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ABSTRACT 

Most evidence showed that women with diabetes mellitus have a higher risk for 
cardiovascular disease. Prediabetes is a reversible state that can progressive for future 
complications or regressive to normoglycemic. The weight loss that prevents progressivity 
from prediabetes can be achieved by regulating dietary composition. The dietary composition 
may affect pancreatic β-cell function and insulin sensitivity. Consumption of foods rich in 
MUFA and PUFA has a positive effect on metabolism, which is associated with an increase 
in the position of adiponectin, anti-inflammatory cytokines, which increase liver elevation, 
and reduce atherosclerosis, such as decreased triglycerides, LDL and VLDL and increased 
HDL. This article explores relevant literature on this subject in order to identify and 
elaborated the knowledge for further research.  
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Prediabetes is a "golden period" 
in preventing and / or delaying conversion 
to diabetes, but is very progressive for 
future complications 1. People with 
prediabetes will conversion to diabetes 
about 4-10 years with a risk of 25% -65% 
compared to people with normoglycemic 
which is only 5% 2–4. This estimated 
showed that one-third of people with 
prediabetes will convert to diabetes, one-
third regression to normoglycemic and 
one- third remain in prediabetes status 2. 
This period is a time that should be a 
concern in order to develop optimal 
prevention efforts.  

Women with diabetes mellitus 
have a higher risk for morbidity and 
mortality due to cardiovascular disease 5–

7.The prevalence of reproductive women 

with diabetes diagnosed has increased, so 
that more women enter pregnancies with 
pre-existing diabetes. According to IDF 
(2017), currently 1 in 10 women in the 
world have diabetes and 2 out of 5 of them 
are at reproductive age 8.  

The result of study from Liberty 
et al (2018) showed that from 371 women 
with  prediabetes status at the beginning of 
observation, in the 3rd year observation as 
much as 40.16% (149 subjects) regressive 
to normoglycemic, 50.67% (188 subjects) 
did not have conversion, but 9.16% (34 
subjects) had progressivity to diabetes. 
While in the 5th  year of observation, 
42.05% (156 subjects) had regression to 
normoglycemic, 36.93% (137 subjects) 
had no conversion, and 21.02% (78 
subjects) had progressivity to diabetes 9.  
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The weight loss that prevents 
progressivity from prediabetes can be 
achieved by regulating dietary 
composition. The dietary composition may 
affect insulin sensitivity and pancreatic β-
cell function. Low-fat, low-energy 
carbohydrate diets can lower liver glucose 
and increase insulin sensitivity in skeletal 
muscle. Decreased glucose of the liver can 
be achieved by weight loss of 2%, while 
increased insulin sensitivity in skeletal 
muscle can be achieved with a weight loss 
of 7% 10.  
 
FFA (Free Fatty Acid) and Insulin 
Resistance  
 
Insulin resistance is closely related to 
changes in fatty acid / FFA (Free Fatty 
Acid) patterns in plasma. Fatty acids can 
be distinguished by their long chains and 
saturation levels and it has been suggested 
that the FA composition of diets may 
differ in the physiological responses of the 
human body. According to Lyons, 
Kennedy, & Roche (2016), excess the 
FFA, in turn, can activate an inflammatory 
pathway and damage the normal cell 
signals inside immune cells, adipose 
tissue, liver, and muscle, leading to 
cellular dysfunction 11. 

As a result, there is a metabolic 
disorder such as insulin resistance that 
causes prediabetes that can develop into 
diabetes. Implications of free fatty acids 
that promote insulin resistance in major 
metabolic organs produce lipotoxicity and 
glucotoxicity. All of these disorders cause 
insulin signalling disorders and 
uncontrolled glucose homeostasis. 
Differential modulation by fatty acids 
occurs, where saturated fatty acids (SFA) 
worsen the situation, while 
monounsaturated fatty acids (MUFA) and 
polyunsaturated fatty acids (PUFAs) 
reduce the state of this metabolic 
inflammation.

11
 

 

MUFA and PUFA Reduce 
Inflammatory  
 

MUFA, also called 
monounsaturated fat, is an easily digestible 
fatty acid. The molecule is composed of a 
series of carbon atoms having one double 
bond. This double bond causes these fatty 
molecules to be unsaturated (can still add 
hydrogen atoms). Monounsaturated fats 
are usually in the liquid phase at room 
temperature and will freeze when cooled. 
Source of monounsaturated fats generally 
also contain other nutrients such as in 
some types of vegetable oils. These types 
of fats are among others found in nuts 
(almonds, pistachio, macadamia, 
hazelnut), avocados, and olive oil.  

PUFA, Polyunsaturated fatty acids 
were fats containing more than one double 
bond12. The polyunsaturated fatty acid will 
lose at least 4 hydrogen atoms (H). In a 
polyunsaturated fatty acid diet generally 
lowers blood cholesterol as follows: every 
1% increase in calories from 
polyunsaturated fatty acids in the diet 
results in a cholesterol reduction of 
approximately 1⁄2 mg/dl. PUFA consists 
of omega-3 (n-3), omega-6 (n-6), and 
omega-9 (n-9) fatty acids. PUFA food 
sources include marine fish, nuts, seeds, 
legumes, and sesame11.  

Fatty acids play an important role 
in energy balance, carbohydrate and lipid 
metabolism, and gene regulation. The 
profile of fatty acid plasma is influenced 
by two equally important factors namely 
the intake of dietary fat and endogenous 
fatty acid metabolism associated also with 
desaturase enzyme, which regulates the 
degree of lipid unsaturation throughout the 
body. Desaturase delta-9 (D9D) catalyses 
the conversion of palmitic acid and 
stearate (C18: 0) to monounsaturated fatty 
acids (MUFA), palmitoleic acid (C16: 1) 
and oleic acid (C18: 1, OA) respectively.12 
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It has been observed that delta-9 
desaturase activity is high in conditions 
such as diabetes, atherosclerosis, obesity 
and metabolic syndrome12. Gender 
differences have been reported in obese 
subjects for D9D, with higher activity in 
women than in men. The studies show that 
replacing saturated fatty acids in the diet 
with either MUFA or PUFA results in 
changes in serum fatty acid profiles and 
improves insulin sensitivity.

13
Thus, many 

of the dietary guidelines recommend 
increasing foods rich in monounsaturated 
fat (MUFA) and reducing saturated fat 
(SFA).

14
 

Research conducted by Krishnan, 
Steffen, Paton, & Cooper (2017) revealed 
a high MUFA diet can improve glycaemic 
control and lower overall insulin levels 
when compared with taking PUFA, SFA 
or carbohydrates 15. MUFA intake of 10-
15% of total daily energy is associated 
with a reduction of up to 10% IFG 
incidence. Meta-analysis by Imamura et al 
(2016) revealed that replacing the 5% 
energy of carbohydrates with SFA had no 
significant effect on fasting glucose, but 
lowering fasting insulin. Replacing 
carbohydrates with MUFA decreases 
HbA1c, and decreases HOMA-IR. 
Replacing carbohydrates with PUFA 
significantly decreases HbA1c and fasting 
insulin. Replacing SFA with PUFA 
significantly decreases glucose, HbA1c, C-
peptide, and HOMA-IR. Based on the 
acute insulin response with a gold standard 
in ten RCTs, PUFA significantly increased 
the capacity of insulin secretion .

14
 

Replacement of SFA with PUFA is also 
associated with greater triglyceride 
reduction and increased endothelial 
function than MUFA. The results of this 
RCT suggest PUFAs rather than MUFAs 
that are an option for replacement of 
saturated fatty acid calories in women with 
Mets who are losing weight16.  

 

Similar findings were also 
expressed by Jakobsen et al (2009), that in 
order to prevent coronary heart disease, the 
SFA intake should be replaced with PUFA 
intake rather than MUFA or carbohydrate 
intake and the substitution effects of 
carbohydrates may vary depending on the 
quality of carbohydrates consumed 17. 
Compared to PUFA, MUFA comes from a 
wide variety of foods including red meat, 
milk, nuts, and vegetable oils; the 
cardiometabolic effects of these different 
foods vary greatly: red meat and especially 
processed meats seem to increase the risk 
of diabetes; milk, cheese, and yogurt seem 
relatively neutral or less useful; while 
certain plant sources of MUFA, such as 
nuts and olive oil, have cardiometabolic 
benefits 18.  

A logical reason for greater weight 
loss by PUFA than in MUFA is a greater 
increase in the angiogenic peptide 
hormone YY after PUFA intake compared 
with MUFA or SFA 15.  The other 
experimental evidence also showed that 
PUFAs can suppress oxidative stress, 
hepatic lipogenesis and steatosis, 
pancreatic lipotoxicity and insulin 
resistance 18. The high-SFA diet modulates 
inflammatory processes with macrophage 
infiltration and other immunological cells 
and promotes the production of M2 
macrophages with M1 macrophages that 
cause insulin resistance 19-20. 
 
CONCLUSION  
 
The consumption of food rich in MUFA 
and PUFA has a positive effect on 
metabolism, PUFA and or MUFA intake is 
associated with enhancing the position of 
adiponectin, an anti- inflammatory 
cytokine, which increases liver 
enhancement and reduces atherosclerosis. 
In order to provide references to obese 
women with prediabetes, reducing 
carbohydrate intake by replacing it with 
foods rich in MUFA and/or PUFAs, will 
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help to lose weight and correct problems, 
so progression can be prevented.  
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