderbolt pose)

2 min

Supta vajrasana (reclined Thunderbolt Pose)

2 min

Tadasana (Mountain pose)

2 min

Trikonasana (Triangle pose)

2 min

Parsvakonasana (extended side angle pose)

2 min

Paschimottasana (seated forward bend)

2 min

Purvatanasana (seated back arch)

2 min

Janushirshana (head to the knee pose)

2 min

Pavanamuktaasana (wind relieving pose)

2 min

Bhujangasana (cobra pose)

2 min

Shalabhasana (locust pose)

2 min

Dhanurasana (bow pose)

2 min

Vakrasana (twisted pose)

2 min

Padottanasana (wide-legged forward bend)

2 min

Shavasana (corpse pose)

5 min

Pranayama (breathing exercises)
Anuloma-viloma

5 min

Suryabhedana

5 min

Sheetali

2 min

Bhramari
Table 1: Duration of yoga therapy – 45minutes/day

2 min

Statistical analysis:
Statistical analysis was performed using Statistical Package
for Social Sciences, version 15.0 (SPSS Inc. Chicago, USA)
for a level of statistical significance of 5%. The base line
values for all the variables in both groups were compared
using paired t-test and P values less than 0.05 were
accepted as significant differences between pre and postintervention data. Mann-Whitney test was performed for
skewed data and the results were expressed in median &
IQR. Pearson’s correlation was applied to correlate between
the parameters. The results were expressed as mean ± SD
in a tabular form.
Results:
Table 2 shows that yoga therapy intervention resulted in
significant (P=0.05) decrease in fasting blood sugar by
3.33%, glycated hemoglobin (P=0.03) by 1.89%, total
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cholesterol (P=0.06) by 2.05%, low density lipoprotein
cholesterol (LDL-C) (P=0.04) by 3.42%, TC/HDL-C
(P=0.002) by 4.91% and LDL-C/HDL-C ratio (P=0.006)
by 6.27%. Serum triglycerides concentration (Table 3)
was moderately decreased (4.20%) whereas high density
lipoprotein cholesterol (HDL-C) was slightly increased
(1.73%). Thyroid stimulating hormone (TSH) and cortisol
was increased by 6.42% and 2.11% respectively. Marginal
increase (3.93%) was also observed for total antioxidant
activity (AOA) after the yoga intervention. But the change
was statistically not significant.
On Pearson’s correlation, glycated hemoglobin correlated
positively with serum cortisol before (r=0.274, P=0.004)
and after (r=0.352, P= 0.001) yoga therapy. Also, serum low
density lipoprotein cholesterol correlated positively with
thyroid stimulating hormone before (r=0.337, P=0.001)
and after (r=0.227, P=0.017) yoga intervention.
Parameters

Pre yoga
(n=111)

Post yoga
(n=111)

Fasting blood sugar(mg/dL)

110.26±31.95

106.59±26.88*

Glycated hemoglobin (%)

6.34±0.84

6.22±0.83†

Total cholesterol
(mg/dL)

208.27±35.85

204.00±35.02‡

HDL-cholesterol
(mg/dL)

48.92±12.64

49.77±10.86

LDL-cholesterol
(mg/dL)

132.20±31.76

127.68±29.32•

TC/HDL-cholesterol ratio

4.48±1.20

4.26±1.08||

LDL-C/HDL-C

2.87±0.97

2.69±0.88**

Cortisol (µg/dL)

14.16±5.62

14.46±5.73

Antioxidant activity (mmol/ 0.890±0.16
litre)

0.925±0.23

p-value: *=0.05, †=0.03, ‡=0.06, • =0.04, ||=0.002, **=0.006
Table 2. Comparison of biochemical parameters in perimenopausal
women before and after yoga therapy. (Mean ± SD)
Parameters

Pre yoga

Post yoga

p value

Triglycerides (mg/dL)

119.0
(85.0, 161.0)

114.0
(83.0, 157.0)

0.870

Thyroid stimulating
2.80
2.98
0.580
hormone (UIU/ml)
(2.0, 4.6)
(2.3, 4.0)
Table 3. For skewed data, the results were expressed in median & IQR

Discussion:
Menopause is an important event in a woman’s life. It is
be associated with severe physical and psychological
changes. Effective health care management of menopause
involves two important issues, first control of symptoms
associated with menopause and the second, prevention and
management of conditions that become more prevalent
after menopause like osteoporosis, metabolic syndrome,
cardiovascular disease, neuro-degenerative diseases and
cancer. All the above mentioned conditions can also results
due to excessive oxidative stress which is observed due to
change in the hormonal level during menopause. Thus
these issues need to be addressed and strategies need to be
developed that will help women to maintain a healthy and
productive life. In our study we explored the role of yoga
therapy in the management of biochemical alterations

during menopause.
In the present study, compared to pre yoga, post yoga
group showed significant reduction in both FBS and
GHB levels. Previous studies have documented reduction
in FBS and GHB levels in diabetic patients following
the practice of yoga either alone or in combination with
other therapies20. Our study also showed that yoga is
effective in improving the indices of insulin resistance in
non-diabetic perimenopausal women. This observation
is important as insulin resistance increases dramatically
with menopause27,28 and is considered to be a key factor
underlying the abrupt increase in CVD risk among women
after menopause.29,30
Several factors and mechanisms seem to be responsible
for the improved glucose metabolism associated with yoga
intervention. Manjunath et al31 have reported that yoga
practice also leads to increased sensitivity of β-cells of
pancreas to glucose signals which seems to be a sustained
change resulting from a progressive long term effect of asana.
Another study by Gorden et al32 reports that yoga helps in
increasing the percentage of insulin binding receptors as
well as internalization of the insulin- receptor complex.
Reduced parasympathetic tone and increased sympathetic
activity with enhanced cardiovascular reactivity are
strongly involved in the pathogenesis of atherosclerosis,
cardiovascular diseases and insulin resistance syndrome
(IRS).33 These risks can be reduced by the effective use of
yoga, as yoga decreases the activation of hypothalamicpituitary-adrenal axis and the sympatho-adrenal system.
Along with this yoga also enhances the parasympathetic
tone via vagus which further reduces the risk and gives
the feeling of well-being.34 Possibly, a similar mechanism
helped in reducing the FBS and GHB in our study.
Significant reduction in serum total cholesterol (TC), low
density lipoprotein cholesterol (LDL-C) and TC/HDLcholesterol ratio is one of the most important observations
in the study. Several studies from different parts of the
world have reported the derangement of lipid profile
during and after menopause.35-38 This derangement is
mainly due to hormonal changes, especially of estrogen,
that takes place during menopause. Thus, this metabolic
change increases the risk of atherosclerosis in general and
CVD in particular.39,40 Our study is comparable with the
review article of Innes and Vincent.34 They reviewed 12
previous studies which suggest the lipid lowering effect of
yoga. Though earlier studies have shown this lipid lowering
effect of yoga in patients with hypertension, diabetes
or CVD41-44, this study demonstrate significant positive
changes in blood lipids following yoga intervention in
otherwise healthy perimenopausal women.
The serum triacylglycerol (TG) levels, which have been
reported to be increased in menopausal women45, were not
significantly altered after yoga intervention in our study.
Findings on serum HDL-C levels in menopause have been
inconsistent with studies reporting both increased46,47 and
decreased values. 45, 48 Again, in this study no significant
change in HDL-C levels was observed after yoga
intervention, though the TC/HDL-C and LDL-C/HDL-C
ratios were significantly reduced. This finding is also
important as previous evidence shows positive association
between TC/HDL-C ratio and atherosclerotic mortality in
women like in men, although women’s absolute risk seems
to be lower.49 One study has indicated hepatic lipase as a
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possible mediator of lowered HDL-C as well as increased
LDL-C in long term menopausal woman.50 Similar to
regulation of glucose metabolism through insulin receptors,
yoga also may stimulate the peripheral utilization of LDL
particles by modulating cellular LDL receptors and thereby
reducing serum LDL-C levels. Further exploration of the
suggested relationship of yoga and various cell receptors is
definitely worthwhile.
Although there is paucity of research articles, press
releases have reported that yoga can improve thyroid
function and regular practice of yoga can increase the
release of thyroid hormone.51,52 Hypothyroidism is not
new in perimenopause, as 26 percent of women in or
near perimenopause experience hypothyroidism.53 A
previous study reported that subclinical hypothyroidism is
increasing in peri and post-menopausal women54 and this
subclinical hypothyroidism is an independent risk factor
for atherosclerosis and myocardial infarction in these
women55. In the present study we observed a slight increase
in thyrotropin (TSH) levels in the post intervention samples
but the increase was within the normal range and was not
statistically significant. There was positive correlation
with the TSH level and LDL-C level in both pre and post
interventional sample which was comparable to the finding
of a study done by Geng et al in Chinese women.56 This
slight increase could be due to yoga asana and the practice
of pranayamas (breathing exercise) which increased the
blood flow to the neck area, stimulating the thyroid gland.57
However no scientific studies have confirmed this theory
yet. Nevertheless, we postulate that regular practice of yoga
can be beneficial in perimenopausal women experiencing
hypothyroidism.
Previous studies showed both increase58 and decrease59,60
in serum cortisol levels after following a yoga regime in
different disorders but there is no study which clearly
indicate the role of yoga on cortisol level in perimenopausal
women. In our study we observed that the serum cortisol
level remain unchanged after yoga intervention which is
comparable to the study by Schell et al.61 who reported the
similar trend in healthy women. The results add to the
previous contradictions of effect of yoga on cortisol. By
this study we can draw a conclusion that 12 weeks of yoga
practice may be too short to stimulate a significant change
in the hormonal profiles of perimenopausal women. Having
said that if they continue to practice yoga for a longer
duration there will be reduction in stress due to meditation
and pranayama (breathing exercise) which will eventually
balance the cortisol level as well. Our results demonstrate
that perimenopausal women with high cortisol level have
high glycated hemoglobin and they correlate positively in
both pre and post intervention samples. This shows that
psychological stress in perimenopausal women leads to
increase in cortisol level which in turn increases the blood
glucose level and glycated hemoglobin which eventually
leads to insulin resistance and metabolic syndrome.
In this study we have observed a slight increase in
antioxidant activity after yoga intervention. This has
been proven in the previous studies that there is marked
oxidative stress observed in postmenopausal women 62- 64,
which is mainly due to hypoestrogenism65. Estrogen acts as
an antioxidant 66-68 during the reproductive life of a woman
and its gradual decline can lead to severe oxidative stress.
Therefore various methods have been used to combat the
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oxidative stress such as dietary therapy with antioxidant
supplement, 69 Menopause hormonal therapy (MHT) 70 and
Selective estrogen receptor modulators (SREMS).71 Along
with these, yoga is also an effective therapy to combat
oxidative stress. It has been reported in previous studies
that yoga can decrease the oxidative stress72 caused during
menopause and increase the antioxidant profile in different
conditions.73,74 This is the first study which shows that yoga
intervention can improve the total antioxidant activity in
perimenopausal women.
In a nutshell, our study reflects the benefits of practicing
yoga which can be put forth as follows. Trikonasana,
paschimottanasana, purvatanasana, pavanamuktasan,
bhujangasan and dhanurasan and parsvakonasana relives
pain in muscles and joints and help in reducing the fat
around abdomen and prevent weight gain. This keeps a
check on obesity which is a risk factor for insulin resistance
and metabolic syndrome. Padottanasana strengthens
the respiratory system, facilitates the venous return and
increases the strength and stamina of the body. This
helps in balancing stability of mind and body. Vakrasana
tones up the spinal nerves, stimulates the pancreas
which helps in utilizing the glucose load. It is useful for
diabetic patients. Pranayamas such as anuloma-viloma,
suryabhedana, sheetali and bhramari creates a soothing
effect on the nervous system and gives the sense of mind
body harmony. They also help in lowering the stress,
nervousness, depression and anxiety. Thus improves the
quality of life in perimenopausal women.
CONCLUSION
Our study shows that 12 weeks of yoga therapy produces
a significant improvement in blood glucose, glycated
hemoglobin and lipid profile in perimenopausal women.
The improvement in the TSH, cortisol and AOA was
observed but it was not statistically significant. This
shows that there is decrease in the oxidative stress and
improvement in antioxidant system after yoga intervention.
Probably the duration of yoga therapy was not enough to
bring a significant change. Yoga therapy program for longer
duration might be efficient in bringing more positive results.
Thus yoga therapy program alone or as an adjunct to the
conventional treatment can be effective in decreasing the
oxidative stress , risk of CVD and metabolic syndrome and
improving the quality of life in perimenopausal women.
REFERENCES
1.
2.
3.

4.
5.
6.
7.
8.
9.

Hurd WW, Amesse LS, Randolph JF., Jr . Menopause. In: Jonathan
SB, editor. Novak’s gynecology. 13th ed. Philadelphia: Lippincott
Williams and Wilkins 2002:450-463.
Neslihan Carda S, Bilge SA, Ozturk TN, Oya G, Ece O, Hamiyet B.
The menopausal age, related factors and climacteric symptoms in
Turkish women. Maturitas 1998;30:37–40.
Writing Group for the PEPS Trial. Effects of estrogen or estrogen/
progestin regimens on heart disease risk factors in postmenopausal
women: the postmenopausal Estrogen/Progestin Interventions
(PEPS) Trial. JAMA 1995;273:199-208.
Peterson LR. Estrogen replacement therapy and coronary artery
disease. Curr Opin Cardiol 1998;13:223-31.
Mendelsohn ME, Karas RH. The protective effects of estrogen on
the cardiovascular system. N Engl J Med 1999;340:1801-11.
Eisenberg DM. Trends in alternative medicine use in the United
States 1990-1997: Results of a follow up national survey. JAMA.
1998;280:1569-75.
Lockwood CJ. Mechanisms of normal and abnormal endometrial
bleeding. Menopause 2011; 18(4):408-411.
Goldstein SR. Significance of incidentally thick endometrial echo
on transvaginal ultrasound in postmenopausal women. Menopause
2011;18(4):434-436.
Pavón P, Alameda HC, & Olivar RJ. Obesidad y menopausia.

©Asian Journal of Biomedical and Pharmaceutical Sciences, 2015.

Abhishek Chaturvedi : Asian Journal of Biomedical and Pharmacutical Sciences, 5(45), 2015, 20-25.
Nutrición Hospitalaria 2006;21:633-637.
10. Mittal PC, & Kant R. Correlation of increased oxidative stress to
body weight in disease-free post-menopausal women. Clinical
Biochemistry 2009;42 (10-11)1007-11.
11. Escalante GC, Quesada MS, & Zeledón SF. Oxidative Profile of
the Menopausal Woman: Estrogens´ Role in the Prevention and
Treatment of Diseases. Acta Médica Costarricense 2009; 51(4):2062011.
12. Grodstein F, Stampfer MJ, Manson JE, et al. Postmenopausal
estrogen & progestin use and the risk of cardiovascular disease. N
Engl J Med 1996; 335:453-61.
13. Manson J.E., Colditz G.A., Willett W.C., Speizer F.E. Stampfer MJ.
A Prospective, Observational Study of Postmenopausal Hormone
Therapy and Primary Prevention of Cardiovascular Disease.
Annals of Internal Medicine 2000;133(12):933-941.
14. Kass-Annesse B. Alternative therapies for menopause. Clin Obstet
Gynae 2000; 43:162-83.
15. Vaze N, Joshi S. Yoga and menopausal transition. J Midlife Health
2010;1(2):56-8.
16. Nayak G, Kamath A, Kumar P, Rao A. A study of quality of life
among perimenopausal women in selected coastal areas of
Karnataka, India. J Midlife Health 2012;3(2):71-5.
17. Jane Hart. ‘An Overview of Clinical Applications of Therapeutic
Yoga’.Alternative and Complementary Therapies 2008;14:29-32.
18. Hegde SV, Adhikari P, Kotian S, Pinto VJ, D’Souza S, D’Souza V.
Effect of 3-month yoga on oxidative stress in type 2 diabetes with
or without complications: a controlled clinical trial. Diabetes Care
2011; 34(10):2208-10.
19. Gordon L, McGrowder DA, Pena YT, Cabrera E, Lawrence-Wright
MB. Effect of yoga exercise therapy on oxidative stress indicators
with end-stage renal disease on hemodialysis. Int J Yoga 2013;
6(1):31-8.
20. Innes KE, Bourguignon C, Taylor AG. Risk indices associated
with the insulin resistance syndrome, cardiovascular disease, and
possible protection with yoga: a systematic review. J Am Board
Fam Pract 2005; 18(6):491-519.
21. Jatuporn S, Sangwatanaroj S, Saengsiri AO, Rattanapruks S,
Srimahachota S, Uthayachalerm W et al. Short-term effects of an
intensive lifestyle modification program on lipid peroxidation and
antioxidant systems in patients with coronary artery disease. Clin
Hemorheol Microcirc 2003;29(3-4):429-36.
22. Dhameja K, Singh S, Mustafa MD, Singh KP, Banerjee BD, Agarwal
M, et al. Therapeutic effect of yoga in patients with hypertension
with reference to GST gene polymorphism. J Altern Complement
Med 2013; 19(3):243-9.
23. Yadav RK, Magan D, Mehta N, Sharma R, Mahapatra SC. Efficacy
of a short-term yoga-based lifestyle intervention in reducing stress
and inflammation: preliminary results. J Altern Complement Med
2012; 18(7):662-7.
24. Gordon LA, Morrison EY, McGrowder DA, Young R, Fraser YT,
Zamora EM, et al. Effect of exercise therapy on lipid profile and
oxidative stress indicators in patients with type 2 diabetes. BMC
Complement Altern Med 2008; 8:21.
25. Koracevic D, Koracevic G, Djordjevic V, Andrejevic S, Cosic V.
Method for the measurement of antioxidant activity in human
fluid. Clin Pathol. 2001;54:356-361
26. Gutteridge JMC, Maidt L, Poyer L. Superoxide dismutase and
Fenton chemistry. Biochem J 1990; 269:169-174.
27. Manco M, Nolfe G, Calvani M, Natali A, Nolan J, Ferrannini E et al;
European Group for the Study of Insulin Resistance. Menopause,
insulin resistance, and risk factors for cardiovascular disease.
Menopause 2006;13(5):809-17.
28. Jouyandeh Z, Nayebzadeh F, Qorbani M and Asadi M. Metabolic
syndrome and menopause. Journal of Diabetes & Metabolic
Disorders 2013;12:1-4.
29. Rossi R, Grimaldi T, Origliani G, Fantini G, Coppi F, Modena
MG. Menopause and cardiovascular risk. Pathophysiol Haemost
Thromb 2002;32(5-6):325-8.
30. Chu MC, Cosper P, Orio F, Carmina E, Lobo RA. Insulin resistance
in postmenopausal women with metabolic syndrome and the
measurements of adiponectin, leptin, resistin, and ghrelin.
American Journal of Obstetrics and Gynecology 2006;94(1):100104.
31. Manjunath S, Vempathi RP, Ghosh D, Bijalani RL. An investigation
into the acuteand long-term effects of selected yogic postures on
fasting and postpondrial glycemia and insulinemia in healthy
young subjects. Indian J Physiol Pharmacol 2005; 49: 319-24.
32. Gordon L, Morrison EY, McGrowder D, Penas YF, Zamoraz EM,

33.

34.
35.
36.

37.

38.
39.
40.
41.

42.
43.
44.
45.

46.
47.
48.
49.

50.

51.

52.

53.
54.

55.

Garwood D et al. Effect of yoga and traditional physical exercise on
hormones and percentage insulin binding receptor in patients with
type 2 diabetes. Am J Biotechno Biochem 2008;4:35-42.
Madanmohan, Bhavanani AB, Dayanidy G, Sanjay Z, Basavaraddi
IV. Effect of yoga therapy on reaction time, biochemical parameters
and wellness score of peri and post-menopausal diabetic patients.
Int J Yoga 2012;5:10-5.
Innes KE, Vincent HK. The Influence of yoga-based programs on
risk profiles in adults with type 2 diabetes mellitus: A systematic
review. Evid Based Complement Alternat Med 2007;4:469-86.
Igweh JC, Nwagha IU, Okaro JM. The effects of menopause on the
serum lipid profile of normal females of South East Nigeria. Niger
J Physiol Sci 2005;20(1-2):48-53.
Derby CA, Crawford SL, Pasternak RC, Sowers M, Sternfeld B,
Matthew KA. Lipid Changes During the Menopause Transition in
Relation to Age and Weight The Study of Women’s Health Across
the Nation. Am. J. Epidemiol 2009;169:1352-1361.
Zhou JL, Lin SQ, Shen Y, Chen Y, Zhang Y, Chen FL. Serum
lipid profile changes during the menopausal transition in
Chinese women: a community-based cohort study. Menopause
2010;17(5):997-1003.
Bhagya V , Hemalatha N R ,Veeranna H B , Banu V. Serum lipid
profile in prepubertal, reproductive and postmenopausal women. .
Int J Biol Med Res 2011; 2(3): 639-642.
Cummings KC. Lipid and cardiac risk profiles. Clin Chem 2003;
47: 407-9.
Castelli WP. Cholesterol and lipids in the risk of coronary artery
disease- the Framingham heart study. Can J Cardiol 1988; 4: 5-10.
Damodaran A, Malathi A, Patil N, Shah N, Suryavansihi,
Marathe S. Therapeutic potential of yoga practices in modifying
cardiovascular risk profile in middle aged men and women. J Assoc
Physician India 2002; 50: 633-40.
Sahay BK. Role of yoga in diabetes. J Assoc Phys India 2007; 55:
121-6. 43.
Rast SD, Hojjati Z. and Shabani R. The effect of yoga training on
lipid profile and blood glucose in type II diabetic females. Annals
of Biological Research 2013;4(8):128-133.
Shantakumari N, Sequeira S, El deeba R. Effects of a yoga
intervention on lipid profiles of diabetes patients with dyslipidemia.
Indian Heart J 2013; 65(2): 127–131.
Nwagha UI, Ikekpeazu EJ, Ejezie FE, Neboh EE, Maduka IC.
Atherogenic index of plasma as useful predictor of cardiovascular
risk among postmenopausal women in Enugu, Nigeria. African
Health Science 2010; 10: 248-52.
Graff-Iversen S, Thelle DS, Hammer N. Serum lipids, blood
pressure and body weight around the age of the menopause. Eur J
Cardiovasc Prev Rehabil 2008; 15:83-8.
Kim CJ, Kim TH, Ryu WS, Ryoo UH. Influence of menopause on
high density lipoprotein-cholesterol and lipids. J Korean Med Sci
2000; 15: 380-6.
Sultan N, Nawaz M, Sultan A, Fayaz M, Baseer A. Effect of
menopause on serum HDL-cholesterol level. J Ayub Med Coll
Abbottabad 2003 Jul-Sep;15(3):24-6.
Conroy RM, Pyorala K, Fitzgerald AP, Sans S, Menotti A, De
Backer G et al; SCORE project group.Estimation of ten-year risk
of fatal cardiovascular disease in Europe: the SCORE project. Eur
Heart J 2003; 24:987-1003.
Berg GA, Siseles N, Gonzalez AI, Ortiz OC, Tempone A, Wikinski
RW. Higher values of hepatic lipase activity in postmenopause:
relationship with atherogenic intermediate density and low density
lipoproteins. Menopause 2001; 8: 51-7.
Andrew Weil. Hypothyroidism- What kinds of therapies does
Dr. Weil recommend for hypothyroidism? ,Tucson, Arizona : Weil
Foundation ; 8/12/2014.Available from(http://www.drweil.com/
drw/u/ART03192/Hypothyroidism.html)
Sara Gottfried. The Hidden Culprit. Oakland, California:
yogainternational.com; summer 2012; 8/12/2014.Available from
(http://www.saragottfriedmd.com/wp-content/uploads/2012/09/
Yoga-International-The-Hidden-Culprit.pdf )
Northrup C. The Wisdom of Menopause (Revised Edition). New
York (US): Hay House; 2012.
Joshi SA, Bhalerao A, Somalwar S, Jain S, Vaidya M, Sherawat
N. Screening of Peri- and Postmenopausal Women for
Hypothyrodism. Journal of South Asian Federation of Obstetrics
and Gynaecology 2011;3(1):14-16.
Hak A E, Pols HAP, Visser TJ, Drexhange HA, Hofman A,
Etteman JCMW. Subclinical hypothyroidism is an independent
risk factor for atherosclerosis and myocardial infarction in elderly

© Asian Journal of Biomedical and Pharmaceutical Sciences, 2015.

Page 24

Abhishek Chaturvedi : Asian Journal of Biomedical and Pharmacutical Sciences, 5(45), 2015, 20-25.

56.

57.
58.

59.
60.
61.
62.
63.
64.
65.

women: The Rotterdam study. Annals of International Medicine
2000;132(2):270-78.
Geng H, Zhang X, Wang C et al . Even mildly elevated TSH is
associated with an atherogenic lipid profile in postmenopausal
women with subclinical hypothyroidism. Endocrine Research
2014. Ahead of Print :1-7 (doi: 10.3109/07435800.2013.879166)
Pajai MS, Pajai SV. Role of yoga in prevention of hypothyroidism. J
Pharm Sci Innov 2014;3(2):111-113.
Curtis K, Osadchuk A, Katz J. An eight-week yoga intervention is
associated with improvements in pain, psychological functioning
and mindfulness, and changes in cortisol levels in women with
fibromyalgia. J Pain Res 2011;4:189-201.
Bershadsky S, Trumpfheller L, Kimble HB, Pipaloff D, Yim IS.
The effect of prenatal Hatha yoga on affect, cortisol and depressive
symptoms. Complement Ther Clin Pract 2014 May;20(2):106-13.
Thirthalli J, Naveen GH, Rao MG, Varambally S, Christopher R,
Gangadhar BN. Cortisol and antidepressant effects of yoga. Indian
J Psychiatry 2013 Jul;55(Suppl 3):S405-8.
Schell FJ, Allolio B, Schonecke OW. Physiological and psychological
effects of Hatha-Yoga exercise in healthy women. Int J Psychosom
1994;41(1-4):46-52.
Zitňanová I, Rakovan M, Paduchová Z, Dvořáková M, Andrezálová
L, Muchová J et al. Oxidative stress in women with perimenopausal
symptoms. Menopause 2011 Nov;18(11):1249-55.
Agarwal A, Aponte‑Mellado A, Premkumar BJ, Shaman A, Gupta
S. The role of oxidative stress of female reproduction: A review.
Reprod Biol Endrocrinol 2012;10:1‑32.
Signorelli SS, Neri S, Sciacchitano S, Pino LD, Costa MP, Marchese
G, et al. Behaviour of some indicators of oxidative stress in
postmenopausal and fertile women. Maturitas 2006;53:77‑82.
Sánchez-Rodríguez MA, Zacarías-Flores M, Arronte-Rosales A,
Correa-Muñoz E, Mendoza-Núñez VM. Menopause as risk factor
for oxidative stress. Menopause 2012 Mar;19(3):361-7.

66. Mann V, Huber C, Kogianni G, Collins F, Noble B. The antioxidant
effect of estrogen and Selective Estrogen Receptor Modulators in
the inhibition of osteocyte apoptosis in vitro. Bone 2007;40(3):674–
684.
67. Borrás C, Gambini J, Grueso RL, Pallardó FV, Viña J. Direct
antioxidant and protective effect of estradiol on isolated
mitochondria. Biochimica et Biophysica Acta (BBA) - Molecular
Basis of Disease 2010;1802(1):205–211.
68. Wang Z, Chandrasena ER, Yuan Y et al. Redox cycling of
catechol estrogens generating apurinic/apyrimidinic sites and
8‑oxo‑deoxyguanosine via reactive oxygen species differentiates
equine and human estrogens. Chem Res Toxicol 2010;23:1365‑73.
69. Miguel J, Ramirez‑Bosca A, Ramirez‑Bosca JV, Alperi
JD. Menopause: A review on the role of oxygen stress and
favorable effects of dietary antioxidants. Arch Gerontol Geriatr
2006;42:289‑306.
70. Rozenberg S, Vandromme J, and Antoine C. Postmenopausal
hormone therapy: Risks and benefits. Nat Rev Endocrinol
2013;9:216‑27.
71. Dutertre M, Smith CL. Molecular mechanisms of selective
estrogen receptor modulator (SERM) action. J Pharmacol Exp
Ther 2001;295:431‑7.
72. Innes KE, Selfe TK, Taylor AG. Menopause, the metabolic
syndrome, and mind-body therapies. Menopause 2008;15(5):100513.
73. Sinha S, Singh SN, Monga YP, Ray US. Improvement of glutathione
and total antioxidant status with yoga. J Altern Complement Med
2007;13(10):1085-90.
74. Ross A, Thomas S. The health benefits of yoga and exercise: a review
of comparison studies. J Altern Complement Med 2010;16(1):3-12.

Cite this article as:
Abhishek Chaturvedi, Gayathry Nayak, Akshatha G Nayak, Vivek Sharma, A. Sapna Devi, Anjali Rao. Efficacy of yoga in balancing
the deranged biochemical profile in healthy perimenopausal women hailing from South Kanara district of Karnataka, India.
Asian Journal of Biomedical and Pharmacutical Sciences, 5(45), 2015, 20-25.

Page 25

©Asian Journal of Biomedical and Pharmaceutical Sciences, 2015.

