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Abstract

This study is carried on to investigate the effect of (UV) on the estimate of vitamin D production and the correlation ratio of vitamin D and its impact on the increase
of blood glucose finally to prove the relationship via biochemical analysis of Vitamin D and glucose level. 90 adult rats were randomly divided into three groups. G1
(-ve control): This group contains 30 rats that were not exposed to the ultraviolet. Rats were eating daily/4 months. G2 (+ve control): This group contains 30 rats that
were not exposed to the ultraviolet. Rats were fasting 2 days and eat the third day frequently (4 months). G3: Test group: To examine the exposed to the ultraviolet for
10 second to simulate sunrise and another 10 second to simulate sunset (using prototype cage). This group contains 30 rats, which were fasting 2 days and eat the third
day frequently (4 months). Weights were recorder every week. The blood samples were collected through retro- orbital venous plexus in the zero time, every month,
and at the end of four months and the obtained sera were subjected to the Glucose and D3 tests. The results showed that the body weights were reducing significantly
in G1 compared with G3 at all measured periods (P < 0.000). Whereas no significant differences between G3 and G2 in all weeks. The Glucose levels in G1 and G3
were raised significantly in (1%, 2", 3 and 4™ month) (P< 0.035), (P< 0.036), (P< 0.030) and (P< 0.023). Also blood level of Glucose was raised significantly between
G3 and G2 in all periods (P< 0.008), (P< 0.009), (P< 0.002) and (P< 0.001). Moreover the blood levels of Vitamin D between G1 and G3 were raised significantly
in all tested periods (P< 0.001), (P< 0.000), (P< 0.000) and (P< 0.003). Also Vitamin D was raised significant (P< 0.000) in G3 compared with G2. This study was
proved that vitamin D level was affected by the exposure to ultraviolet that intern affect the glucose level. Also ultraviolet (UV) extend to preservation of glucose
homeostasis by raising glucose level. Accordingly ultraviolet (UV) raising vitamin D should be considered since this may help reduce the risk of glucose disorders.

Introduction

Vitamin D is a group of fat-soluble seco-steroids, which is
responsible for enhancing intestinal absorption of calcium, iron,
magnesium, phosphate and zinc. Vitamin D occurs in many forms,
but the most important compounds in this group are vitamin D3
(cholecalciferol) (“sunshine vitamin”) and vitamin D2 (ergocalciferol) [1].

Glucose is a hexose sugar since it contains six carbon atoms,
one of which is part of an aldehyde group, hence, is referred to as an
aldohexose. It is also called blood sugar as it circulates in the blood at
a concentration of 65-110 mg/dL (or 65-110 mg/100 ml) of blood [2].

Glucose also serves as an important metabolic intermediate of
cellular respiration and glucose is stored as glycogen [3].

Vitamin D deficiency is an important risk factor for a variety of
common diseases, including osteoporosis, severe asthma in children,
cognitive impairment in older adults, cancer, autoimmune diseases
and cardiovascular disease (CVD) [4].

Ultraviolet (UV) is electromagnetic radiation with a wavelength
shorter than that of visible light but longer than X-rays. The UV
wavelengths between 400 nm and 10 nm correspond to photon energies
from 3.1 eV to 124 eV [5].

UV radiation is present in sunlight, and is produce by electric arcs
and specialized lights such as mercury-vapor lamps, tanning lamps,
and black lights. It can cause chemical reactions, and causes many
substances to glow or fluoresce [6].

The mechanism of vitamin D is photosynthesized in the skin by
the action of solar UVB radiation was 7-dehydrocholesterol convert to
Vitamin D3 [7].
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The humans need continuous glucose level in their blood, which
allows the brain to work even with minimum function. So the aim of
this work is to investigate the effect of (UV) on the estimate of vitamin
D production. Study the correlation ratio of vitamin D and its impact
on the increase in blood glucose and proved the relationship via
biochemical analysis of Vitamin D and glucose level.

Materials and methods

Animal

Male albino wister rats were used in the present study. Animals
were obtained from the animal house at the experimental animal
unit at King Fahad research center, KAU, Jeddah, SA. Rats kept in
the animal house for the whole period, where rats weighing between
(270-350 g). Rats were acclimatized to the laboratory condition for
10 days prior to the initiation of experimental work. The animal were
housed individually in special standard plastic cages under controlled
laboratory conditions of humidity (65%), temperature (20 + 1°C) and
12:12h light: dark cycle. Rats were feed normal rat chaw, and allow
free access to water. All experimental procedures were care out in
accordance with the guidelines of animal care and approved by the
research ethics committee of King Abdul-Aziz University.
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Experimental design

In the present study 90 adult rats were randomly divided into three
groups. The groups were divided as follow:

G1: Negative control group (-ve): This group contains 30 rats which
were not exposed to the ultraviolet. Rats were eating daily/4 months.

G2: Positive control group (+ve): This group contains 30 rats which
were not exposed to the ultraviolet. Rats were fasting 2 days and eat the
third day frequently (4 months).

G3: Test group: to examine the exposure to the ultraviolet for 10
second at sunrise and another 10 second at sunset (using prototype
cage). This group contains 30 rats, which were fasting 2 days and eat the
third day frequently (4 months).

Weights were recorder every 7 days (week) for all rats.
UVB irradiation

Four fluorescent lamps, TL 20W/12RS (Philips, Eindhoven,
Holland) was used to irradiate the rats. These lamps emit a continuous
spectrum from 275 to 390 nm, with a peak emission at 313 nm; f65% of
that radiation is within the UVB wavelength range.

Blood sample collection

The blood samples were collected in the zero time before the start
of the experiment, every months, and at the end of four months. Blood
samples were withdrawn by capillary micro tubes (Micro Hematocrit
Capillaries, Mucaps) through the retro orbital venous plexus sinuses in
inner canthus of the eys; 5 ml of blood samples were collected in gel and
clot activator tube at room temperature for half an hour and centrifuge
at 3000 rpm for 10 min to obtain serum, which was subjected to the
determination of Glucose and D3. The clear supernatant serum was
separated and stored at -80°C until analyzed for the biochemical
analyses and hormone determinations.

Then animals were sacrificed under diethyl ether anesthesia.
Statistical analysis

Serum measurements for the 90 rats studied are presented as the
mean * SD and analyzed by One Way ANOVA test (LSD) which was

used for comparison between different groups. Vitamin D and Glucose
measured at 1 month, 2* month, 3 month and 4* month. The value of
the detection level for each method was used for the statistical analysis.
Using the IBM SPSS statistics version 20 (Armonk, NY, US). Graphs
were made using Excel software version 7. For all tests, P- values of less
than 0.05 (P< 0.05) were considered as significant.

Results

In the current study, we observed from our experiment that the rats
which were exposed to the UVB showed healthy appearances, active
movement and normal increase in weights.

Body weight

The results of the body weight which were measured in all groups
at different periods, showed that the changes in the body weights were
reducing significantly in negative control group compared with positive
control group at periods 2nd week-16th week (P < 0.000). Moreover
there are significant changes in the body weights that were reducing in
negative control group compared with test group at periods 2™ week-
16™ week (P < 0.000). While the body weight showed that there are
no significant differences between test groups compared with positive
control group in all weeks (Figure 1).

The life span was decreased in positive control group after 3rd
week but in negative control group, test group no decreased in the
number of animals to the end of the experiment just two or three in
each group (Figure 2).

Serum glucose

The Glucose level showed insignificant changes between negative
control group and positive control group in periods (zero time, 1Ist,
2nd and 3rd month) but in 4th month there was raised significantly
between groups (P< 0.038). Moreover blood levels of Glucose between
negative control group and test group was raised significantly in
periods (1st, 2nd, 3rd and 4th month) (P< 0.035), (P< 0.036), (P<
0.030) and (P< 0.023) frequently. Also blood level of Glucose raised
significantly between test group and positive control group in periods
(1%, 2", 34 and 4 month) (P< 0.008), (P< 0.009), (P< 0.002) and (P<
0.001) frequently (Figure 3).
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Figure 1. Comparing between body weights of all groups in different periods (negative control, positive control and test groups). Data are expressed as mean+/- SD
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Figure 2. The life span in different periods decreased in positive control group after 3rd week comparing to negative control and test groups.

Level of Glucose between groups in different months
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Figure 3. Blood levels of Glucose between Groups in different periods showing comparing between negative control, positive control and test groups. Data are expressed as mean+/- SD.

Serum’s Vitamin D

Vitamin D level raised significant between negative control group
and positive control group in periods (2nd, 3rd and 4th month) (P<
.034), (P< 0.000) and (P< 0.000) frequently. Moreover blood levels of
Vitamin D between negative control group and test group was raised
significantly in periods (1st, 2nd, 3rd and 4th month) (P< 0.001), (P<
0.000), (P< 0.000) and (P< 0.003) frequently. Also Vitamin D raised
significant (P< 0.000) in test group compared with positive control
group in periods (1%, 2™, 3" and 4" month) (Figure 4).

Discussion

This study is carried on to investigate the effect of (UV) on the
estimate of vitamin D production and the correlation ratio of vitamin
D and its impact on the increase of blood glucose finally we proved the
relationship via biochemical analysis of Vitamin D and glucose level.

Many reports were recorded significant associations between sun
exposure, vitamin D and health outcomes of life style. Vitamin D is
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likely to have a key role in these associations [8].

Moreover, Exposure to simulated sunlight that contains both UVB
and UVA reduce cardiovascular risk factors and improve quality of life [9].

In our study during exposure of fasting animals to UVB we detected
a significant increase in the serum level of vitamin D in all periods’
times in comparing to non exposed animals.

These result are in agreement with other study which showed
that vitamin D was increased with exposed to sun light (UVB) [10].
McCarroll et al., [11] recorded that spending time in the sun, useful
strategies to improve 25(OH) D.

Our result showed that serum glucose level was significant increase
in the group exposed to UVB compared with the groups none exposed
in all periods’ times.

Gluconeogenesis GNG is a metabolic pathway that results in the
generation of glucose from non-carbohydrate carbon substrates such
as lactate, glycerol, and glucogenic amino acids [12].
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Figure 4. Blood levels of Vitamin D between Groups in different periods in comparing to each other (negative control, positive control and test groups). Data are expressed as mean+/- SD.

It is widely known that the liver is a central organ in lipogenesis,
gluconeogenesis and cholesterol metabolism Ref. In the fasting state,
the liver supplies the body with energy by breaking down glycogen, and
following prolonged fasting by gluconeogenesis, which cleaves glucose
from the glycogen polymer and produces glucose-1-phosphate, which
is converted to glucose-6-phosphate by phosphoglucomutase.

Recent studies focuses on novel findings related to nuclear
receptor signaling - including the vitamin D receptor and the liver
receptor homolog 1 - in hepatic lipid and glucose uptake, storage and
metabolism in the clinical context of liver regeneration [13].

On contrary, Bechmann et al., [14] reported that the vitamin D
receptor in the liver interfere with hepatic lipid and glucose uptake,
storage and metabolism.

Another approach that the animal’s level of glucose in serum
was increased in fasting rats from alternative substrata of glucose by
glycogenesis process occurs in liver. The hypothesis that they survive
from hypoglycemia but by inducing glycogenolysis, gluconeogenesis
and lipolysis, it provided an energy source alternative to glucose.

This is in a good agreement with previous case of hypoglycemia
and neuroglycopenia. They administered for treatment Ketogenic diet
(KD), by reproducing body fuel mainly derives from beta-oxidation.
The patients were free of epileptic crises, presented normalization
of electroencephalogram (EEG), and showed a marked recover in
psychological development and quality of life [14].

Conclusion

This study was proved that ultraviolet (UV) effect on increasing
V-D level extend to preservation of glucose homeostasis by raising
glucose level. Accordingly ultraviolet (UV) raising vitamin D should
be considered since this may help reduce the risk of glucose disorders.
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