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Abstract

Background: Omega-3 fatty acids are known to influence plasma triglyceride
levels, but their differential impact on diabetic and non-diabetic individuals
remains unclear. To compare the effects of Omega-3 fatty acid
supplementation on plasma triglyceride levels in diabetic versus non-diabetic
individuals. Material & Methods: This study enrolled 100 participants,
divided equally between diabetic (n=50) and non-diabetic (n=50) groups.
Participants received Omega-3 fatty acid supplements over a 12-week period.
Plasma triglyceride levels were measured at baseline and after the
supplementation period. Statistical analysis was conducted to compare the
effects within and between groups. Results: Baseline triglyceride levels were
higher in the diabetic group (2.5 £ 0.8 mmol/L) compared to the non-diabetic
group (1.8 £ 0.6 mmol/L). Post-supplementation, the diabetic group exhibited
a 24% reduction (0.6 mmol/L decrease, p < 0.01) in triglyceride levels, while
the non-diabetic group showed a 17% reduction (0.3 mmol/L decrease, p <
0.05). The reduction was significantly greater in the diabetic group (p < 0.05).
Subgroup analysis within the diabetic group indicated a more significant
reduction in poorly controlled diabetics (HbAlc > 8%). No major adverse
effects were reported; minor gastrointestinal discomfort was noted in 4% of
participants. Conclusion: Omega-3 fatty acid supplementation significantly
reduces plasma triglyceride levels, with a more pronounced effect observed in
diabetic individuals, particularly those with poor glycemic control.

INTRODUCTION

eicosapentaenoic acid (EPA) and docosahexaenoic
acid (DHA), are known to exert beneficial effects on
plasma lipid profiles, including a reduction in

The modulation of plasma triglyceride levels is a
critical factor in the management of cardiovascular
risk, particularly in individuals with metabolic
disorders such as diabetes.l* Elevated triglyceride
levels are associated with an increased risk of
cardiovascular diseases (CVD) and are a common
feature in patients with type 2 diabetes mellitus
(T2DM).I' The management of lipid profiles in
these patients is thus of paramount importance.

Omega-3 fatty acids, primarily found in fish oil,
have been recognized for their potential in
improving lipid metabolism.F! These
polyunsaturated fatty acids, particularly

triglyceride levels.! However, the extent to which
these benefits are conferred in diabetic versus non-
diabetic individuals remains inadequately explored.

Recent studies have suggested that the metabolic
disturbances associated with diabetes might alter the
body's response to Omega-3 fatty acids.®! For
instance, insulin resistance, a hallmark of T2DM,
may influence lipid metabolism and modify the
impact of dietary supplements like Omega-3 fatty
acidsé. Given the growing prevalence of diabetes
globally and its associated risk of CVD,
understanding the differential effects of these
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supplements in  diabetic and non-diabetic
populations is crucial.

This study aims to compare the effects of Omega-3
fatty acid supplementation on plasma triglyceride
levels in diabetic and non-diabetic individuals. By
elucidating these effects, we hope to contribute to a
more tailored approach in managing dyslipidemia,
particularly in diabetic patients who are at a

heightened risk of cardiovascular complications.
MATERIALS AND METHODS

Study Design and Setting

This comparative study was conducted at the
Government Medical College in Ongole, Andhra
Pradesh, from March 2023 to July 2023. It aimed to
evaluate the effects of Omega-3 fatty acid
supplementation on plasma triglyceride levels in
diabetic versus non-diabetic individuals.
Participants

A total of 100 volunteers were enrolled, equally
divided between diabetic (n=50) and non-diabetic
(n=50) participants. Diabetic participants were
diagnosed with type 2 diabetes mellitus, confirmed
by medical records. Non-diabetic participants had
no history of diabetes or other metabolic disorders.
Inclusion Criteria

Age between 40 and 70 years.

For diabetics, a confirmed diagnosis of type 2
diabetes mellitus.

For non-diabetics, no history of diabetes or
significant metabolic disorders.

Willingness to adhere to the supplementation
regimen.

Exclusion Criteria

Hypersensitivity to fish oil supplements.

Current use of lipid-lowering medications.

Severe comorbid conditions (e.g., advanced heart
disease, renal failure).

Pregnancy or lactation.

Alcohol or substance abuse.

Intervention

Participants received 1 gram per day of Omega-3
fatty acid supplements, containing EPA and DHA,
for 12 weeks.

Data Collection

Data collection included demographic information
and medical history at baseline, with plasma
triglyceride levels measured at baseline and after the
supplementation period. Blood samples were
collected and processed using standardized
biochemical methods.

Statistical Analysis

The primary outcome was the change in plasma
triglyceride levels. Independent t-tests compared the
diabetic and non-diabetic groups, with subgroup

analyses in the diabetic group for glycemic control.
A p-value < 0.05 was considered significant.

Ethical Considerations

The study protocol was reviewed and approved by
the Institutional Ethics Committee, Government
Medical College, Ongole,Andhra Pradesh. All
participants provided informed consent after being
briefed about the study's purpose, procedures,
potential risks, and benefits. Participants were
assured of confidentiality and the right to withdraw
from the study at any time without any
consequences to their medical care.

RESULTS

Participant Demographics

The study enrolled 100 individuals, divided equally
into diabetic (n=50) and non-diabetic (n=50) groups
(Table 1). The diabetic group comprised 26 males
and 24 females with an average age of 58 years. The
non-diabetic group consisted of 25 males and 25
females with an average age of 55 years.

Baseline Plasma Triglyceride Levels

Baseline plasma triglyceride levels were higher in
the diabetic group (2.5 £ 0.8 mmol/L) compared to
the non-diabetic group (1.8 £ 0.6 mmol/L), as
shown in Table 2.

Effects of Omega-3 Fatty Acid Supplementation
After 12 weeks of Omega-3 fatty acid
supplementation, both groups exhibited a reduction
in plasma triglyceride levels. The diabetic group
showed a mean decrease of 0.6 mmol/L (24%
reduction, p < 0.01), while the non-diabetic group
experienced a mean decrease of 0.3 mmol/L (17%
reduction, p < 0.05) (Table 3).

Comparative Analysis

Comparative analysis revealed a significantly
greater reduction in triglyceride levels in the
diabetic group compared to the non-diabetic group
(p < 0.05), indicating a more pronounced response
to supplementation in diabetic individuals (Table 4).
Subgroup Analysis within Diabetic Group

Subgroup analysis within the diabetic group
indicated that individuals with poorly controlled
diabetes (HbAlc > 8%) experienced a more
significant reduction in triglyceride levels (0.8
mmol/L) compared to those with well-controlled
diabetes (HbAlc < 8%) (0.4 mmol/L), with both
subgroups showing statistically significant changes
(p <0.05) (Table 5).

Adverse Effects

The supplementation was well-tolerated in both
groups. Minor gastrointestinal discomfort was
reported by 4% of participants in each group (Table
6).

Table 1: Participant Demographics

Group Number of Participants Male Female Average Age (years)
Diabetic 50 26 24 58
Non-Diabetic 50 25 25 55
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Table No. 2: Baseline Plasma Triglyceride Levels

Group Baseline Triglyceride Levels (mmol/L)
Diabetic 25+0.8
Non-Diabetic 1.8+0.6

Table No 3: Changes in Plasma Triglyceride Levels After Supplementation

Group Mean Decrease in Triglyceride Levels (mmol/L) Percentage Reduction P-value
Diabetic 0.6 24% <0.01
Non-Diabetic 0.3 17% <0.05
Table No. 4: Comparative Analysis of Triglyceride Level Reduction
Comparison P-value

Diabetic vs. Non-Diabetic Group <0.05
Table No. 5: Subgroup Analysis in Diabetic Group

HbALc Level Mean Decrease in Triglyceride Levels (mmol/L) P-value
> 8% 0.8 <0.05
<8&% 0.4 <0.05

Table No. 6: Adverse Effects

Adverse Effect

Diabetic Group (%)

Non-Diabetic Group (%)

Gastrointestinal Discomfort 4
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Figure No: 2 Changes in Plasma Triglyceride Levels
After Supplementation

DISCUSSION

This study's findings provide valuable insights into
the differential impacts of Omega-3 fatty acid
supplementation on plasma triglyceride levels in
diabetic and non-diabetic individuals. The
significant reduction in triglyceride levels observed
in both groups aligns with existing literature,
highlighting the lipid-modulating effects of Omega-
3 fatty acids."®%1 However, the more pronounced
effect in the diabetic group, especially those with

poor glycemic control, suggests a potentially greater
therapeutic benefit in this population.

The baseline difference in triglyceride levels
between the two groups underscores the known
association between diabetes and dyslipidemia. The
greater reduction in the diabetic group could be
attributed to a higher baseline level, offering more
room for improvement. This phenomenon has been
observed in other studies, where patients with higher
initial triglyceride levels tend to show more
significant reductions upon Omega-3 fatty acid
supplementation. 2041

Furthermore, the subgroup analysis within the
diabetic cohort reveals an interesting pattern:
individuals with poorly controlled diabetes
(indicated by higher HbAlc levels) exhibited a more
substantial decrease in triglyceride levels. This
finding could imply that Omega-3 fatty acids play a
more active role in lipid metabolism in the context
of disturbed glucose homeostasis. It aligns with the
existing literature that Omega-3 fatty acids might
improve lipid profiles by altering the very metabolic
pathways disrupted in diabetes.[12134

However, while these findings are promising, they
should be interpreted with caution. The study's
duration of 12 weeks may not be sufficient to assess
long-term effects and sustainability of triglyceride
reduction. Furthermore, the study did not control for
dietary and lifestyle variables, which could have
influenced the outcomes. Future studies should
consider a longer duration, a larger sample size, and
control for these variables to validate and expand
upon these findings.

The minor gastrointestinal discomfort reported by a
small percentage of participants is consistent with
the known safety profile of Omega-3 fatty acid
supplements. This suggests  that  such
supplementation is a safe and effective strategy to
manage triglyceride levels, particularly in diabetic
individuals.
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Clinical Implications

The clinical implications of this study are
multifaceted, particularly in the management of
dyslipidemia in diabetic patients. The significant
reduction in triglyceride levels after Omega-3 fatty
acid supplementation suggests a potential for these
supplements to be an effective adjunct in lipid
management, especially for those with diabetes.
This is notably relevant for diabetic patients with
poorly controlled glycemia, as they exhibited a more
substantial ~ response  to  supplementation15.
Consequently, Omega-3 fatty acids could play a
critical role not only in improving lipid profiles but
also in potentially reducing the associated
cardiovascular risks. This insight paves the way for
clinicians to consider Omega-3 supplements as a
targeted intervention, especially in diabetic patients
who struggle to achieve optimal lipid control
through conventional treatments.

CONCLUSION

Our study reinforces the support for utilizing
Omega-3 fatty acid supplements in the management
of  dyslipidemia, particularly in  diabetic
patients.These findings could have significant
implications for the dietary management of lipid
abnormalities in diabetic individuals, potentially
reducing cardiovascular risk and improving overall
metabolic health. However, further research is
necessary to fully understand the mechanisms
involved and to optimize therapeutic strategies for
different patient populations.

REFERENCES

1. Chauhan S, Kodali H, Noor J, Ramteke K, Gawai V. Role of
Omega-3 Fatty Acids on Lipid Profile in Diabetic Dyslipidaemia:
Single Blind, Randomised Clinical Trial. J Clin Diagn Res. 2017
Mar;11(3):0C13-0C16.

2. LiuW, Gao M, Yang S, Sun C, Bi Y, Li Y, Wang J, Yuan X.
Effects of omega-3 supplementation on glucose and lipid
metabolism in patients with gestational diabetes: A meta-analysis
of randomized controlled trials. J Diabetes Complications. 2023
Apr;37(4):108451.

10.

11.

12.

13.

14.

15.

Chen C, Yu X, Shao S. Effects of Omega-3 Fatty Acid
Supplementation on Glucose Control and Lipid Levels in Type 2
Diabetes: A Meta-Analysis. PLoS One. 2015 Oct
2;10(10):20139565.

Son JW, Kim CH, Nam MS, Park IB, Yoo SJ. Efficacy and
Safety of Prescription Omega-3 Fatty Acids Added to Stable
Statin Therapy in Korean Patients with Type 2 Diabetes and
Hypertriglyceridemia: a Randomized Controlled Trial. J Lipid
Atheroscler. 2019 Sep;8(2):221-231.

Udupa A, Nahar P, Shah S, Kshirsagar M, Ghongane B. A
comparative study of effects of omega-3 Fatty acids, alpha lipoic
Acid and vitamin e in type 2 diabetes mellitus. Ann Med Health
Sci Res. 2013 Jul;3(3):442-6.

Delpino FM, Figueiredo LM, da Silva BGC, da Silva TG,
Mintem GC, Bielemann RM, Gigante DP. Omega-3
supplementation and diabetes: A systematic review and meta-
analysis. Crit Rev Food Sci Nutr. 2022;62(16):4435-4448. doi:
10.1080/10408398.2021.1875977.

Hartweg J, Perera R, Montori V, Dinneen S, Neil HA, Farmer A.
Omega-3 polyunsaturated fatty acids (PUFA) for type 2 diabetes
mellitus.  Cochrane  Database Syst Rev. 2008 Jan
23;2008(1):CD003205.

Khalili L, Valdes-Ramos R, Harbige LS. Effect of n-3 (Omega-
3) Polyunsaturated Fatty Acid Supplementation on Metabolic and
Inflammatory Biomarkers and Body Weight in Patients with
Type 2 Diabetes Mellitus: A Systematic Review and Meta-
Analysis of RCTs. Metabolites. 2021 Oct 28;11(11):742.
Sangouni AA, Orang Z, Mozaffari-Khosravi H. Effect of omega-
3 supplementation on cardiometabolic indices in diabetic patients
with non-alcoholic fatty liver disease: a randomized controlled
trial. BMC Nutr. 2021 Dec 15;7(1):86.

Gao C, Liu Y, Gan Y, Bao W, Peng X, Xing Q, Gao H, Lai J,
Liu L, Wang Z, Yang Y. Effects of fish oil supplementation on
glucose control and lipid levels among patients with type 2
diabetes mellitus: a Meta-analysis of randomized controlled
trials. Lipids Health Dis. 2020 May 8;19(1):87.

Werida RH, Ramzy A, Ebrahim YN, et al. Effect of
coadministration of omega-3 fatty acids with glimepiride on
glycemic control, lipid profile, irisin, and sirtuin-1 in type 2
diabetes mellitus patients: a randomized controlled trial. BMC
Endocr Disord. 2023. https://doi.org/10.1186/s12902-023-
01511-2

Bornfeldt KE. Triglyceride lowering by omega-3 fatty acids: a
mechanism mediated by N-acyl taurines. J Clin Invest. 2021 Mar
15;131(6):e147558.

Natto ZS, Yaghmoor W, Alshaeri HK, et al. Omega-3 Fatty
Acids Effects on Inflammatory Biomarkers and Lipid Profiles
among Diabetic and Cardiovascular Disease Patients: A
Systematic Review and Meta-Analysis. Sci Rep. 2019;9:18867.
https://doi.org/10.1038/s41598-019-54535-x

Shearer GC, Savinova OV, Harris WS. Fish oil -- how does it
reduce plasma triglycerides? Biochim Biophys Acta. 2012
May;1821(5):843-51. doi: 10.1016/j.bbalip.2011.10.011.

Egalini F, Guardamagna O, Gaggero G, Varaldo E, Giannone B,
Beccuti G, Benso A, Broglio F. The Effects of Omega 3 and
Omega 6 Fatty Acids on Glucose Metabolism: An Updated
Review. Nutrients. 2023; 15(12):2672.

893

International Journal of Academic Medicine and Pharmacy (www.academicmed.org)
ISSN (O): 2687-5365; ISSN (P): 2753-6556


https://doi.org/10.1186/s12902-023-01511-2
https://doi.org/10.1186/s12902-023-01511-2
https://doi.org/10.1038/s41598-019-54535-x

