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ABSTRACT

Objective: The aim of the study is to evaluate the response of 25- hydroxycholecalciferol (250HD) to a single oral
administration of cholecalciferol in the normal weight, overweight, and obese individuals.

Place and duration of study: The study is conducted in Pak International medical College Hayatabad and the duration of study
was from March 2021 to March 2022

Material and Method: We have examined 60 healthy women from the age groups of 24-68 years(mean+ SD, 51.2+ 9.6) with a
body mass index in kg/m? ranging from19.2 to 43.2 (mean + SD 28.2+5.9). Female individuals are divided into 3 groups based
on their body mass index, 1% group is having normal female individuals having BMI less than 25 kg/m? (n=22), 2" group having
BMI of 25.1-29.9 kg/m?(n=23)and 3" group having BMI greater than 30Kg/m?(n=15). Every participants is taken a single oral
dose of cholecalciferol(300,000 IU) and their Venous blood samples are taken to measure the concentration levels of 250HD,
1,25(0OH)2D, parathyroid levels, calcium and phosphorus levels. The results are categorized in the form of mean, standard
deviation, p-values, least square means with 95% confidence intervals (Cl) in each group of individuals at 8" and 31 days of
cholecalciferol administration.

Results: The total body fat of normal weight group is significantly lesser than that overweight group of individuals, which is
lesser than that of group of obese individuals. At the beseline detection of serum level of 25 OHD all the women have detectable
serum levels of 250HD. In the obese group of individuals there will be a lesser levels of 25 OHD observed than normal group of
individuals and the difference is approximately equal in the case of overweight group of individuals. The obese group of
individuals also have approximately lesser levels of 1,25(0OH)2D than the normal group of individuals but have increasing levels
of parathyroid hormones. After administration of cholecalferol the levels of parathyroid hormone is observed significantly lesser
at day 8 than baseline in the normal weight of individuals not in other groups, which approximately increasing over time at day
31 in all the groups of individuals. There is a positive correlation found between the concentrations of 250HD and 1, 25(0OH)2D
while there is a negative correlation found between the levels of 25 OHD and parathyroid hormone at all time points.
Conclusion: Serum levels of 25 OHD become decreases in obese individuals is due to their increase body volume. The levels

of decline of 25 OHD in obese is due to their larger body size and slower release of vitamin D from their body fat.
Keywords: Adipose tissues, Obesity, Vitamin D, Cholecalciferol, Overweight, Calcium.

INTRODUCTION

Vitamin D is an essential component to ensure the intestinal
absorption of calcium in humans. It is also taking part in a lot of
metabolic processes in human body based on many pathological
and pathological processes including immune system®?
processing, cardiovascular®, endocrine®® or oncological
disorders®”- Cholecalciferol (vitamin D3) taken in any form is
metabolized in liver. The form of 25 OHD provides the substrate to
1,25 dihydroxyvitamin D having a systemic effects in the body of
humans. 25 OHD vitamin d3 form is considered to be the most
reliable form of calcium in human body. Many studies suggested
the idea that 25 OHD and levels of parathyroid hormones in the
body is inversely proportional to each other, higher levels of serum
250HD cause decrease levels of parathyroid hormone.25 OHD
levels higher than 30 ng/mI®is considered to be the range which is
effective in lowering the incidence of colon cancer, juvenile
diabetes and other disorders®.

The quantity of adipose tissues plays a vital role in the
distribution of vitamin D inside the human body. It is evident in
various past studies that serum levels of 25 OHD is inversely
proportional with obesity®®'"-however the deposition of vitamin D
in adipose tissues is release in circulation when requires to a body
in still under study considerations and a point to debate.

MATERIAL AND METHODS

This Study is conducted in the Park International Medical College
Hayatabad Peshawar and The duration of study was from March
2021 to March 2022.We have examined 60 healthy women from
the age groups of 24-68 years(mean+ SD, 51.2+ 9.6) with a body
mass index in kg/m? ranging from19.2 to 43.2 (mean + SD
28.2+5.9).

Inclusion criteria of women in this study is age not less than
20 years , no endocinological or intestinal disorder, not taking
medication which interferes with the metabolism of vitamin D or
calcium. Our exclusion criteria of women in this study are intestinal
malabsorption, intake of vitamin D in any shape , kidney or liver
disorders and prior history of surgery.

Montomoli et al.prepared the instrumental questionnare,
having 15 number of questions based on the usage of food and
beverages commonly ingested in the 1 week of time period in
healthy women, collected data based on baseline and daily
calcium intake in healthy women. Sun exposure is calculated as
per the suggestion of Glanz et al. based on average time in week
days spend in sunlight without using sunscreens.

Female individuals are divided into 3 groups based on their
body mass index, 1% group is having normal female individuals
having BMI less than 25 kg/m? (n=22), 2™ group having BMI of
25.1-29.9 kg/m?(n=23)and 3" group having BMI greater than
30Kg/m?(n=15).

Every participant is taken a single oral dose of
cholecalciferol(300,000 IU) in any diluted solution or in bread slice
during lunch. Venous blood samples are taken from all subjects to
measure the concentration levels of 250HD, 1,25(0OH)2D,
parathyroid levels, calcium and phosphorus levels, also their
fasting blood levels were collected at morning time between 7-9
AM before cholecalciferol loading. Participants are observed at the
time interval of 8" and 31% day of cholcalciferol administration.

Serum levels of calcium and phosphorus are measured by
using colorimetric assay. Parathyroid hormone levels are
measured by using the method of immunoassay.

The results are categorized in the form of mean, standard
deviation, p-values, least square means with 95% confidence
intervals (Cl) in each group of individuals at 8" and 31 days of
cholecalciferol administration. Quantitative data of participants are
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tested by using ANOVA technique followed by Bonferroni's
multiple comparisons and baseline characteristics are measured
by using chi-square test. Baseline trends in all parameters are
estimated by using Pearson’s correlation coefficient and then their
p-value are calculated to estimate their significance levels.
Significance level is set at 5%.Research participants fat mass is
measured by using DEXA Technique(Dual energy X-ray
absorptiometry).

RESULT

In Table 1, we are spotting the lifestyle parameters of 3 different
groups we are Examining in this research study. In the whole
sample population, the sample we are examining in the normal
group of individuals is n=22 having mean age in years is 50.1,
while in overweight and obese groups these are n=23 (51.2 years)
and n=15(53.1 years). In the whole consideration of groups the
normal range of mass in fat ranges from 11.8 to 54.6 kg, when all
the groups are examined as per the body mass index the total
body fat of normal weight group is significantly lesser than that
overweight group of individuals, which is lesser than that of group
of obese individuals.

At the baseline detection of serum level of 25 OHD all the
women have detectable serum levels of 250HD, but 97.2% of
them have decrease levels than 75nmol/L, which is considered as
a minimum levels of 25 OHD, Only 3 women in the overweight
group have levels greater than 75 nmol/L.In the obese group of
individuals there will be a lesser levels of 25 OHD observed than
normal group of individuals and the difference is approximately
equal in the case of overweight group of individuals. The obese
group of individuals also have approximately lesser levels of
1,25(OH)2D than the normal group of individuals but have
increasing levels of parathyroid hormones.

The daily intake of calcium and exposure to sun in all the
group of individuals are approximately same and donot differ
statistically in all the groups of individuals.

In Table 2, we are noticing the levels of 250HD, PTH, and
1, 25(0OH)2D after cholecalciferol administration, the sample
individuals levels of 25 OHD is significantly increasing after
cholecalciferol administration and become increasingly higher at

the 8 day. The levels of 25 OHD at the day 8 and 31 after
cholecalciferol administration is significantly higher in the normal
weight of group of inviduals that the overweight and obese group
of individuals. After peaking at day 8, the levels of 25 OHD drops
down over time at day 31 observed in all age groups.

After administration of cholecalferol the levels of parathyroid
hormone is observed significantly lesser at day 8 than baseline in
the normal weight of individuals not in other groups, which
approximately increasing over time at day 31 in all the groups of
individuals.

Participants’ 1.25 dihydroxy vitamin D levels are significantly
higher at days 8 and 31 in all groups of individuals than baseline.

There is a positive correlation  found between the
concentrations of 250HD and 1, 25(0OH)2D, as the levels of both
increasing at day 8 after cholecalciferol administration except at
day 31, while there is a negative correlation found between the
levels of 25 OHD and parathyroid hormone at all time points.

Table 1: Lifestyle values of 3 different group examined values shown in
mean and standard deviation.

Parameters Normal Overweight Obese (c)
weight (a) (b) (n=15)
(n=22) (n=23)

Age (years) 50.1(9.4) 51.2(11.8) 53.1(5.4)

Body mass index 22.2(1.9) 28.5(2.7) 36.3(4.5)

(kg/m2)

Parathyroid hormone 65.1(26.1) 70.1(26.4) 99.1(41.1)

(pmol/L)

250HD (nmol/L) 44.2(21.1) 49.1(22.4) 29.4(15.3)

1,25(0OH)2D (pmol/L) 102.7(39.2) 75.4(32.8) 67.9(27.8)S

Calcium (nmol/L) 2.4(0.3) 2.3(0.2) 2.3(0.3)

Phosphorus (nmol/L) 1.3(0.3) 1.2(0.3) 1.3(0.3)

Mass in fat (kg) 17.1(4.1) 26.4(5.1) 38.5(9.1)

Calcium intake (daily 11(52) 11(52) 10(66)

>1gm/day)

Sun exposure 1: 3 (16) 1: 0 (0) 1:2 (15)
2:11 (56) 2: 14 (68) 2:9(65)
3:6(32) 3:7(35) 3:3(25)

Body mass index (BMI in kg/m2 ), PTH Normal range is 16—-68 pmol/L),
250HD vitamin D (sufficiency > 50 nmol/L), 1,25 (OH)2D 1,25
dihydroxyvitamin D (normal range 43-148 pmol/L)

Table 2: Least squares means (95 % confidence interval), Mean and standard deviation at baseline at 8" and 31%' day after Vitamin D administration in the 3

different groups

Observed means (SD) Least squares means (95 % CI with Bonferroni adjustment)
Normal Overweight Obese Overweight vs normal Obese vs normal Obese s
overweight
25 hydroxy Baseline
vitarin D 44.6(21.00) 48.7(22.3) 29.6(15.3)
8 day 135.2(26.20) | 107.8(22.82) | 89.08(28.) ;)22'830(;:;;02;'12'15) ;)43‘3356%3{52;'28‘12) _31576722-5:0 69)
p = 0.0003 p < 0.0002 p=0.0012 : : b1l
Slday | 154 9(27.0) 95.3(20.03) | 83.22(22.03) '3_%1023(6518'20;'2'42) '4_161020('121'23;'11‘01) ;1122'2031.5:19 23)
p = 0.0004 p < 0.0002 p=0.0012 p=0. p=0. 20
1.25 dihydroxy Baseline
vitamin D 104.04(41.03) | 77.50(34.2) 69.20(29.02) | - ||
(pmol/L)
8 day 186.3(79.02) 154.20(49.03 [ "33 70(39.03) -1_72.001(-72.83;+4o.01) -3_01.100(-92.56;+33.02) _7123{3%1-5:45 B
=0.0014 ) p = 0.0012 p=2. p=L. 83,+45.19)
P p = 0.0003 p=2.2
31 day 168.40(79.02 +0.72(-80.31;+81.52) | -31.52(- -32.19(-
15_‘8'83(365'80) ) 1?2'388%5'03) p=2.0 119.42;+55.92) 115.92;53.12)
p=0. p=0.002 p=0. p=2.2 p=1.5
Parathyroid
hormone Baseline 65.85(26.30) 69.08(26.62) 99.05(41.67) | - | e e
(pmol/L)
8 day 52.40(17.82) | 58.33(21.80) | 86.82(24.73) +‘_"19(3' 16.12,+25.23) +Eg'ggg§ -69:+48.12) égl'g.l&l 92)
P=0.030 p=0.072 p=0.52 p=L. p=0. ean
31 day 60.07(19.50) 62.82(24.45) | 88.62(33.04) +9'1252-)('25‘52;+25‘12) :}g.;2(-13.01;+45.32) 13%25;3 67)
p=0.81 p=0.22 p=0.62 p=t. p=0. iz
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DISCUSSION
In Our sample population 25 OHD levels are deficient in indiduals
having higher BMI. This observation is consistent with previous
studies showing negative correlation between 25 OHD and
BMI®®)this negative relationship based of various hypothesis i.e.
limited exposure to sun®® | increasing vitamin D uptake in adipose
tissues® and more volume dilution® These Hypothetical
perceptions in the back studies showing the lesser levels of 254
OHD in obese group of individuals. Drincic et al. in this studies
conducted previously explains that body weight and body fat is
negatively associated with levelsm of 25 OHD.As per researchers
the dose response curve in the obese and non-obese individuals in
the back studies, examined that the dilution of vitamin D may be
different in fat tissues and extracellular fluids.

In the study that we have conducted shows that the levels of
25 OHD after cholecalciferol administration is greater in normal
weight group of individuals than in overweight and obese groups.
This finding is consistent with previous studies based on the
concentrations of dilutions of vitamin D in body tissues.

After achieving the peak levels of 25 OHD, drops
down more slowly in obese group of individuals than other groups
suggesting the negative relationship between body fat and
decrease 25 OHD levels after peaking, this assumption is
supporting the concept of cholecalciferol accumulation in the
subcutaneous fat tissues of obese individuals. Didriksen et al. in
his study explains the subcutaneous tissues store large amount of
cholecalciferol in its long term oral administration®?

Levels of 1,25(0OH)2D found to be lower in overweight and
obese females than in normal weight females.We found position
correlation between time points of 250HD and 1,25(0OH)2D in this
study.

We have found a nehative association between PTH and
1,25(0OH)2D at all time points,exclaim that the increase in serum
1,25(0OH)2D levels in human body pose a decrease levels of
parathyroid hormones and vice versa.25 OHD levels decreasing
the levels of parathyroid hormone secretion by binding with
vitamins D receptors further it has been noticed that increase in
body fat may increase parathyroid levels in obese individuals
which is independent with the concentration of metabolites of
vitamin D.As this study conducted having a sample population of
female individuals so the results of this study is not implemented
for male gender of individuals. This study donot considered white
or brown race of individuals so the result may be different for the
vitamin D metabolism of specific race-based individuals.

CONCLUSION

In conclusion, 25 OHD effect to single oral dose of cholecalciferol
is different in relation with body mass index in obese and normal
weight individuals according to this study. Serum levels of 25 OHD
become decreases in obese individuals is due to their increase
body volume. The levels of decline of 25 OHD in obese is due to
their larger body size and slower release of vitamin D from their
body fat.
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