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ABSTRACT

Background: Throughout the twenty-first century, type 2 diabetes mellitus (T2DM) has emerged as a severe worldwide
public health concern, with the incidence of the disease growing on an annual basis. T2DM has been linked to abnormalities
in glucose, lipid, and protein metabolism, among other things. Diabetes has been related to low vitamin D levels, as have the
preventive effects of sufficient vitamin D consumption on the risk of microvascular and macrovascular problems in people
with T2DM. In addition to regulating hunger, energy balance, and glucose homeostasis, ghrelin is known to be involved in
many other biological functions as well.

Aim of the Study: One of the goals of this study is to compare the levels of the hormone ghrelin in patients with type 2
diabetes mellitus before and after they have taken an oral vitamin D supplement of 500 IU.

Patients & Methods: From January 1st to March 31st, 2021, a follow-up case study was conducted in Kirkuk Governorate.
The study comprised 60 diabetes type 2 patients who were given 5000 IU of vitamin D for two months and then had their
serum ghrelin levels checked before and after treatment. The SPSS application was used to examine all of the data.

Results: In this study, the mean level of ghrelin was elevated significantly in type two diabetes mellitus before administered
vitamin D treatment as compared with type two diabetes mellitus after administered vitamin D treatment at p-value <0.01

Conclusions: It was concluded that vitamin D was an important treatment protocol in management of type two diabetes mellitus
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INTRODUCTION

Type 2 diabetes Mellitus (T2DM) is a physiological disorder
characterized by high blood glucose levels. Primary causes
of diabetes include endocrinopathies such as hypothyroidism,
chronic steroid use, and certain medications. Secondary
causes of diabetes include gestational diabetes, maturity-
onset diabetes of the young (MODY)), neonatal diabetes, and
gestational diabetes.! Insulin production from pancreatic
beta-cells declines over time, leading in elevated blood
glucose levels in patients. This may lead to long-term effects
in the form of eye, nerve, and kidney damage in patients with
type 2 diabetes (T2D). Pancreatic-cell fatigue is commonly
recognized because of increased insulin production resulting
from unsustainable demands on the pancreas.? Vitamin D
supplementation decreased the risk of developing diabetes
in those with prediabetes who were not at risk for vitamin

D deficiency by 10 to 13% in those who were not at risk for
it.> Vitamin D supplementation has been shown to have an
influence on circulating ghrelin hormone levels, resulting in
enhanced insulin sensitivity and, as a consequence, improved
hunger hormone control in certain individuals.* Because food
limitation causes ghrelin levels to rise, it’s plausible that ghrelin
is engaged in the food-mediated longevity process, which
would be beneficial.’ In blood glucose control, both ghrelin
and insulin secretion are involved, and it is possible that there
is a negative feedback loop between the two hormones.® Grin
is an orexigenic hormone that may activate the hunger region
in the brain, causing it to become more active.” Because
of a variety of beneficial effects on system metabolism,
pharmacological targeting of the endogenous ghrelin system
is generally regarded as a valuable strategy for treating
metabolic issues such as chronic inflammation, gastroparesis,
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or cancer-associated anorexia and cachexia, among other
conditions.® Exactly how ghrelin influences insulin secretion
in T2D patients’ islets remains a mystery, as does whether
islet ghrelin expression differs from circulating ghrelin levels
in T2D patients. In this study, we wanted to understand more
about how ghrelin controls insulin production in human islets,
as well as how T2D affects circulating ghrelin levels and
islet ghrelin cells in humans.” Grin is an orexigenic hormone
that may activate the hunger region in the brain, causing it
to become more active.'” Ghrelin is mostly generated in the
stomach, although it may move to the central nervous system
(CNS) across the blood-brain barrier (BBB). When ghrelin is
present in the central nervous system, it can influence food
intake in the hypothalamus.!" Ghrelin-stimulating drugs may
be a promising pharmacological solution for increasing food
intake while preventing hypoglycemia, body weight loss,
depression and anxiety, and even death during acute nutritional
and psychological challenges such as severe caloric restriction,
cachexia, and psychosocial stress.'?

PATIENTS AND METHOD

From January 1st to March 31st, 2021, a case control research
was conducted in Kirkuk Governorate. The study included
60 diabetic type 2 patients, with information on the patients
obtained directly from the patients. Diabetic patients were
identified using FBS and HbAlc tests, as well as clinical
examinations by their specialists. All diabetes patients were
between the ages of 38 and 78, and their weight ranged from 61
to 128, with a BMI of 20.6 to 47.09 kg/m?. BMI before and after
vitamin D supplementation (mean SE) (30.13 + 0.69) (29.72 +
0.67), respectively. Renal impairment, hepatic impairment,
and hyper or hypoparathyroidism were the exclusion criteria.
About five milliliters of blood were collected from patients’
antecubital veins in simple tubes without any anticoagulant
and allowed to clot at room temperature for 10—15 minutes.
The tube was then centrifuged for 15 minutes at 3000 rpm.

RESULTS

In this study, the mean level of ghrelin was elevated significantly
in type two diabetes mellitus before administered vitamin D
treatment as compared with T2DM after administered vitamin
D treatment at p-value <0.01 as evidenced by the Table 1.

Correlation between Ghrelin and Vitamin D in T2DM

As shown in Figure 1, the study discovered a negative
correlation between ghrelin and vitamin D in diabetic patients
before and after taking vitamin D supplementation (r: -0.092
and r: -0.168, respectively), as shown in the Figures 1 and 2.1

DISCUSSION

In this study, the mean level of ghrelin was elevated significantly
in type two diabetes mellitus before administered vitamin
D treatment as compared with type two diabetes mellitus
after administered vitamin D treatment at p-value <0.01. In
agreement, a recent study'® showed that improved insulin
sensitivity associated with higher vitamin D levels may be
beneficial in the management of appetite hormones. Jawed

and colleagues.* An investigation has shown that high glucose
lowers ghrelin levels in T2D and obese persons, with serum
ghrelin levels in T2DM and obesity being lower as a result of
high glucose. This protein is an crucial controllers of balance
of energy and breakdown of fat in the central nervous system as
well as a range of peripheral organs, including the pancreas and
adipose tissue.!® Gastrointestinal hormone (ghrelin) regulates
lipid metabolism and acts as a connective tissue between the
brain and the rest of the body.'® Ghrelin levels may be affected
by a variety of variables, including food composition, activity,
climate, and way of life.!” Ghrelin levels in individuals with
T2DM were significantly lowered by a high-whey protein
diet."® Hypocaloric diets, polyunsaturated fat-rich diets, and
fructose supplements may all be beneficial in suppressing
ghrelin production.'® In individuals with T2D, a decreased meal
frequency is more effective at increasing fasting plasma ghrelin
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Figure 1: Correlation between ghrelin and vitamin D before vitamin D
supplementation
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Figure 2: Correlation between ghrelin and vitamin D after vitamin D
supplementation

Table 1: Levels of ghrelin before and after vitamin D supplementation

are shown
Ghrelin (pg/dL)
Group Mean SD p-value
ghrelin before taking vit D 73.3 +10.7 <001
ghrelin after taking vit D 61.1 +12.9
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levels than a six-meal calorie restriction.?” It is possible that
elevated ghrelin levels, which occur during sleep deprivation
and are associated with increased calorie consumption which
have recently been proven to have an effect on the production
of hunger hormones in both animals and humans. Increased
colonic SCFAs have been shown to reduce ghrelin hormone
levels in the short term.?! Before a meal, ghrelin content
increases by about threefold, and then rapidly decreases
thereafter. Recent research found that both normal-weight
and obese guys saw a temporary increase in AG concentration
after a meal, which then declined.?? Various additional brain
networks integrate environmental and emotional inputs to
alter the hypothalamic-controlled ‘hedonic’ driving force.?’
The researchers discovered a negative relationship between
ghrelin and vitamin D in patients with T2D before treatment
with vitamin D (r: -0.167), as well as a negative relationship
between ghrelin and vitamin D in individuals with type 2
diabetes after treatment with vitamin D. (r: -0.194). Churm
and colleagues®® Acrylghrelin has been shown to have an
influence on blood sugar uptake. Among those who have
contributed to this work are Zhang et al.,>> It has been shown
that the relationship between circulating ghrelin levels and
insulin resistance in obesity is equivocal. Although circulating
ghrelin levels in obese patients with normal fasting blood
glucose were found to be much lower, they were shown to be
highly associated with insulin resistance. Ghrelin is a hormone
that influences glucose and lipid metabolism in obese persons.
A rise in insulin, glucagon, and leptin levels in the blood
has been shown to be associated with ghrelin, according to
Skuratovskaia er al.?® Specific activation of receptors and
posttranslational modifications of ghrelin have been shown
to be effective in controlling the development of IR in obese
individuals. According to Stoica and colleagues®’ study, the
metabolism of all adipokines is significantly dysregulated in
obese people. According to study conducted by Mehdar ez al.,*®
the hormone ghrelin is implicated in the etiology of obesity and
T2DM. The presence or absence of ghrelin cells in three key
stomach locations in obese people may be influenced by their
diabetes status. Similarly, Ahmed e al.?’ says that a variety
of physiological conditions, including as obesity and diabetes
mellitus, are hypothesized to be responsible for fluctuations
in ghrelin concentrations.

CONCLUSIONS

It was concluded that vitamin D was an important treatment
protocol in management of T2DM.
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