REVIEW ARTICLE

The Role of Ketogenic Diet in the Management of Diabetes and
Overcome it’s Effect: A Review

Versha!, Yashika J angral, Luxita Sharma?, Abhishek Meher?, Harshal Tare*

!Dietetics and Applied Nutrition, Amity University, Gurgaon, Haryana, India
’Department of Dietetics and Applied Nutrition, Amity Medical School, Amity University, Gurgaon, Haryana, India
3Department of Pharmaceutics, Sharadchandra Pawar College of Pharmacy, Otur, Affiliated to Savitribai Phule Pune
University, Pune, Maharashtra, India
*Department of Pharmacognosy, Sharadchandra Pawar College of Pharmacy, Otur, Affiliated to Savitribai Phule Pune
University, Pune, Maharashtra, India

Received: 20™ January, 2023; Revised: 08" Fe ebruary, 2023; Accepted: 1 0" March, 2022; Available Online: 25" March, 2023

ABSTRACT

The ketogenic diet, which is low in carbohydrates, may help diabetic people reduce their medication and improve their glycemia.
Obesity and diabetes are two of the most well-known metabolic diseases connected with unfortunate dietary patterns and a
stationary way of life. In the direst outcome imaginable, metabolic issues are a contributing reason to a wide range of diseases.
The ketogenic diet replaces glucose with ketone bodies and is useful in various conditions, including metabolic disorders,
epileptic seizures, peripheral neuropathy, kidney cancer, and skeletal muscle atrophy. Obesity is connected to a higher risk of
type two diabetes. In obese people with glucose intolerance, it has been discovered that successful weight management and
dietary adjustments, particularly in terms of carbohydrate content and glycemic index, have favorable benefits. We’ve already
demonstrated that a ketogenic diet could help you to lose weight.

Furthermore, even in hyperlipidemic obese people, it improves cardiac risk factors. For a period of 56 weeks, the effect of
low carbs or ketogenic diet was evaluated in patients having obesity with high glucose levels of blood to those with moderate
blood glucose levels in this study. In many circumstances, excess insulin treatment and protein limitation slow the onset of
diabetic nephropathy, and very few therapies are known to reverse nephropathy. The Keto diet regulates glucose and insulin
levels in the body, making it an efficient diabetes treatment. As a result, the keto diet can be used to demonstrate the gap
between diabetes treatment and obesity. Obesity is connected to a higher risk diabetes of type 2. In obese people with glucose
intolerance, it has been discovered that successful weight management and dietary adjustments, particularly in carbohydrate
content and glycemic index, have favorable effects. Diabetic nephropathy was entirely restored after two months of following
a ketogenic diet, as measured by albumin/creatinine ratios and stress-induced gene expression.

On the other hand, histological evidence of nephropathy was only partially reversed. This shows that diabetic nephropathy
can be restored with a relatively straightforward dietary change. It’s still unclear if the ketogenic diet’s beneficial effects are
mediated by lower glucose metabolism. Glycemic levels are affected by dietary changes. The low-carb ketogenic diet was
found to be quite promising in managing diabetic mellitus in preliminary investigations.
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INTRODUCTION

Different types of diets with minimal carbs (50-20 g/day)
have shown to be very effective for diabetes mellitus and
weight loss in recent years. Whether or not low-carbohydrate
diets are effective is a point of contention. Ketogenic diets
are low in carbs, moderate in protein, and higher in fats.! It’s
also known as low carbs and higher fats diet. A low-carb diet

alters the overall quality of diets, and long-term use alters body
metabolism. Ketosis is a metabolic state that occurs when you
eat a ketogenic diet. This is healthy diet is particularly useful
for treating epilepsy in children.’

The ketone bodies enter the brain and take the place
of glucose (C4H,0O4) as a source of energy. Ketosis, or the
presence of significant amounts of ketone bodies in the blood,
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reduces epileptic episodes. The basics of a keto diet are as

follows:

*  Get 5-10% of your calories from carbs

e 15-25% of appropriate protein

*  65-80% of your calories from high fatscco A ketogenic
diet includes items such as seafood, coconut oil, avocados,
meat and poultry, and eggs.’

* Inalow-carb diet, ketone levels blood ketones range from
0.1 to 0.2 millimoles, but on the keto diet, they jump to 0.5
to 5.0 millimoles.

A keto diet is divided into five stages.

*  Why body continues to absorb fuel from prior diet meals
for the first eight to ten hours after commencing a keto diet.

*  One to two days after commencing the keto diet, liver
glycogen disappears after twelve to 16 hours.

* Gluconeogenesis has started three to four days after the
offset diet began, and protein failure will grow.

« Ketosis begins four to seven days after starting the keto
diet. Ketones are used more by the mind. Ketone bulks are
produced in greater quantities in the liver. A few responses,
such as keto-infirmity, can be seen.

*  Weight and nutritional habits have favorable benefits on
obesity, with protein mistakes slows unhappiness

» Later, seven days from the era of offset the keto diet —
gluconeogenesis and

Obesity is most certainly linked to type 2 diabetes. That
authority of carcass glucose narrow-mindedness has been
visualized. Ketogenic diets can help people with type 2
diabetes reduce their medication intake while also increasing
their glycemia.! As per the World Diabetes Federation’s eighth
Diabetes Guide, around 425 trillion individuals worldwide
have diabetes, and by 2045, 629 trillion individuals matured
20 to 79 will have diabetes assuming latest things proceed.’
Notwithstanding proof that lessening sugar admission brings
down body weight and further develops glucose control in
people having type 2 diabetes, there are not much long-term
information on manageability, security, and viability.* Due to
lower insulin levels, a diuretic impact, and a diminished craving,
individuals on ketogenic eats less get thinner. The “keto-flu,”
a transient syndrome characterized by lightheadedness,
dizziness, lethargy, and constipation, is the most prevalent
unfavorable acute consequence.’ Obesity, diabetes, PCOS,
metabolic syndrome, congenital hyperinsulinism, depression,
glucose transporter type 1 diabetes and other illnesses have
all been treated with the ketogenic diet in clinical trials.® This
review aims to investigate the conceivable roles of low-carb
and ketogenic diets in managing of diabetes disease.

Ketogenic Diet History

In 1921 a researcher named Russel Wilder was quick to
embrace the ketogenic diet to treat epilepsy. What’s more, he
begat the expression “ketogenic diet.” The ketogenic diet had
a situation in the clinical world for about 10 years as a helpful
eating routine for pediatric epilepsy, and it was broadly used
until antiepileptic drugs made it outdated. The ketogenic diet’s
resurrection, like a quick weight reduction recipe, is generally

a new idea that has shown to become very compelling,
basically for the time being.” Control of diabetes comprises
therapeutic adaptions designated toward glycemic control and
a Hemoglobin Alc position of < 7.4%. As referenced before
to patients with PCOS, a similar benefit of a very low carbs
keto diet applies to patients with diabetes t0o.® Prior to the
discovery of insulin, ketogenic diets were originally employed
to treat diabetes in the 1920s. These diets were also used to
treat children with difficult-to-control epilepsy.” A review
concentrate on claims that the viability, security and strength
of an extremely low-carb ketogenic diet contrasted with a
normal low-carb diet on weight reduction, glycemic the board,
dietary pattern and people with obesity and type 2 diabetes
are personally satisfied.!”

Biochemistry and Physiology

Gluconeogenesis

Gluconeogenesis is the human body’s natural process of
producing glucose from glycerol, lactic acid, and the amino
acid residues and glutamine, which occurs mostly in the liver.
As a critical wellspring of energy, ketone bodies play the job
of glucose

Ketogenesis

The improvement for insulin discharge is comparably low
during ketogenesis, leading to low blood glucose yield, and
significantly reducing the upgrade for fat and glucose storage.

Acctoacetate is framed from unsaturated fats. It is
converted to (CH;)2CO and beta-hydroxybutyrate. These were
largely the essential R2C=0 particles that gather within body.
When a low-carb diet is continued for an extended period of
time, this metabolic state is referred to as “healthy ketosis.”
The body’s metabolism continues in ketosis as long it is
deprived of carbohydrates. The heart, solid tissue and kidneys
can without much of a stretch use the ketone body created in
the human body to produce energy. Acetoacetate can likewise
cross the blood-cerebrum hindrance, and provides the mind
with a substitute wellspring of energy. Ketones are not used by
RBCs or the liver because of an absence of mitochondria and
the catalyst diaphorase, separately. Ketone body production
is influenced by basal BMI, percentage of body fat, and basal
energy expenditure. Acetoacetate make more ATP than
glucose, acquiring them the moniker “super fuel 100 gm of
C,H;50; makes 9401 gm of adenosine triphosphate, while 100
gm of B-hydroxy B-methylbutyric acid produces 10,501 g; in
any case, 100 gm of glucose creates only 8,700 gm of adenosine
triphosphate. The body can continue effective fuel production
even when there is a caloric deficit. In addition, ketone bodies
reduce free radical damage and boost antioxidant capability.'"*!?

Benefits of Ketogenic Diet for Long Use

Ketogenic dietetic techniques may help improve important
metabolic parameters in a short time with the potential for
long-term benefit. Still, due to individual capacity to keep up
with long-time carb limitation, the response may vary." In
mice, a ketogenic diet that is followed for a lengthy period of
time produces intolerance to glucose, and insulin defense, with
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adecrease in beta cell mass and alpha cell mass (the long-term
effects are beneficial to pancreatic endocrine cell). Headache,
sleeplessness, constipation, diarrhea, and backache are some
mild side effects of the ketogenic diet.!

Ketogenic Diet in Diabetes Mellitus

According to the most recent CDC study, approx 30 billion
people had diabetes, with another 85 billion having pre-
diabetes. This shows 45% of Americans have pre-diabetic
symptoms or diabetes. Diabetes are at an elevated possibility
of retinal microvascular pathology, strengthening neuropathy,
renal glomerulus, and atherosclerosis grumbling, influencing
streets because of diabetes, which is accompanied by a lengthy
range of secondary consequences.'’

Weight list, body weight, change in waistline periphery,
a glucose level of blood, change in hemoglobin, absolute
cholesterol, HDLs cholesterol, LDLs cholesterol, fatty
substances and uric corrosive were measured previously and
barely some weeks after the low carb diet or low carb keto
diet were given.!® By activating the PPAR technique and its
associated uncoupling mitochondrial uncoupling proteins,
metabolic failure may result.”” The mediate weight loss was
assigned to 45 subjects randomly, while the usual low-calorie
diet was assigned to 44.!8 Glucose-sensitive neurons have been
found in various CNS locations, including the hypothalamic
metabolic controller capitals.!” Although satisfactory,
anecdotal evidence is still the gold standard when it comes to
the appetite-suppressing effects of ketosis. Primary scientific
data appear to back up this miracle, and evidence reveals that
the Keto diet is very effective at fat loss, at least in short and
mediate term.!” It’s worth noting that carbohydrate vacuity can
boost long-chain FA-CoA cellular conditions by increasing
malonyl-CoA, which limits FA oxidation.

Ketogenic Diet in Type I Diabetes

Because of expansion in risk of diabetic ketoacidosis and
probable hypoglycemia, type 1 diabetes mellitus is possible
the defined disallowance to ketogenic diet. Still, patients
afflicted by both Type 1 diabetes and obesity are becoming
increasingly widespread, necessitating a shift in dietary
habits. The most recent American Diabetic Association
guidelines do not recommend one dietary plan over another;
however, carbohydrate counting knowledge is strongly
recommended.?’ In a similar vein, a recent study of 11 people
with type 1 diabetes who used an HFKD for nonstop glucose
monitoring found glycogenic benefit in the type of lowered
variableness, a well-known risk factor for cardiovascular
disease.?! Nonetheless, it came at the expense of an expanded
variable of hypoglycemia in this case.?? It is impossible to
say whether ketogenic diets can be used safely in people with
type 1 diabetes.

Furthermore, current study has focused on determining
if the keto diet can be used to improve glucose control in
people with type 1 diabetes rather than researching its safety
in people with type 1 diabetes who consume it for other
reasons, such as weight loss.?* Volek et al.,”’ discovered that

women are more likely sensitive to a ketogenic diet than males
because males have a higher level of high-density lipoprotein.
Nonetheless, both sexes have lower fasting triglyceride
levels after following a keto diet.?* Keto diet actions include
maintaining metabolic behavior on glucose sugar level,
stifling insulin-like development factor-1 and phosphoinositide
3-kinase or mammalian objective of rapamycin pathways,
restoring systemic ketone body homeostasis, contributing to
the reduction of diabetic hyperketonemia, and others. The Keto
diet lowers blood sugar levels and insulin levels, making it a
viable diabetes treatment option. As a result, the keto diet could
be used as a bridge between diabetes treatment and obesity.?

Ketogenic Diet in Type 2 Diabetes

Hyperinsulinemia causes type 2 diabetes, and carbohydrate
consumption immediately affects insulin levels. Protein eating
may cause a minor increase in insulin secretion and blood
glucose, whereas consuming fat has no significant impact.?
Lean et al. direct’s study. It was discovered that weight loss
could result in diabetes remission in roughly 46% of cases
after 12 months. Furthermore, this ignores the problem of
diabetics who aren’t overweight.?” Glycemic control should
be the first goal for both type 1 diabetes and type 2 diabetes,
according to Feinman ef al. Carbohydrate limitation has been
shown to assist diabetes patients’ blood indicators even if they
don’t lose weight. This is significant since many diabetics are
not fat but must regulate their blood glucose levels. Because
large jumps in blood glucose are less likely, the benefit
of carbohydrate limitation in type 1 diabetes lowers the
inaccuracy in calculating insulin quantity to meet excessive
blood glucose level.”® The use of a low-carbohydrate diet to
treat diabetes isn’t a new or novel concept. Diets were the
principal intervention utilized by diabetic patients prior to
the advent of insulin. Westman et al. investigated the effect
of a low-carb ketogenic diet vs a low-glycemic index diet on
blood glucose control in type 2 diabetes mellitus as measured
by hemoglobin A1C. They enlist 49 people and assign them to
various eating plans at random. Both of the groups adhered to
group meetings, dietary advice, and some activity suggestion.
Hemoglobin Alc, dieting glucose, dieting insulin, and weight
loss were improved after both therapies.?’ In spite of the fact
that there are not many randomized controlled preliminaries
assessing the ketogenic diet’s impact on diabetes, there are
some new case reports. The good findings in these research
could be due to the provocation of these individuals who chose
or are now following keto diets.>

Act as a Hypoglycemic Agent

Although this analysis revealed that diabetes-related diseases
are reversible with a simple dietetic adjustment, focus should
be drawn to the potential drawbacks of this type of diet,
particularly when you’ve been following for a long time. For
starters, the low carbohydrate diet may be so intense for long-
term use for an adult patient, as it could cause complications.
Undesirable iatrogenic impact patients with type 2 diabetes
mellitus on oral hypoglycemic drugs kept on a keto diet
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were at a higher risk of low blood sugar. Hence lowering
the hypoglycemic drug dosage should be recommended.’!
Because of the way in the perioperative period, there would
be an expanded catabolic condition and expanded oxidation
stress that might adversely affect the eventual outcome. Those
recorded for bariatric medical procedure who were set on a low
starch ketogenic diet had a higher metabolic after effect than
the individuals than those who weren’t set on such a diet.*

Keto Diet Helps in Weight Loss

Many studies had demonstrated the beneficial effects of a keto
diet for type 2 diabetic patients, including weight reduction,
diminishing hbaAlc, correcting nephrology, improving lipid
profiles, and possibly reversing diabetic neuropathy and
retinopathy.*> Carbohydrate limitation can also boost energy
expenditure, which is a key aspect of obesity research that has
traditionally been pursued with medications and exercise. In a
20 week of weight-loss-conservation feeding study involving
163 approx participants, those assigned to a lower-carbohydrate
(20%) versus a higher-carbohydrate (60%) diet had higher
energy use (200-250 kcal/d), affirming the carb insulin model’s
forecast of impact alteration by insulin emission.>*

Foods in the Ketogenic Diet

Meat, turkey, chicken, shellfish, fish and egg were allowed in
unlimited quantities; cheese (2—4 ounces per day), vegetable
salad (2 cupfuls per day), and non-starchy veggies were allowed
in definite quantities (1 cupful per day). The participants were
advised to drink at least 6 glasses of fluids daily. During the first
two weeks, drinking water 2—3 times a day was recommended
to reduce the risk of side effects.?’ Keto diets are much more
effective than conventional calorie-restrictive dieting for fat
loss and improved blood sugar control in diabetic patients,>*-4
and in some diabetic instances, they allow for the withdrawal
or decrease of medications.’ In one study, fat-free keto diets
(100 gm of protein per day and no fat or carbohydrates) allowed
max patients to stop taking insulin after just one week.>*

Glycemic Control by Ketogenic Diet

Learning of the diet would assist you in supporting people
around you and avoid treatment miscalculations which can
sabotage the diet’s remedial effects. The keto diet is higher in
fats, acceptable proteins and very lower carbs diet that a child
neurologist uses gradually to cure children with delicate-to-
control traumatic brain injuries.> In order to switch from using
glucose as an energy source to using ketone bodies derived
from fat, a breakdown in nerve function must occur. For the
longest time, the diet was used to help kids who had suffered
brain damage. Alzheimer’s disease, obesity, Parkinson’s
disease, type 2 diabetes, and cancer’® are just some of the

diseases being studied in relation to this diet.

Further research defines determining elements, such as the
amount of pancreatic beta-cell reserve and insulin resistance,’’
that affect the time it takes to achieve glycaemic control in type
2 diabetes with any of these methods. The length and intensity
of carbohydrate restriction for the purpose of maintaining
glycemic control must be individualized. Our case study

showed that fasting durations may be shortened once glycemic
control was achieved without compromising the patient’s
ability to maintain stable blood sugar levels.*

Disadvantages of Ketogenic Diet

The short-term effect of the ketogenic diet has been thoroughly
explained. thus, due to a deficit of exploration, the long-term
health impacts are unknown.** Major common and moderate
short-term bad effects of keto diets are puking, headache,
wakefulness, complications with exercise forbearance,
constipation, etc. which can also called as “keto flu”.** Fatty
liver, hypoproteinemia, kidney stoneand minerals and vitamin
deficit are each long-term side effects. In a study published in
Nutrients, researchers discovered that while on a low-carb diet,
high-fat, indulging in a high-sugar indulgence (like a large
bottle of soda) can actually harm blood vessels.*!

CONCLUSION

This review specifically show that neither calorie limitation nor
weight loss is the key working force behind the accomplishment
of the ketogenic diet. This review concludes the ketogenic
diets have a favourable effect in fat diabetic persons after
long-time use. Then, it also reveals that, after adding it’s
therapeutic effectiveness, low-carb diets are safe to employ
in obese diabetic people for a long period of time. The low-
calorie keto diet bettered glycemic management in patient
having type 2 diabetes, similar that diabetic medicines were
stopped or lowered in maximum participants. Because the
low-calorie keto diet could be actually efficient at lowering
down blood glucose, cases on diabetes drugwho so ever use
this diet should be under medical supervision or able to adjust
their medicine. Dietetic modification used for advancements in
glycemic control and medicine reduction with type 2 diabetic
patient. A diet lower in carbs used for higher enhancements
of glycemic control and medicine reduction or canceling
than lower glycemic level diet. Style of living modified by
low carbohydrates is very useful for enhancing and treating
type 2 diabetic persons. This weight loss method is based
on the low carbohydrate keto diet, which is most efficient in
lowering body weight and enhancing glycemic control more
than a normal hypocaloric diet with safeness and forbearance
for type 2 diabetes mellitus. The low carbs keto diet improves
glycemic control in type 2 diabetic patients till the point
that most of the participant were able to stop or modify their
diabetic medicines. Patients on diabetes medication who take
the low carbs keto diet should be under very strict medical
monitoring or capable of changing their prescription because
the low carbs keto diet could be quite effective for decreasing
blood glucose. The low carbs keto diet improves glycemic
control in people suffering from type 2 diabetes. Patients on
diabetic medication who take the low carbs keto diet could
be under strict medical monitoring or capability of changing
their prescription because the low carbs keto diet can be quite
effective for decreasing blood glucose.
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