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Abstract

DM is the 4™ leading cause of global mortality. By the year
2025 the disease incidence is expected to increase to over 380
million, 80% would be in developing countries. It has been
proposed that vitamin D deficiency plays an important role in
insulin resistance resulting in diabetes. The study was conducted to
evaluate the effect of use some foods high in vitamin D content
especially (parsley) and drug source of the same vitamin on
diabetics and healthy. A selection of the sample is done by
analyzing vitamin D in the blood and selecting patients with vitamin
D deficiency. 100 people who suffered from type2 diabetes and 50
do not have diabetes and all of them suffer from vitamin D
deficiency. Each group was divided into, group | is diabetic patients
and vitamin D deficiency and are treated with vitamin D injection
only. Group Il is diabetics and vitamin D deficiency and are treated
with vitamin D plus parsley injections. Group 3 is non-diabetics
patients with vitamin D deficiency and are only injecting vitamin D.
Group 4 is non-diabetics patients with vitamin D deficiency and
need to inject vitamin D plus parsley. The treatment was done for 3
months. The results found that after treatment groups 2 and 4 which
received 100 g fresh parsley with ampoules of vit. D were having
the highest values statistical significantly (P<0.05) of serum vit. D.
Calcium level of group 4 non-diabetic injected by vit. D and
consumed 100g of fresh parsley was the highest value statistical
significantly (P<0.05). HbA1C was high statistical significantly
(P<0.05) in diabetic and non-diabetic patients before treatment.
While, after injected by vit. D for groups (1 and 3) and vit. D plus
100g fresh parsley for groups 2 and 4 results showed reduction in
serum HbALC for all groups. The study concluded that there is a
relationship between the level of vitamin D and improve the level of
blood sugar in patients with diabetes type Il. Eating rich vitamin D-
containing food with fresh parsley gave the best results to type 2
diabetics and vitamin D deficiency patients.




ok o1 do ) dovolad! izl
Vory augs (s ol 2uall) oy e pal o -

Introduction

Diabetes Mellitus (DM) is a metabolic disorder
characterized by the presence of chronic hyperglycemia
accompanied by greater or lesser impairment in the metabolism
of carbohydrates, lipids and proteins (Ahmed, 2002). DM is
the 4% leading cause of global mortality. Around 250 million
people worldwide are living with disease. By the year 2025 the
disease incidence is expected to increase to over 380 million
and of this, 80% would be in developing countries (Roglic,
2005).

Type 2 Diabetes Mellitus is an epidemic disease and is
associated with several chronic disorders The number of
patients with type 2 diabetes is rapidly increasing throughout
the world, rising from approximately 171 million in 2000 to a
projected 366 million in 2030 (WHO, 2010) (Yang et al.,
2010).

Vitamin D (calciferol) comprises a group of fat soluble
seco-sterols found naturally only in a few foods, such as fish-
liver oils, fatty fish, mushrooms, egg yolks, and liver. The two
major physiologically relevant forms of vitamin D are D2
(ergocalciferol) and D3 (cholecalciferol). Vitamin D3 is
photosynthesized in the skin of vertebrates by the action of
solar ultraviolet (UV) B radiation on 7-dehydrocholesterol
(Fieser and Fieser, 1959). Vitamin D may play an important
role in modifying the risk of cardio metabolic outcomes,
including diabetes mellitus (DM), hypertension, and
cardiovascular disease. The incidence of type 2 DM s
increasing worldwide and results from a lack of insulin or
inadequate insulin secretion following increases in insulin
resistance. Therefore, it has been proposed that vitamin D
deficiency plays an important role in insulin resistance
resulting in diabetes (Christensen et al., 2003). Evidence
linking vitamin D to insulin resistance and diabetes, several
studies have indicated a relationship between vitamin D status
and the risk of diabetes or glucose intolerance. Vitamin D has
been proposed to play an important role and to be a risk factor
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in the development of insulin resistance and the pathogenesis
of type 2 DM, by affecting either insulin sensitivity or B-cell
function, or both (Chiu et al., 2004).

Parsley (Petroselinum crispum) as a spice is produced in
vegetable garden, it is a very rich source of vitamins C and E,
carotene, thiamin and organic minerals, because of its high
water content (78-82%,w\w.) Parsley is ordinarily dried for
market, in order to inhibit microorganisms growth and prevent
degradation caused by biochemical reactions (Soysal, 2004).
Yanardag et al., (2003) observed that parsley extract did not
increase insulin release from [ cells of the pancreas but
decreased blood glucose levels by causing usage of glucose via
extra pancreatic ways.

Parsley leaves, which are commonly used and found
everywhere with absolutely no reported toxicity, possess
excellent antihyperglycemic effect and this may be mediated by
a glycosidase inhibition. Thus these leaves can offer a more
reliable and potential alternative to acarbose which is currently
the most widely used o glycosidase inhibitor for diabetes
mellitus. Anti hyperglycemic activity of parsley (Petroselinum
crispum) is not due to improvement and regeneration of
secretory granules and B-cells of pancreas islets. Furthermore,
parsley(Petroselinum  crispum) improves hyperglycemia-
induced heart and aorta oxidative damage via its antioxidant
activity in the heart and aorta tissue. However, it did not
showed significant effect on non-enzymatic glycosylation of
skin proteins in diabetic rats (Popovié et al., 2007). Therefore,
the study aimed to evaluate the relationship between vitamin D
intake and level of blood glucose in diabetic patient and the
effect of parsley intake on health status.

SUBJECTS and METHODS

Subjects:

Ethical issues: The study was conducted after explaining to
the participants the steps of the study and its objectives. Only
those who agreed were included . Informed consent was taken
at the beginning of the study from all the participants in the
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study according to Helsinki deceleration s of biomedical ethics

(Temple, 2003). The study was registered with Clinical Trials

GOTHI (no. 1 NO00084) ON 21/12/2015.

Studied Sample: All sample were collected by using simple

random sample technique from the outpatient clinic, at

Egyptian National Nutrition Institute (N.N.l.- Cairo-Egypt)

and the National Institute of Diabetes and Endocrindogy

(NIDE- Cairo-Egypt ). The sample was selected from among

600 people who underwent the necessary analysis determined

HbAlc , Vitamin D deficiency and collected 50 diabetic and 50

non diabetic subjects. Inclusion criteria include type Il

diabetic adult, ages eligible for study between 20 to 45 Years,

genders eligible for study: females, matched sample for BMI

and metabolic control, acceptance of patients. aged between 20

-45 vyears of both gender chosen to meet the study

requirements, Having low 25 hydroxy Vitamin D below (20

ng / ml). Subjects were excluded if they had significant renal,

liver, cancer disease, and thyroid disease. Although controlled
hypertension was acceptable if blood pressure was less than

140/90 mm Hg on medications.

Study design: This study was an experimental (intervention)

clinical studied the relationship between vitamin D intake and

diabetes mellitus and the effect of vitamin D supplement

Injection with or without low caloric dietary intervention on

diabetic subjects After determination of vitamin D at baseline

for six hundreds subjects, subjects under 20 ng/ml of vitamin D

excluded, also, subject suffering from any disease like liver

,kidney , menopause ,lactating , pregnancy ,cancer and thyroid

Hormone were excluded Reminding 100 hundred subject

(females). Suffering from vitamin D were divided into main

four groups as follow:

Group (1): Twenty five diabetic female aged 25:45 years
received vitamin D injection by devarol ampoule
(200,000) U for 3 months.

Group(2):Twenty five diabetic female aged 25:45 years
injected vitamin. D by ampule devarol(200,000) IU
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beside 100g of fresh parsley content about 449.77mg

(18000 IU) from vitamin .D for 3 months .

Group(3): Twenty five non - diabetic female aged 25:45years
deficiency in vitamin . D less than 20ng/ml were injected
by devarol ampoule(200,000) IU for 3 months.

Group(4): Twenty five non - diabetic female aged 25:45years
deficiency in  vitamin D  taken devarol
ampoule(200,000) IU + 100g fresh Parsley contain
449.77mg(18000 IU) vitamin D for 3 months.

Data collection and intervention phase:

Subjects on vitamin D supplementation trial lasting 3
months. The study consisted of 4 visits Zero time and 3
subsequent follow up visits at 0 ,4 ,8 and 12 weeks. were all
subjects were injected by Vitamin D (200.000 IU). at Zero,4
time and 8 weeks also with measuring the weight , BMI. While
they were measured for weight and BMI, HbA1C only without
injection at the Zero time and 12 weeks . At all visits,
anthropometrics were measured and blood was drawn at base
line and at the end of the study for testing.

3. 1. method:

Data collection technique: An interviewing questionnaire

was designed to collect the data and it was revised by the

researcher . Personal and family socio-demographic
characteristics: personal data (name, age, address, telephone
number, marital status) and the socio-demographic
characteristics. The socioeconomic score was calculated
according to (Park and Park, 1979) (Appendix 2). This score
is based on the assumption that the level of parent's occupation
and education can determine the social standard of the family.

The social standard is based on the classification of the overall

scale into three levels;

1. Low level if the overall score <9.

2. Intermediate level if the overall score ranged from 9 to
18.

3- High level if the overall score ranged from 19 to 28
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Anthropometric measurements were made while the subjects
were minimally clothed and bare foot using standard
equipment (Moayeri et al.,2006) Height and body weight were
measured and body mass index (BMI) was calculated from the
following equation :BMI = Weight (Kg) /height (cm)?
Participants were classified as there is some debate about
where on the BMI scale the dividing lines between categories
should be placed (Bauer, Henry ,(2018) Commonly accepted
BMI ranges are underweight: under 18.5 kg/m2, normal
weight: 18.5 to 25, overweight: 25 to 30, obese: over 30.
People of Asian descent have different associations between
BMI, percentage of body fat, and health risks than those of
European descent, with a higher risk of type 2 diabetes and
cardiovascular disease at BMIs lower than the WHO cut-off
point for overweight, 25 kg/m2, although the cutoff for
observed risk varies among different Asian populations
(WHO, 2014).

Twenty-Four hour recall, for the exact foods and
beverages intake during 24 hour period for 3 days ,including
weekend day and the previous or next 2 days( Wednesday
, Thursday , Friday )or (Friday , Saturday , Sunday )Energy and
nutrients intakes were calculated by using a computer program
based on food composition table of the National Institute of
Nutrition (NNI, 2006).Results were compared with Dietary
References Intakes (DRIs , 2002).

Laboratory analysis:
Blood picture: in all subjects groups, Venous blood samples
were collected from the ante-cubital vein of all individuals by a
trained Nurse at the clinic for the purpose of the study were
collected after 12 hours fasting . The blood was centrifuged for
10 minutes at 3000 r.p.m to separate serum, serum was
carefully separated into clean eppendorf and keep in deep
frozen for analysis as described by (Schermer, 1967).
1,25-hydroxy Vitamin D: Collection took place in a serum
collection tube and sent to the NNI lab. The serum level of
25(0OH)D was used as an indicator for vitamin D status
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because this metabolite reflects the supply of vitamin D
metabolites both in the diet and through skin synthesis.
Moreover, hydroxylation of 25(0OH)D to 1.25(0OH)2D3
(active vitamin D) occurs in several tissues: the half-life of
25-OH-D is 2-3 weeks while the half-life of 1.25(OH)2D3 is
approximately 6 h (Chris G. Velentzas,2012). We used the
EUROIMMUN Enzyme-linked Immune-sorbent Assays
(ELISA) test kits for determination of 25 vitamin D as
detailed.
Glycosylated hemoglobin (HbAL1C) estimation Percentage
of (HbAL1C) were determined 25(OH)D were measured using
Enzyme-linked Immune sorbent Assays (ELISA) including
greater convenience (fasting not required) greater pre -
analytical stability according to ADA(2010) The World Health
Organization (WHO) suggests the following diagnostic
guidelines for diabetes:
* HbAlc below 42 mmol/mol (6.0%): Non-diabetic
* HbAlc between 42 and 47 mmol/mol (6.0-
6.4%0): Impaired glucose regulation (IGR) or Pre

diabetes
* HbAlc of 48 mmol/mol (6.5%) or over: Type 2
diabetes.
Determination of lipids profile: (total cholesterol,

triglycerides, free fatty acids and HDL-cholesterol
Cholesterol determined calorimetrically according to
Allain, (1974). free fatty acids and HDL-cholesterol by
Singh et al.,( 1991).
Triglycerides will be carried out according to Fossati and
Prencipe (1982).

Low — density lipoprotein (LDL)cholesterol according to
Friedewald, et al ., (1972) calculated with a few restriction , as
follows: LDL(mg/dl)= total cholesterol —HDL-total
triglycerides /5 .

Determination of Chemical Composition of parsley:
protein, fat, moisture and ash contents were determined in fresh
parsley according to AOAC (2010) .The carbohydrate was



https://www.diabetes.co.uk/pre-diabetes.html
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calculated by difference. Calcium and Iron were determined
using flame atomic absorption spectrophotometry (model 5100
pc , perkin — Elmer Norwalk CT) According to Metger and
Nielsen ,.(2017)
Statistical Analysis: results were expressed as the mean £ SD
.Data for multiple variable comparisons were analyzed by one
— way analysis of variance (ANOVA).For the comparison of
significance between groups , Duncan’s test was used as a post
hoc test according to the statistical package program. (P.
Armstage and Berry,1987).
Results and Discussion
Data present in table (1) showed the chemical composition of
fresh parsley. The results indicated that moisture (84.6g/100g),
vitamin D (449.77mg/100g) fresh parsley and Calcium
(210mg/100g) fresh parsley were high in fresh parsley while
Ash(2.2g), protein(3.3g), fat(0.4g), Carbohydrates(8.2 g) and
iron (6.55g) were in low.
Table (1) Chemical composition of parsley as a mean £ SD
100g fresh Weight:

Parameter Fresh parsley
Moisture(g/100g). 84.6+2.3
Ash(g/100g). 2.2+0.1
Protein(g/100g). 3.3+0.21
Fat(g/100g). 0.4+0.35

Carbohydrate(g/100g). 8.2+0.23

vitamin D(mg/100g). 449.77+0.24(180001U)
Calcium(mg/100g). 210+0.51

Iron (mg/100g). 6.55+0.26

(USDA., 2010). (National Center for Agricultural Research, (2017)

The characteristics of the studied women as illustrated in
table 2 indicated that no significant between age and efficient
score. (Lindquist, et al., 2000) suggested that the use of the
tape recorded for estimating energy intake does not result in
accurate assessments among adult, although this technique may
be useful for specific subgroups. From this study it is cleared
that no significant differences between age and efficient score
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of food record in the age under from sample. Therefore, the
present results were in agreement. Also, the study results
showed that no significant between efficient score and adult
sex. The results are agreement with Salamoun, et al., (2005)
which stated that body had a significantly higher mean daily
calcium intake and vitamin D. in addition, the data represents
that there are no significant between the efficient score and
parent's education levels. Our findings are similar to Perron
and Endres., (1985) they stated that no significant correlation
was found between knowledge and attitudes, such as a concern
for weight and a dependence on parents for food selections.

Table (2): Characteristics of the studied women.

Socio demographic characteristics No=(100)
Age (years)
20-< 30 54
30-< 40 40
40 > 6
Marital status

Single
Married
Widow
Divorced

Family size

Occupation

Rural
Urban

*Social status

Low

Middle

High
*Social classification according to Park and Park., (1979) .
Anthropometric Measurements of groups:
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Table (3): Means of Anthropometric Measurements,
(Weight, Body Mass Index(BMI) and Kilo
calories(K.Cal.):

BMI

Wight (Kg)

Before

After

Before

After

Before

m+S.D

m+S.D

m+S.D

m+S.D

m+S.D

84.84+17.14%

81.04+13.98°

31.92+6.91°

30.49+5.65%

2091.59+498.7°

81.44415.64%

75.60+12.54%

28.83+4.10°

26.83+3.27°

2171.84375.1°

76.84+10.119

73.65+9.74°

27.29+3.16°

26.10+3.06°

2292.0+475°

1540.0+93.5°

82.60+14.11°

77.5+11.60%°

29.30+4.63%

27.52+3.60°

2407.0+53.3°

1523.0+88.4°

*kg:kilo gram

v Group 1: Diabetes female with vitamin D deficiency and
injected with Devarol

Group2: Diabetes female with vitamin D deficiency and
injected with Devarol + Parsley(100g /per day)

Group3: non-diabetic female with Vitamin D deficiency
and injected with Devarol

Group4: non-diabetic female with Vitamin D deficiency
and injected with Devarol + Parsley(100g /per day)

v
v

v

Concerning of weight data in Table (3) showed that there
were slightly decreased insignificantly (P>0.05) between
groups 1 and 2 before and after treatment with means+SD
were 84.84+17.14, 81.44415.64 vs. 81.04+13.98 and
75.60+12.54 kg, respectively. Also, the same results showed
that there were slightly decreased insignificantly (P>0.05) in
weights between groups 3 and 4 non-diabetic patients before
and after treatment. Concerning of BMI data in Table (3)
showed that there were decrease statistical significant
differences (P<0.05) between groups 1 and 2 after treatment
with values of mean + SD. were 31.92+6.91and 26.83+3.27
respectively. While there were statistical significant differences
(P<0.05) between groups 3 and 4 after treatment with values of
mean+SD were 26.10+3.06 and 27.52+3.60, respectively.
Moreover, group 2 after treatment was the lowest value
26.8313.27 for BMI.

10
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Results in Table (3) contained the values of K. cal. which
2292+475.0
2407.53+53.3, 1555.4+106.3, 1562.0+106.3, 1540.0+93.5
and finally 1523.0+88.4 for groups 1, 2 ,3 and 4 before and
after treatments respectively. From the above results we can
be observed that there were no statistical significant differences
(P>0.05) between all groups under study.

Table (4): Means of Dietary Intake (Protein, Fat and
Carbohydrate) for Different Groups:

Carbohydrate (g)

were

Protein( g

2091.59+498.7,

Fat( g)

2171.8+375.01,

Before

After

Before

After

Before

After

m=+S.D

m+S.D

m=+S.D

m=+S.D

m+S.D

m+S.D

94.8+17.1°

81.0+13.9°

69.13+11.0®

34.5+2.2°

313.3£74.8°

233.2+15.07°

91.4+15.6°

75.6+12.5°

65.33+8.3®

34.6+2.3°

325.2456.2°

234.2+15.8°

76.8+10.1°

73.319.2°

56.7+10.4°

34.1+2.05°

343.2471.2°

230.8+13.9°

82.6+14.1°

77.7+11.1%

80.2+11.8°

injected with Devarol

33.8£1.9°

360.6+80.01°

injected with Devarol + Parsley(100g /per day)

and injected with Devarol

228.3+12.8°

Group 1: Diabetes female with vitamin D deficiency and
Group2: Diabetes female with vitamin D deficiency and
Group3: non-diabetic female with Vitamin D deficiency

Group4: non-diabetic female with Vitamin D deficiency
and injected with Devarol + Parsley(100g /per day)

Concerning protein intake results in Table (4) showed that
there were statistical significant differences (P<0.05) between
groups 1 and 2 after treatment with mean + S.D values were
81.0+13.9 vs. 75.6+12.5 g, respectively. While there were no
statistical significant differences (P>0.05) between the same
groups before treatments. Values of protein intake were 94.8+
17.1, 91.4+15.6, 81.0+ 13.9 and 75.6+£12.5g for groups 1 and 2
before and after treatments in diabetic patient respectively.
Regarding fat consumed results in the above table showed that
there were statistical significant differences (P<0.05) between
diabetic and non-diabetic 1, 2 , 3 and 4 groups before and after

11
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treatments in fat intake. Values were 69.13+£11.0, 65.33£8.3,
56.7+10.4 and 80.2+11.8 before treatment vs. 34.5+2.2,
34.6+2.3, and 34.1+2.05 and 33.8+1.9 g after treatment for
groups 1, 2, 3 and 4 respectively. Moreover, carbohydrate
consumed results in table (4) showed that there were no
statistical significant differences (P<0.05) between diabetic
groups before and after treatment the values mean+S.D were
313.3+74.8 and 325.2+56.2 vs 233.2+15.07 and 234.2+15.8 g,
respectively. Also there were no statistical significant
differences (P<0.05) for non-diabetic patient between groups 3
and 4 before and after treatment with values of mean + S.D
were 343.2+71.2 and 343.2+71.2 vs. 230.8£13.9 and
230.8+13.9 g, respectively.

Table. (5): Means of Mineral Intake (Iron (Fe) and Calcium

(Ca)).
Fe mg Camg
Before After before After

M+ S.D M+ S.D M+ S.D M+ S.D
10.04+3512% | 1552+3.12% | 2153 +8.8° 233.3+7.97°
028+432% | 16.08+2.93% | 2142+ 4573 | 2586+ 85°2
1055 +3.87%| 1515+250% | 21514+4.7% | 2608 +58%
11.33+6.43% | 1540+2.692 | 22554 +7.92 | 259.1 + 6.062

Group 1: Diabetes female with vitamin D deficiency and

injected with Devarol

v" Group2: Diabetes female with vitamin D deficiency and
injected with Devarol + Parsley(100g /per day)

v" Group3: non-diabetic female with Vitamin D deficiency
and injected with Devarol

v" Group4: non-diabetic female with Vitamin D deficiency
and injected with Devarol + Parsley(100g /per day)

Results in Table (5) showed that there were no statistical

significant differences (P<0.05) in Fe (mg) intake between

diabetic patients for groups land 2 before and after treatment.

Values of meant SD were 10.04+ 3.51, 9.28+4.32

vs.15.52+3.12 and 16.08+£2.93 mg before and after treatment

1
2
3
4
v

12
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for diabetic patients suffered deficiency in vit.D. Besides that,
results for diabetic patient group 2was the lower value before
treatment with meanst SD 9.28+4.32 respectively. The study
results were agreement with those obtained by Tate et
al.,(2007) and Weiss et al., (2007) they found increment in
iron intake by 22% after modified diet while the increment in
our study iron was increased by 42- 47% this result may be
referred to vitamin D injection and fresh parsley intake as a
source of vitamins D and C. Concerning calcium intake results
in the above found that there were higher significant
differences (P<0.05) between groupl after treatment and
among all groups. Values of meant SD were 215.3 + 8.8,
214.2 + 457, 215.14 + 4.7, 22554 + 7.9 vs. 233.3 £ 7.97,
258.6 + 8.5, 260.8 + 5.8 and finally 259.1 + 6.06 mg for
groups from 1 to 4 respectively. The increment in calcium
intake ranging from 8.6 for group 1 to 16% for group 3this
increment referred to supplementation of vitamin D and
vitamin C in fresh parsley. Our results were confirmed with
Holick and Chen., (2008) they found that vitamin ¢ caused
increased calcium absorption about 15% to 22% from the diet,
the different between our result and this result referred to
source of vitamin,

Table (6): Means of Serum Vitamin D (V.D), Calcium(Ca)

and glycated Hb( HbAlc).

\/.D (ng/ml) Ca (mg/dl) HbAlc (mg/dl)
Groups|Before After Before After Before After
m+S.D m+S.D m+S.D  m+S.D m+S.D  Im+S.D

16.55+7.52°]75.54+7.86° |9.18+2.12%9.17+1.18" |7.26+1.21%5.0+0.59°

AlWIN|F-

v Group 1: Diabetes female with vitamin D deficiency and
injected with Devarol

v Group2: Diabetes female with vitamin D deficiency and
injected with Devarol + Parsley(100g per day)

13 |

14.09+3.31°102.97+8.27%8.92+1.06°9.94+0.50* |7.65+1.19°}4.27+0.63"
14.40+5.15°82.0745.76° [8.42+0.84]9.02+1.20° |4.85+0.61°}4.51+0.82"
13.91+2.60%102.97+8.27°18.69+0.60%10.05+0.98%5.14+0.44°}4.07+0.57°
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v" Group3: non-diabetic female with Vitamin D deficiency
and injected with Devarol
v" Group4: non-diabetic female with Vitamin D deficiency
and injected with Devarol + Parsley(100g /per day)
v' Reference range: Vitamin D (N>=30 mg/ml-80 |,
Insuffiency 20-30 ,Deficient<20ng/ml).
Calcium (N:9.2 - 11.0 mg%o).
HbAlc (Normal range:4.2-6.2%,good control:5.5-
6.8%0,fair control:6.8-7.6%,poor control:above:7.6%0).
Results in Table (6) contained the values of vitamin D
which  were  16.55+7.52, 14.094+43.31, 75.54+7.86,
102.974+8.27, 14.404+5.15, 13.91+2.60, 82.07+5.76 and
94.75+7.17 ng/ml for groups 1, 2 before and after treatments
diabetic patient with injected by vitamin D ampule and
received 100 g of fresh parsley. While, groups 3and 4 before
and after treatments non-diabetic patient and suffering from
deficiency in vitamin D and injected by ampule vit. D with 100
g fresh parsley for group 4 respectively. From the above results
we can be noticed that all groups before treatment were the
lowest values of serum vit. D for diabetic and non- diabetic
patients. While, after treatment groups 2 and 4 which received
100 g fresh parsley with ampules of vit. D were the highest
values statistical significantly (P<0.05) 102.97+8.27 and
102.97+8.27 ng/dl respectively. Concerning serum calcium
results in Table (6) showed that there were statistical
significant differences (P<0.05) between diabetic patients
before and after injected by ampule and ampule plus 100 g of
fresh parsley. Patient who injected by ampule and consumed
100 g fresh parsley group 2 had the higher value statistical
significantly than before treatment 9.944+0.50 Vs. 8.92+1.06
mg/ dl. Besides that, group 4 non-diabetic injected by vit. D
ampule and consumed 100g of fresh parsley was the highest
value significantly (P<0.05) compared to group 4 before
treatment with value 10.05+0.98 vs. 8.69+0.60 mg/dl.
Regarding glycated hemoglobin a fraction HbA1C is the most
interest serving as a retrospective indicator of the average

AN

14
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glucose concentration. HbA1C is recommended as an essential
indicator for the monitoring of blood glucose control. The
blood HbAlc > 6.5% is considered as diabetes (Selvin, et al.,
2010). Concerning the results of HbA1C were higher
significantly (P<0.05) in diabetic and non-diabetic patients
before treatment with values 7.26+1.21, 7.65+1.19,
7.65+1.19, and 7.65+1.19 mg/dl While, after injected by vit. D
for groups (1 and 3) and vit. D plus 100g fresh parsley for
groups 2 and 4 results showed that decreased in serum HbA1C
for all groups. Beside that groups 2 and 4 who consumed 100g
fresh parsley with injected vit.D were the lowest values in
serum HbA1C. The values of HbA1C after treatment were
5.0+0.59, 4.2740.63, 4.51+0.82 and 4.071+0.57mg/dl for
groups 1, 2, 3 and 4 respectively. Our results were agreement
with those obtained by Chiu, et al., (2004) who observed that a
positive correlation of 25-hydroxyvitamin D concentrations
with insulin sensitivity a lot of studies have indicated a
relationship between vitamin D status and the risk of diabetes
or glucose intolerance. vitamin D has been proposed to play an
important role and be a risk factor in the development of
insulin resistance and the pathogenesis of type 2 DM by p-cell
function (Chiu, et al.,, 2004; Deleskog, et al., 2012 and
Forouhi, et al., 2012). The presence of a vitamin D response
element in the insulin gene promoter (Maestro, et al., 2003).
Activates peroxisome proliferator activator receptor gene
(Dusso, et al., 2005). Also, many studies have examined the
predictive value of vitamin D on future risks of type 2 diabetes
mellitus (Mattila, et al.,, 2007; Forouhi, et al., 2012 and
Knekt, et al.,( 2008). Also the results in this study agree with
Tuorkey and Abdul-Aziz.,( 2010) who noticed that vitamin D
improves glucose tolerance. Vitamin D could also prevent type
2 Diabetes through its role as efficient antioxidant, type 2
diabetes is associated with systemic inflammation so that it has
been linked primary to insulin resistance but elevated cytokines
may also play a role in B-cell apoptosis. Vitamin D may
improve insulin sensitivity and promote [-cell survival by
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directly modulating the generation and effects of cytokines
(Milner, et al.,, 2010). Previous studies have reported
significant inverse associations of vitamin D with IR
(Alemzadeh, et al., 2008) and B-cell dysfunction (Wu, et al.,
2009) including cross-sectional study in the current cohort
(Kayaniyil, et al., 2010). Only two prospective studies have
been conducted to date, both of which reported significant
inverse associations of baseline 25(OH)D with IR after 5 and
10 years of follow-up, respectively, in largely white cohorts
(Gagnon, et al., 2011). On the other hand, there were
relationship between insufficient vitamin D, calcium status and
type 2 DM. However, the available human data are limited
because most observational studies are cross-sectional, whereas
prospective studies have not measured 25-OHD concentration,
and there is a paucity of randomized controlled trials with
vitamin D and/or calcium supplementation specifically
designed for outcomes related to type 2 DM. Although the
evidence to date suggests that vitamin D and calcium
deficiency influences postprandial glycaemia and insulin
response while supplementation may be beneficial in
optimizing these processes, our understanding of the exact
mechanisms by which vitamin D and calcium may promote f3-
cell function or ameliorate insulin resistance and systemic
inflammation is incomplete.

HbALC, blood pressure, and cholesterol goals may need to
be adjusted for the individual based on age, duration of
diabetes, health history, and other present health conditions.
Further recommendations for individualization of goals can be
found in the ADA Standards of Medical Care in Diabetes
(ADA. 2014). Effective nutrition therapy interventions may be
a component of a comprehensive group diabetes education
program or an individualized session. Andrews, et al., (2011)
reported HbA1C reductions are similar or greater than what
would be expected with treatment with currently available
pharmacologic treatments for diabetes. The reduction of
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HbALC for type 1diabetes was 20.3 to 21% and type 2 diabetes
was 20.5 to 22% (Coppell, et al., 2010).
Table (7): Means of Lipid profile(Low density
lipoprotein(LDL), High Density Lipoprotein
(HDL),Cholesterol, Triglycerides(TG)and Very low —
Density Lipoproteins cholesterol(VLDL) for different
groups.

LDL (mg/dl %) HDL (mg/dl %)  JCholesterol (mg/dl %) JTG (mg/dl %) VLDL (mg/dl %)
After |Before After  |Before  JAfter |Before After  |Before  JAfter
Intsp |nssp |misD Jmisp misp fmisp Jniso fmisp fmtso

1 Jor68+10.06°030.13+9.59°88.4443.99°|51.36+4.840179.06495" 1103.845.46° 245.16+9.087170.12+8.34°]49.03+ 1.81°[27 62+ 166"
2 |o6.28+10.81J23 90+5.78°]36.28+6.12°]50.48+5.25] 185 4848 657[0.924:3.12° Josus6+8.87°faa.0445. 797 p0.91+1. 77 o6 4+ 115
3 |p287+106536.0+7.89° J15.92:6.0552.05+5.167180.64+5.97°}100.95.+6.18°]259.246.26°]53.0048 0551 84+ 1. 25925 32 1607
4 Joaso+9.44° J25.17+9.23°143.8045.11°]59.43+5.12°|187.245.99" 95564555 J244.0445.59°|50.46+7. 5548 8+ 111" J0.74L51°

v" Group 1: Diabetes female with vitamin D deficiency and

injected with Devarol

v" Group2: Diabetes female with vitamin D deficiency and

injected with Devarol + Parsley(100g /per day)

v Group3: non-diabetic female with Vitamin D deficiency

and injected with Devarol

v" Group4: non-diabetic female with Vitamin D deficiency

and injected with Devarol + Parsley(100g /per day)

v Reference range :LDL(Optimal<100,Borderline
high130-159,high160-189,very high>=190) (mg/dl %0).
HDL(M:->40,F:->50) (mg/dl %).

Cholesterol (Desirable<200,Borderline high200-

239,high>=240) (mg/dl %).

v' TG (Normal<150, Borderline high150-199, high200-
499,very high>499) (mg/dl %o).

<SS

Data in Table (7) showed that there were statistical
significant differences (P<0.05) between groups 1, 2 before and
after treatment in serum LDL with means + S.D were
91.68+10.06 and 96.284+10.81vs. 39.1349.59 and 23.99+5.78
mg/dl, respectively. Also there were significant differences
(P<0.05) between groups 3 and 4 before and after treatment
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with means + S.D were 82.87410.63 and 94.59+9.44 vs.
36.0+7.89 and 25.1749.23 mg/dl respectively. Moreover,
group 2 and group 4 after treatment were the lowest values
statistical significantly (P<0.05) 23.99+5.78 and 25.17+9.23
mg/dl respectively. From the above results we can be observed
that patients who injected by vit. D ampule and consumed 100g
of fresh parsley for diabetic and non-diabetic patients were
lowest values than groups' injected vit. D ampule only.
Concerning of serum HDL data in Table (9) showed that there
were statistical significant differences (P<0.05) between groups
1, 2 before and after treatment with mean+ S.D were
38.444+3.99, 38.28+6.12, VS 51.36+4.84 and 59.48+5.23
mg/dl respectively. Also there were statistical significant
differences (P<0.05) between groups 3, 4 before and after
treatment with mean + S.D were 45.92+6.05, 43.80+5.11 VS.
52.05+5.16 and 59.43+5.12 mg/dl , respectively. Concerning
of serum total cholesterol results in Table (9) showed that there
were statistical significant differences (P<0.05) between groups
1, 2 before and after treatment with means + S.D 179.16+9.5,
185.48+8.65, 103.845.46 and 93.92+3.12 mg/dl
respectively. On the other hand group 2 after treatment was the
lowest value 93.92+3.12 mg/dl. Also, from the same table
there were statistical significant differences (P<0.05) between
all normal groups which the lowest value 95.56+5.53 mg/dl for
group 4 after treatment. Beside that data found that serum T.G
were statistical significant differences (P<0.05) between
diabetic groups while group 2 after treatment was the lowest
value significantly(P<0.05) 49.04+5.79 mg/dl. Moreover, data
in the same table showed that there were statistical significant
differences (P<0.05) between normal groups before and after
treatment. On the other hand group 4 after treatment was the
lowest value 50.46+7.55 mg/dl, respectively. Data in table (7)
found that serum VLDL were no statistical significant
differences (P>0.05) between groups 2 and (3and 4) after
treatment with values of mean+S.D were 9.80+1.15,
10.60+1.60, 10.09+1.51 mg/dl, respectively. We could be
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observed that the lowest value in group 2 after treatment.
Beside that there were statistical significant differences
(P<0.05) between groups land 2 before treatment and group 1
after treatment with values of mean + S.D were 49.03+1.81,
50.91+1.77and 14.02+1.66 VS. 51.84+1.25 48.8+1.11
mg/dl, respectively. The lipid abnormalities associated with
type 2diabetes is defined by a high concentration of TG and
small dense LDL and a low concentration of HDL cholesterol.
Serum LDL cholesterol levels are generally normal, insulin
resistance is believed to this Atherogenic dyslipidemia by
increasing the hepatic secretion VLDL and other
Apolipoprotein 3 containing lipoprotein particles as result of
increased free fatty acid flux to the liver (Krauss and Siri,
2004 and Lewis, et al., 2002). This may also be result of a
diminished supportive effect of insulin on Apo [ secretion
either at the level of the regulation of Apo B degradation or
inhibition of microsomal TG transfer protein activity
(Malmstrom, et al., 1997). This result was agree with our
result in Table (9) the insulin receptor substrate -2 mediated
insulin signaling pathway in the insulin — resistance states, and
subsequent simulation of de novo lipogenesis in the liver leads
to increased intracellular availability of triglycerides
,promoting fatty liver .This also increases VLDL assembly and
secretion (Lewis, et al., 2002). Cholesterol ester protein —
mediated transfer of TG from VLDL to LDL contributes to the
formation of small dense LDL particles (Berneis and Krauss,
2002). Also a lot of studded concluded that Vit. D3 might be
useful especially toxicity by significantly TG, carbohydrate in
diabetic rats. Moreover plasmatic non-enzymatic antioxidant
level of HDL- cholesterol increased after VD administration
(Hamden, et al ., 2009).
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Table (8): CBC "‘complete blood count™ (White Blood

i 93) g 20 9l ol el

Cells, Lymphocytes, Red Blood Cells) in serum for different

WBC (1023) ul

roups.
LY (10:3)ul

RBC (million/ul)

Before

After

Before

After

Before

After

m+S.D

m+S.D

m+S.D

mean+S.D

mean+S.D

mean+S.D

7.37+2.07°

6.98+2.44°

2.55+0.71°

2.37+0.06°

4.56+0.32°

4.3440.34°

6.47+2.16°

7.20+1.84°

2.33+0.79°

2.30+.0.44°

4.63+0.54°

3.98+0.20° |

6.19+1.83"

2.3240.90°

2.36+0.79°

1.48+0.20°

4.41+0.48°

4.49+0.32°

6.22+1.49°

5.9+1.42°

2.18+0.56°

2.07+0.67°

4.53+0.45°

4.38+2.26°

v" Group 1: Diabetes female with vitamin D deficiency and
injected with Devarol

v" Group2: Diabetes female with vitamin D deficiency and
injected with Devarol + Parsley(100g /per day)

v Group3: non-diabetic female with Vitamin D deficiency
and injected with Devarol

v" Group4: non-diabetic female with Vitamin D deficiency
and injected with Devarol + Parsley(100g /per day)

v Reference range :WBC(4-10) (10a3) ul .
v' LY(1-3) (10a3) ul .
v' RBC(3.8-4.8)(Million/ul).
Results in table (8) contained the values of WBC in which
were 7.37+2.07, 6.47+2.16, 6.19+1.83, 6.22+1.49

6.98+2.44, 7.20+1.84, 2.324+0.90 and 5.9+1.42 for all groups
1, 2, 3 and 4 before and after treatments respectively. From the
above results we can be noticed that there were no statistical
significant differences (P>0.05) between all groups before and
after treatment except group 3 after treatment which statistical
significantly lower value in WBC and LY. As meanwhile, the
values of serum lymphocyte were 2.55+0.71, 2.3340.79,
2.37+0.06 and 2.30+.0.44 (10"3) ul for groups 1, 2 before and
after treatment. Moreover, results concerning RBC in Table (8)
showed that there were no statistical significant differences
(P>0.05) between all groups 1, 2, 3 and 4 before treatment and
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groups 3and 4 after treatment. However, groups 3 and 4 after
treatments were lower statistical significantly (P<0.05) among
all groups under study.

Table (9): Means of Hemoglobin(Hb), Hematocrit(HCT),

Red blood width(RDW) for different groups.

Hb (g/dl)

HCT (%)

RDW (%)

Before

After

Before

After

Before

After

m+S.D

m+S.D

m+S.D

m+S.D

m+S.D

m+S.D

12.354+1.03°

12.06+1.03"

36.84+2.67*

35.48+2.68"

15.4140.86°

15.754+0.61°

12.84+1.73°

12.924+0.61°

38.32+4.65°

38.22+1.35°

15.38+0.80°

14.49+0.28" ||

12.06+1.5°

11.97+1.07°

35.89+3.82°

34.3942.45°

15.4240.72°

15.734+0.97°

12.24+1.46°

12.85+1.27°

36.43+3.93%

39.09+1.67°

15.4240.66°

14.69+0.67°

v" Group 1: Diabetes female with vitamin D deficiency and
injected with Devarol

v" Group2: Diabetes female with vitamin D deficiency and
injected with Devarol + Parsley(100g /per day)

v" Group3: non-diabetic female with Vitamin D deficiency
and injected with Devarol

v" Group4: non-diabetic female with Vitamin D deficiency

and injected with Devarol + Parsley(100g /per day)

Reference range :Hb(12-15)(g/dl).

HCT(36-47)%.

RDW(11.5-14.5)%.

Data in Table (9) contained the results of Hb the values of
mean+S.D  were 12.35+1.03, 12.84+1.73, 12.06+1.03,
12.9240.61, 12.06+1.5, 12.24+1.46, 11.97+1.07,
12.85+1.27¢/dl for groups 1, 2 diabetic patient before and after
treatment and groups 3, 4 non diabetic patient before and after
treatment respectively. From the previous results we can be
noticed that there were no statistical significant differences
(P>0.05) between groups 1, 2 before and after treatment except
of group 1 after injected by vitamin D ampule which lower
statistical significantly than before treatment. On the other
hand, there were significant differences (P<0.05) between
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groups 3 and 4 non diabetic patient after treatment Hb and
HCT. Concerning HCT results in Table (9) showed that there
were statistical significant differences (P<0.05) between group
1 after treatment and group 2 before and after treatment vs.
group 3 after treatment and group 4 before and after treatment.
Moreover, groups land 3 after treatment were the lowest
values 35.48+2.68vs. 34.39+2.45% respectively. Concerning
RDW results in the same table showed that group 4 after
treatment  of non-diabetic patient was lowest statistical
significantly (P<0.05) among all groups 14.4940.28%.

Table (10): Means of Corpuscular Volume(MCV), Mean
Corpuscular Hemoglobin(MCH),Mean Corpuscular
Hemoglobin Concentration(MCHC) and Platelet in Serum

of Groups.
MCH (Pg)
After
m+S.D

MCV (FL)
After
m+S.D

MCHC (g/dl)
After
m+S.D

PLT (10a3/ul)
Before
M+S.D

Before
m=+S.D

Before
m=+S.D

Before
m+S.D

81.1147.55°

82.06+5.23"

27.13+2.96°

27.8242.61°

33.47+1.005%

33.94+1.27°

245.0+1251°

82.06+7.5°

85.51+1.95%

27.68+2.74°

27.4742.86°

33.40+0.85°

33.32+0.45

273.08+13.17°

81.76+8.37°

79.3746.86°

27.28+3.36°

25.21+3.05°

33.48+1.05°

32.82+0.86"

266.28+16.18%

80.58+5.73"

83.88+3.86"

26.83+2.71°

27.01+2.77°

33.51+1.05%

33.42+0.29

263.5+17.45°

Group 1: Diabetes female with vitamin D deficiency and
injected with Devarol
Group2: Diabetes female with vitamin D deficiency and
injected with Devarol + Parsley(100g /per day)
Group3: non-diabetic female with Vitamin D deficiency
and injected with Devarol
Group4: non-diabetic female with Vitamin D deficiency
and injected with Devarol + Parsley(100g /per day)
Reference range :MCV/(83-101)FL.
MCH(27-32)Pg.
MCHC(31.5-34.5)g/dl.
PLT(150-450) 10a3/ul.

In addition results in Table (10) for MCV the values were
81.11+7.55, 82.06+7.5, 82.06+5.23, 85.51+1.95(f) for
groups 1, 2 diabetic patient before and after treatment

<\

DN NI NI

22




ok o1 do ) dovolad! izl
Vory augs (s ol 2uall) oy e pal o -

respectively. From above results we can be observed that there
were no statistical significant differences (P>0.05) between
groups land 2 before treatment, while there was statistical
significant difference (P<0.05) in group 2 between before and
after treatment. Also results in the same table found there was
no statistical significant difference (P>0.05) between groups 3
and 4 before treatment. While, there was statistical significant
difference (P<0.05) between groups 3 and 4 in MCV after
treatment. Concerning MCH we can noticed that there we no
significant differences (P>0.05) among all groups except group
3 after treatment which lower statistical significantly (P<0.05).
Moreover, results concerning MCHC showed that there were
statistical significant differences (P<0.05) between groups 1, 2
after treatment with values, + S.D were 33.944+1.27 and
33.321+0.45pg, respectively. Also results in the same table in
normal groups showed that there were statistical significant
differences (P<0.05) between groups 3 and 4 after treatment
with values 32.82+0.86, 33.42+0.29pg, respectively on the
other hand there were no statistical significant differences
(P>0.05) between other groups under study.

The values of mean + S.D for PLT were 245.0+13,
273.08+13.17, 243.16+4.96 and 263.48+6.90 for groups 1, 2
before and after treatment g/dl, respectively. From the previous
results, there were statistically significant differences (P<0.05)
between diabetic groups, besides that, there were statistically
significant differences (P<0.05) between normal groups before
and after treatment wvalues were  266.28+16.18,
263.5+17.45VS. 246.59+5.48, 244.46+8.66 respectively.
While, group 1 after treatment was the lowest value statistical
significantly. The cells in the CBC (white blood cells, red
blood cells, and platelets) have unique functions. Generally,
white blood cells are an essential part of the immune system
and help the body fight infections. Each different component of
the white blood cell (the WBC differential) plays a specific role
in the immune system. Red blood cells are essential in
transporting oxygen to all the cells in the body to serve their
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functions. The hemoglobin molecule in the red blood cell is the
vehicle for the transportation of oxygen. Platelets are a part of
the blood clotting system in the body and help in preventing
bleeding (John and Sara., 2021). It can also be done as a part
of an evaluation based on a patient's symptoms. A high WBC
count (leukocytosis) may signify an infection somewhere in the
body or, less commonly, it may signify an underlying
malignancy. A low WBC count (leukopenia) may point toward
a bone marrow problem or related to some medications, such
as chemotherapy. A doctor may order the test to follow the
WBC count in order to monitor the response to a treatment for
an infection. The components in the differential of the WBC
count also have specific functions and if altered, they may
provide clues for particular conditions. A low red blood cell
count or low hemoglobin may suggest anemia, which can have
many causes. Possible causes of high red blood cell count or
hemoglobin (erythrocytosis) may include bone marrow disease
or low blood oxygen levels (hypoxia) a low platelet count
(thrombocytopenia) may be the cause of prolonged bleeding or
other medical conditions that affect the production of platelets
in the bone marrow. Conversely, a high platelet count
(thrombocytosis) may point toward a bone marrow problem or
severe inflammation (John and Sara., 2021).

Conclusion

The study concluded that there is a relationship between the
level of vitamin D and improve the level of blood sugar in
patients with diabetes type Il. In addition, the injection of
vitamin D is absorbed faster than the digestion through the
digestive system, which explains the effect of the injection with
the intake of parsley. Also, eating rich vitamin D-containing
food with fresh parsley gave the best results to type 2 diabetics
and vitamin D deficiency patients. Finally, HbA1C was
improved due to insulin resistance, because most of the
research shows the work of vitamin D as a hormone, which
improves the entry of glucose into cells and improves the
function of insulin receptors in cells.
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Recommendations

The study recommend that eating food rich in vitamin D
content and use them, especially fresh parsley on a daily basis
and is an accessible source for all its availability and cheap
price and availability throughout the year. Also preserving the
level of vitamin D in its normal rate helps diabetic patient to
decrease the rate blood sugar and reduce its complications of
diabetes and improve the absorption of calcium and improve
the fatigue and stress of diabetic .
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