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ABSTRACT

Glucose is a ubiquitous fuel in biology. When there is a lack of insulin secretion or cell resist to uptake glucose
leads to Diabetes Mellitus (DM). Diabetes leads to both premature death and complications such as inflammation,
blindness, amputations, renal disease and cardiovascular diseases. Many scientists put limits saturated fat intake at
the top of the list because these fats are strongly linked with heart disease and Type 2 Diabetes Mellitus.
Polyunsaturated fatty acids (PUFA’s) cannot be synthesized in the body and it must be provided in the diet only.
Generally plasma Tumor Necrosis factor alpha (TNF- alpha) levels increase in many inflammatory diseases.
Plasma levels of TNF alpha and calcium levels were assessed in diabetic patients without PUFA therapy (n = 30),
with PUFA therapy for 30 days (n = 30) and normal healthy individuals (n=30). The values were statistically
analyzed using one-way analysis of variance (ANOVA) followed by Tukey's posthoc test for multiple comparison
methods. The Significance level was kept at P<0.05. The TNF alpha levels significantly increased in both diabetic
groups than the normal group, and TNF alpha levels was significantly decreased in the PUFA therapy group than
the without PUFA therapy group. The serum calcium levels were assessed in this study, but there is no significant
change between the groups. In conclusion the PUFA rich oil has the effect on the reduction of TNF alpha levels in
diabetic patients.
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INTRODUCTION Cardiovascular Disease, Anti-inflammatory activity,

The incidence of Type 2 Diabetes Mellitus (T2DM) is
increasing at an alarming rate both nationally and
worldwide. Diabetes is the fifth leading cause of death in
the US and it is also a major cause of significant
morbidity. The worldwide occurrence of diabetes has
continued to increase significantly. Globally, as of 2011,
an estimated 366 million people had DM, with type Il
makes up about 90% of the cases. M The risk of
developing Type Il diabetes increases with age, obesity,
and lack of physical activity. ! In India, estimates show
that there were 31.7 million people with diabetes in the
year 2000 and this is projected to increase to 79.4million
by 2030. ¥ Diabetes mellitus occurs throughout the
world, but is more common (especially type Il) in the
more developed countries, where the majority of patients
are aged between 45 and 64 years.

PUFA are fatty acids also called omega-3 fatty acids; it
includes alpha-linolenic acid (ALA), eicosapentaenoic
acid (EPA), and docosahexaenoic acid (DHA). PUFA
has an effect on depression,®™ Prevention of
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hypertriglyceridemia and rheumatoid arthritis.® Tumor
necrosis factor (is a cell signaling protein (cytokine)
involved in systemic inflammation and is one of the
cytokines that make up the acute phase reaction. Calcium
is an essential trace element in living organisms; it is an
important  component  of  ahealthy dietand
a mineral necessary for life.

MATERIALS AND METHODS

Study area and protocol: After the approval of
Institutional Ethical Committee (IECNo: 20/09/2017),
this study was conducted in Central Research
Laboratory, Chengalpattu Government Medical College
and Hospital, Chengalpattu between 8.00 AM and 10.00
AM. Three groups were used for this study and each
group comprises about 30 individuals.

Group — I: Normal, healthy individuals

Group — Il: Newly diagnosed and controlled Type Il
diabetic patient without PUFA Therapy
Group — IlI: Newly diagnosed and controlled Type Il

diabetic patient with PUFA Therapy.
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Drugs and sample collection: The Type Il diabetic
patients (Group II1) were instructed to take one pill of
PUFA rich oil (Flax seed oil) (500 mg) three times a day
after food for 30 days (Vestige Marketing Pvt. Ltd.,

India). After the PUFA oil therapy, with empty stomach
2 ml of blood were collected from all the groups (Group
I, Group Il and Group IIl) in cubital wvein for
Biochemical analysis.

Table 1: Criteria for Individuals (according to American diabetic society).

Inclusion criteria Exclusion criteria

e  Age group: above 20 below 50 yrs,

Both sexes,

Normal, healthy individuals,

Non smoking,

HbAlc<7.0%

Non alcoholic and not other serious illness.

Age group: below 20 to above 50 yrs

Chronic inflammatory diseases,

Psychological and neurological problems,
Smoking,

Alcoholic,

HbAlc > 7.0%

Uncontrolled diabetic and cardiac related problem
individuals and other serious illness problems.

Biochemical parameters

Estimation of serum calcium level

Serum calcium ion was measured by using calcium
(Arsenazo) reagents (OSR65117). In this method the
serum calcium ions react with Arsenazo Il reagents to
form an intense purple colored complex, and then it was
calibrated in a spectrophotometer at 660 nm wavelength.

Estimation of HbAlc level

The high quality enzymatic assay for the quantification
of HbAlc in whole blood was performed in all the
groups by Crystal Chem’s Hemoglobin Alc (HbAlc) kit
(C. No - 80099), according to the manual given by the
manufacturer.

Estimation of plasma TNF-alpha level

EDTA containing blood sample vials were centrifuged at
1200 RPM for 10 min at 4°C. The levels of TNF- alpha
was determined by using an ELISA Kit according to the
manual given by the manufacturer. (Cusabio, Biotech Co
Limited, China. C.No.CSB-E04740h)

Statistical Analysis
All data were expressed as Mean + S.D. The statistical
significance was evaluated by one -way analysis of

variance (ANOVA) using SPSS statistical package
version 20.0 (SPSS, Cary, NC, USA). When there was a
significant difference, Tukey’s multiple comparisons
were performed by fixing the significance at level
P<0.05.

RESULTS

The HbALc levels "Fig.1” in T2DM without PUFA and
with PUFA group are significantly changed when
compared with control (d.f.=2,F=469.598) and there is
no significant between Group Il and Group Ill. Serum
calcium levels "Fig. 2" in Group Il and Group Il are
significantly changed when compared with control
(d.f.=2,F=8.313) and there is no significant between
T2DM without PUFA and with PUFA groups. The
plasma TNF alpha levels "Fig. 3" in T2DM without
PUFA and with PUFA therapy group are significantly
increased when compared with control (d.f. =2,
F=381.154) and also there is a significant change
occurred between PUFA therapy and without PUFA
therapy group.

HbAlc %

without PUFA with others.

Effect of PUFA on HbA1C levels in different groups

Control T2DM without PUFA  T2DM with PUFA

Fig .1. HbAlc levels in different groups. Data are expressed in the mean
+ S.D for 30 numbers in each groups. * Significant P <0.05 Comparing
Control with other groups, # Significant P <0.05 Comparing T2DM
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Fig .2. Serum calcium levels in different groups. Data are expressed in the
mean = S.D for 30 numbers in each group. * Significant P <0.05
Comparing control with other groups.# Significant P <0.05 Comparing
T2DM without PUFA with others.
Effect of PUFA on plasma TNF alpha levels in different groups
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Fig .3. Plasma TNF alpha levels in different groups. Data are expressed in
the mean = S.D for 30 numbers in each group. * Significant P <0.05
Comparing control with other groups.# Significant P <0.05 Comparing

T2DM with PUFA

DISCUSSION

Diabetes - derived from the Greek word ‘Diabaineine’,
refers a tubular organ that take-in or expels water -
excessive urine discharge disease. In 1675 Thomas
Willis added ‘mellitus’ in Latin means “honey” to the
word diabetes and called it as Diabetes Mellitus, which
refers to too much of sweet taste urine. “Diabetes affects
all people in the society, not just those who live with
it” India has the highest number of diabetic patients in
the world; the sugar disease is posing an enormous health
problem in the country. Calling India the diabetes capital
of the world, the International Journal of Diabetes in
Developing Countries says that there is an alarming rise
in the prevalence of diabetes, which has gone beyond
epidemic form to a pandemic one.

The International Diabetes Federation estimates that the
number of diabetic patients in India is doubled from 19
million in 1995 to 40.9 million in 2007. It is projected to
increase to 69.9 million by 2025. Various studies have
shown that the highest incidence of diabetes in India is
mainly because of a sedentary lifestyle, lack of physical
activity, obesity, stress and consumption of diets rich in
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fat (saturated), sugar and calories. Globally, diabetes
affects 246 million people, which is about 6 per cent of
the total adult population. Diabetes leads to both
premature death and complications such as blindness,
amputations, renal disease and cardiovascular diseases.
Each year, over three million deaths worldwide is tied
directly to diabetes and even greater number die from
cardiovascular disease.

The mechanisms that trigger the activation of TNF-alpha
in Type 2 diabetes are not fully understood, but it is
likely that local hypoxia, induced by capillary occlusion,
and high levels of advanced glycosylation end-products,
which are associated with the development of diabetic
complications, may induce TNF-alpha activation. [IC!
TNF-alpha, along with other cytokines, is a primary
stimulant for the hepatic production of acute-phase
proteins, such as fibrinogen and C-reactive protein. This
suggests  the  possibility of an  additional
pathophysiological mechanism by which TNF-alpha
activation may play a detrimental role in the
development of diabetic complications. %
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PUFA are fatty acids also called omega-3 fatty acids
some of which have at least two carbon-to-carbon double
bonds in a hydrophobic hydrocarbon chain, which
typically includes X-Y carbon atoms and terminates in a
carboxylic acid group. ™™ There are three major types
of omega-3 fatty acids that are ingested in foods and
used by the body: alpha-linolenic acid (ALA),
eicosapentaenoic acid (EPA), and docosahexaenoic acid
(DHA). Once eaten, the body converts ALA to EPA and
then to DHA. EPA and DHA are the two types of
omega-3 fatty acids that serve as important precursors
for lipid-derived modulators of cell signaling, gene
expression and inflammatory processes. Omega-3 fats
from fish are enriched in EPA and DHA and thus do not
need to undergo the complex conversion steps required
of ALA. In addition, the conversion of ALA to EPA and
then EPA to DHA is inefficient in individuals consuming
a typical Western diet rich in animal fats. Therefore,
direct dietary intake of omega-3 fats rich in EPA and
DHA are clinically more beneficial.*I*! Consumption
of flaxseed oil supplements should be based on the
amount of EPA and DHA, not on the total amount of
flaxseed oil. Supplements vary in the amounts and ratios
of EPA and DHA. A common amount of omega-3 fatty
acids in flaxseed oil capsules is 0.18 grams (180 mg) of
EPA and 0.12 grams (120 mg) of DHA. Five grams of
flaxseed oil contain approximately 0.17-0.56 grams
(170-560 mg) of EPA and 0.072-0.31 grams (72-310
mg) of DHA. I Ojls with PUFA inhibit histamine
induced TNF-alpha production from monocytes and mast
cells. "1 The anti-inflammatory activity of n3 containing
PUFA oils reduced the TNF alpha levels and increased
the PGE2 levels. PUFA rich oil ultimately inhibit tissue
destruction by reactive oxygen showed good gastric
protective  anti-ulcer activity species.”®  Dietary
supplementation with n-3 PUFAs improved colonic
anastomoses healing and enhance the colonic wound
healing in a rat model. Actually, it may prompt faster
resolution of inflammation within the wound
microenvironment,  which leads to facilitated
regeneration and re-epithelialization. ™!

CONCLUSION

In conclusion, based on the data obtained from this study
PUFA may account for the beneficial activity in T2DM
patients by reducing TNF alpha levels. PUFA rich oils
could effectively helps to resolve the inflammation in
diabetes mellitus. It also confirms that the PUFA has an
anti-inflammatory activity. In future, there is a need to
conduct more studies to elucidate their molecular
mechanism in anti- inflammatory activity.
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