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Introduction

The Prevalence of  obesity is globally increasing and associated 
with a higher mortality [3]. Obesity is a major risk factor of  Car-
diovascular disease [14]. Many studies have proved that obesity 
is a major public health problem that result in decreased life ex-
pectancy in younger age groups. BMI itself, even without other 

anthropometric measures (e.g., waist circumference, waist-to- hip 
ratio), is a strong predictor for overall mortality. BMI above 22.5 
-25 kg/m2 results in progressive increase in mortality which main-
ly related to cardiovascular disease [4].

The vascular endothelium plays a crucial role in the control of  
vascular homeostasis, providing a physical barrier between Lumen 

Abstract

The aim of  this study was to investigate the effects of  regimen diet (RD) without or with containing yogurt supplemented with 
lemon, Cumin and Combination between them (1:1 w/w) on lipid profile, Arterial atherosclerosis and endothelial dysfunction, 
to evaluate premature atheroscl-erosis in those patients Arandom sample of  100 patients (50 male and 50 female) with obesity 
of  overweight selected from Kasr El Aini Hospital out patients, with age from 30-45 years, randomly patients were divided 
into 5 groups, each group includes 20 patients, 10 male and 10 female. Body weight and blood samples were collected from all 
participants at baseline and after 12 weeks to determine MBI, Lipid profile total cholesterol, (TC), Triglycerides (TG) LDL-c, 
VLDL-c and HDL-c, Carotid artery duplex, and Brachial artery flow media dilation. The first group Kept on their usual diet 
and considered as a control (+ve) group. 

The second group treated only with regimen diet (RD) depend on BMI (1200 K.Cal for obese or 1500 K.Cal for overweight 
patients). The third group treated with the same (RD) Plus a dose of  Cumin in amount of  5 g/d in 12 weeks. The fourth group 
on (RD) plus a dose of  lemon 5 g/d. The fifth group received (RD) plus a mixed dose (1:1 w/w) of  2.5 g/d Cumin powder plus 
2.5 g/d lemon. All supplementation with cumin and lemon were incorporated to skim milk yogurt product into their (RD) for 
6 days/ week, 20 minutes before breakfast and lunch for 12 weeks. After 12 weeks of  regimen dietary treatments. Results re-
vealed that regimen diet containing skim milk yogurt containing cumin, lemon and mixed cumin plus lemon (1:1w/w) induced 
a high significant decrease in total cholesterol, triglycerides LDL-c, and VLDL-c. While results revealed a significant increase in 
HDL-c level, as compared to at baseline and as compared to (+ve) which treated with only (RD).

There was statistically difference between all groups, and the control (+ve) in flow mediated dilation of  the brachial artery 
between all groups and (+ve) control group without (RD) our results indicate that (+ve) group treated with (RD) containing 
yogurt supplemented with mixed cumin plus lemon (1:1) w/w recorded the better values. There was statistically improvement 
in intima media thickness as compared to (+ve) control group without (RD). In conclusion our results indicated that (RD) 
containing skim milk yogurt supplemented with mixed of  cumin plus lemon (1:1) w/w induced a high significant decrease in 
TC, LDL-c VLDL-c and triglycerides while increase HDL-c. Combination of  Cumin plus lemon (1:1 w/w) raise the protective 
effect of  either component alone in preventing premature atherosclerosis in obese patients.
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and the vessel wall, the endothelium actively regulates the basal 
vascular tone and reactivity in physiological conditions. Endothe-
lial dysfunction, Causes and altered ability of  the endothelium to 
maintain vascular homeostasis through the release of  endothe-
lium derived relaxing factors and endothelium derived contracting 
factors, is present in obesity and associated comorbidities [15].

Brachial flow mediation dilatation is the most widely measure of  
endothelial function Even that brachial FMD is variable, it has 
been associated with both CV risk factors and CV events [18].

Subjects and Methods

A random sample of  100 patients (50 male and 50 female with 
overweight or obesity were selected from Kasr El-Aini Hospital 
out patients with age from 30-45 years, with a body mass index 
of  >25 : <30 Kg/M2 and of  30 Kg/M2 for overweight and obese 
men and women respectively, lack of  any history disease and spe-
cial drug consumption. Table (1) Shows the characteristics of  ex-
perimental subjects:

Criteria for subject selection No previous treatment regimens in 
the past three months and lack of  weight change by more than 
2Kg in the last months were included.

Exclusion criteria are as Follows

Having allergic reactions to cumin and failure to the prescribed 
diet.

Experimental Design

The patients were randomly divided into 5 groups, each group 
consists of  20 subjects with overweight or obesity 10 male and 
10 female, means age 30-45% Regimen dietary treatment as the 
following:

Group (1): Kept on their usual diet and considered as a control 
positive group (+ve).
Group (2): Received only regimen diet (RD) depend on BMI (< 
30 MBI) consider lean and were fed on a (RD) contain (1500 K-
Cal/d), and >30 MBI consider obese and were on regimen diet 
contain 1200 K.Cal/d.
Group (3): Received the same (RD) as group 2 plus a dose of  
Cumin in amount of  5 g/d in 12 week.

Group (4): Received the same (RD) plus a dose of  5g lemon/d 
in 12 weeks. 
Group (5): Received the same (RD) plus a dose of  2.5 g/d Cumin 
mixed with a dose of  2.5 g/d Lemon (1:1 w/w) all Cumin and 
lemon supplementation incorporated into skim milk yogurt prod-
uct into their regimen diet for 6 days/ week, 20 minutes before 
breakfast and lunch for 12 weeks.

The selected physical parameters such as dietary pattern and fam-
ily history of  obesity were assessed before and after intervention.
Baseline data were collected with the help of  interview schedule 
and physical parameters were assessed by using standard measure-
ment scales.

Anthropometric Assessment: Weight, height and body mass in-

dex calculated according to Mitch and Klahy, (1993), as the weight 
(Kg)/ height (M2). The Prevalence of  overweight and obesity was 
determined.

Dietary studies: 24 hours recall for 7 days before and after the 
intervention, food pattern and diet history were used. 

The energy and nutrient content of  the 24 hour were computed 
through the food composition table of  National Institute (Food 
Composition tables for Egypt, 1996).

Biochemical analysis of  Serum: Blood samples were collected 
from patients after 12 h overnight fast at baseline and after 12 
weeks of  the start to determine the following parameters:

Total cholesterol [12], Triglycerides [16], high density lipoprotein 
cholesterol HDL-c [10]. While serum low-density lipoprotein 
cholesterol (LDL-c) and very low-density lipoprotein cholesterol 
(VLDL-c) were calculated according to equation of  [8].

Imaging Study: 1- Carotid artery duplex were done to all assess 
the carotid intima media thickness 2cm just before the common 
carotid artery bifurcation by using the linear probe 7.5 MHZ using 
HD 5000 machine, while the patient is lying flat, also we screen 
the internal carotid arteries searching for any carotid plaques. 

2- Brachial artery flow media dilation: by a linear probe, 7.5 MHZ 
using a machine, the diameter of  the brachial artery was measured 
while the patient is lying flat in bed and then it was re-measured 
after in response to an increase in blood flow during reactive hy-
peremia (induced by cuff  inflation and then deflation). The cuff  
inflation period of  5 minutes is decided to produce adequate hy-
peremia to allow flow mediated dilatation, but not to compromise 
patient comfort. The usual scanning period used is 30 seconds 
before and 90 second after the cuff  deflation. Then the percent-
age of  dilation was calculated by equation:

All these imaging procedures was done at baseline and after regi-
men dietary treatments.

Results and Discussion

In another previous study [1], we clearly indicated that regimen 
diet containing yogurt supplemented with mixed of  cumin plus 
lemon (1:1 w/w) as a sources of  alkaloid anthrquinon, coumarin, 
flavonoid glycoside in cumin and lemon polyphenols compounds 
significantly raise the effect of  either component alone and in-
duced a high significant decrease in BMI, Fasting blood glucose 
and glycated hemoglobine in obese and overweight patients. The 
results of  this study clearly indicate the effect of  (RD) containg 
yogurt supplemented with cumin or lemon and mixed between 
them on lipid profile and arterial atherosclerosis and endothelial 
dysfunction in obese and over weight patients:

Effect of  Different Regiment Diet Treatments on Lipid Pro-
file

Table (2 & 3) shows the effect of  different dietary treatments on 
(TC) in overweight and obese patients.

Statistical analysis of  results revealed that (+ve) male and female 
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obese and overweight groups kept on their usual diet (3200 ± 10 
K.Cal/d) recorded a significant increase (P<0.01) in (TC) values 
as compared to at base line. On the other hand results showed 
that (+ve) group of  male and female obese and overweight treat-
ed only with regimen diet (1200 or 1500 K.Cal/d) induced a sig-
nificant decrease (P<0.05) in (TC) as compared to at base line.

Statistical analysis of  results revealed that (+ve) male and female 
obese and overweight groups kept on their usual diet (3200 ± 10 
K.Cal/d) recorded a significant increase (P<0.01) in (TC) values 
as compared to at base line. On the other hand results showed 
that (+ve) group male and female obese and overweight treated 
only with regimen diet (1200 or 1500 K.Cal/d) induced a signifi-

cant decrease (P<0.05) in (TC) as compared to at baseline.

On the other hand our results revealed that all obese and over-
weight groups treated with (RD) containing yogurt supplemented 
with Cumin or lemon and mixed between them (1:1 w/w) in-
duced a high significant decrease (P< 0.01) in TC level.

In this respect (19; 1) demonstrated that hypocholesterolemic ef-
fect of  cumin could be partly attributed to its glycoside saponins 
which prevent cholesterol absorption and increase its fecal excre-
tion by interfering with its enterohepatic circulation. Moreover, 
Cumin seeds have a substantial amount of  some phytosterols 
such as beta-sistosterol, delta 5-avenasterol, and delta 7-avenas-

Table 1. Characteristics of  Experimental Subject.

Groups 
Treatment

Group -1-
# Control A (usual diet)

Group -2- 
# Regimen diet

Group -3- 
# Regimen diet containing 

cumin

Group -4- 
# Regimen diet containing 

lemon

Group -5- 
# Regimen diet containing 

cumin and lemon

Parameters
Over-
weight Obese Over-

Weight Obese Over-
weight Obese Over-

weight Obese Over-
weight Obese

M F M F M F M F M F M F M F M F M F M F
BMI at 
baseline

(mean ± SD)

27
± 1.6

27.5
± 1.3

32.7
± 1.6

33.1
± 1.3

27.7
± 1.3

27.8
± 1.3

32.4
± 1.6

33.7
± 1.0

27.5
± 1.4

28.1
± 1.0

33.8
± 0.6

33
± 2.0

27.2
± 1.5

27.8
± 1.5

33.3
± 1.7

33.1
± 1.4

28.3
± 1.2

27
± 0.9

31.8
± 3.6

32.4
± 1.4

Age (Y)
(mean ± SD)

38.8
± 3.4

40.2
± 3.6

39.4
± 2.4

41.6
± 2.9

39.2
± 3.7

40.4
± 3.1

39.6
± 3.3

39
± 1.4

37.6
± 2.7

38
± 2.2

42
± 1.4

39.6
± 3.8

37.6
± 2.7

41.2
± 2.8

43.6
± 1.7

38.6
± 3.1

37.4
± 2.9

41.4
± 2.4

39.4
± 3.5

39
± 2.2

Table 2. Effects of  Regimen diet with or without supplemented yogurt with cumin or lemon and Mixed Between them (1:1w/w) on Lipid Fractions (Total 
cholesterol) in Male overweight and obese patients at basely and after 12 weeks.

Groups Treat-
ment

Group -1-
# Control A
(usual diet)

Group -2- 
# Regimen diet

Group -3- 
# Regimen 

diet containing 
cumin

Group -4- 
# Regimen 

diet containing 
lemon

Group -5- 
# Regimen diet 

containing cumin 
and lemon

Anova
Over 

-weight

LSD
Over- 
weight

Anova 
obese

LSD 
obese

Parameters
(mg/dl)

Over- 
weight Obese Over- 

weight Obese Over- 
weight Obese Over- 

weight Obese Over- 
weight Obese

Total cholesterol 
at baseline (mean 

± SD)

233
± 51.3

246.4
± 40.7

237
± 36.1

240.8
± 35.5

266.6
± 17.2

256.2
± 13.2

279.8
± 24.8

250
± 35.6

251.6
± 27.3

251.8
± 58.2 0.18 - 0.978 -

Total cholesterol 
after 12 Weeks
(mean ± SD)

a
279.8
279.8
± 45.7

a
276.6
276.6
± 52.9

b
216.4
216.4
± 35.2

b
222
222

± 29.9

b
186.6
186.6
± 16.7

bc
190.6
179.6
± 12.0

b
184.8
180.6
± 8.3

c
179.6
177.8
± 8.5

b
180.6
184.8
± 8.7

c
177.8
190.6
± 12.3

0.000** 36.11 0.000** 37.587

T. test 0.000** 0.216 0.020* 0.013* 0.002** 0.001** 0.001** 0.010** 0.002** 0.071

Mean with the same letter are not significantly different
 (*) significant at ≤ 0.05

(**) highly significant at ≤ 0.01

Table 3. Effects of  Regimen diet with or without supplemented yogurt with cumin or lemon and Mixed Between them (1:1w/w) on Lipid Fractions (Total 
cholesterol ) in Female overweight and obese patients at baseline and after 12 weeks.

Groups 
Treatment

Group -1-
# Control A 
(usual diet)

Group -2-
# Regimen diet

Group -3-
# Regimen diet 

containing cumin

Group -4-
# Regimen 

diet containing 
lemon

Group -5-
# Regimen diet 

containing cumin 
and lemon

Anova 
over-

weight

LSD
Over-
weight

Anova 
obese

LSD
obese

Parameters
(mg/dl)

Over-
weight Obese Over-

weight Obese Over-
weight Obese Over-

weight Obese Over-
weight Obese

Total choles-
terol 

at baseline
(mean ± SD)

245
± 28.0

251
± 15.8

230
± 34.8

255.6
± 52.4

275.8
± 27.0

255
± 28.8

264
± 28.4

249.4
± 9.2

262.4
± 40.9

282.2
± 21.2 0.226 - 0.414 -

Total choles-
terol after 12 

Weeks
(mean ± SD)

a
255
255

± 15.3

a
268.8
268.8
± 30.3

b
216.4
216.4
± 33.2

b
224.8
224.8
± 36.1

c
189.6
189.6
± 10.9

c
194.4
194.4
± 4.3

c
182

181.2
± 7.5

c
190.8
190.6
± 7.7

c
181.2
182

± 9.6

c
190.6
190.8
± 8.5

0.000** 23.58 0.000** 28.73

T. test 0.503 0.184 0.026* 0.023* 0.002** 0.007** 0.002** 0.000** 0.007** 0.000**

Mean with the same letter are not significantly different
 (*) significant at ≤ 0.05

(**) highly significant at ≤ 0.01
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terol. Cumin has also stigmasterol, campesterol and lanosterol in 
small amount. Phytosterols displace cholesterol from intestinal 
micelles reducing absorbable cholesterol. 

Concerning the effect of  lemon in reducing (TC) Yaghmaie et al., 
(2011) demonstrated that citrus peel essential oil in 50 and 100 
ml/kg doses demonstrated a significant reduction in TG, TC and 
LDL (P<0.01).

Effect of  Regimen Diet with or without Yogurt Supplement-
ed with Cumin Lemon and Mixed Between them (1:1w/w) 
on Serum Triglycerides in Overweight and Obese Patients

Table (4&5) shows the effect of  (RD) with Yogurt supplemented 
with lemon, cumin or without and mixed between them. Results 
revealed that male & female obese (+ve) control without dietary 
treatment, kept on their usual diet recorded a high significant 
increase (P < 0.01) in triglycerides (TG) level while male obese 
group which treated only on (RD) recorded a significant decrease 
(P<0.01) as compared with at baseline, while results revealed a 
significant decrease (P < 0.05) recorded by male and female over 
weight groups which treated with regimen diet containing yogurt 
supplemented with cumin, While male obese groups on (RD) 
containing Yogurt supplemented with lemon induced high sig-
nificant decrease (P < 0.01) in serum (TG) level. On the other side 

overweight male and obese & overweight female groups which 
treated with (RD) containing mixed Cumin plus lemon recorded a 
significant decrease (P<0.05) in (TG) as compared to at baseline.

Effect of  Regimen Diet with or Without Containing Yogurt 
Supplemented with Cumin Lemon and Mixed Between 
them on Serum Lipoprotein Cholesterol Fractions in Over-
weight and Obese Patients

Table (6 & 7) shows the effect different (RD) with or without yo-
gurt supplemented with cumin, lemon and mixed between them 
on HDL-c level.

Result shows that control (+ve) group kept on their usual diet 
recorded significant decrease (P < 0.01) in HDL-c values as com-
pared to at baseline. On the other hand (+ve) of  over weight male 
group which treated with only with (RD) recorded a significant 
increase (P < 0.01) in HDL-c as compared to (+ve) control and 
as compared to at baseline.

On the other side groups of  over weight and obese female & 
male which treated with (RD) containing yogurt supplemented 
with cumin induced a significant increase (P<0.05) in HDL-c lev-
el our results revealed that male and female obese and overweight 
groups treated with (RD) containing supplemented yogurt with 

Table 4. Effects of  Regimen diet with or without supplemented yogurt with cumin or lemon and Mixed Between them (1:1w/w) on Triglycerides level in 
Male overweight and obese patients at baseline and after 12 weeks.

 Groups
Treatment

Group -1-
# Control A
(usual diet)

Group -2-
# Regimen diet

Group -3-
# Regimen 

diet containing 
cumin

Group -4- 
# Regimen diet 

containing lemon

Group -5- 
# Regimen diet 

containing cumin 
and lemon

Anova 
over-

weight

LSD
over-

weight

Anova 
obese

LSD
obese

Parameters
(mg/dl)

Over-
weight Obese Over-

weight Obese Over-
weight Obese Over-

weight Obese Over-
weight Obese

Triglycerides 
at baseline 

(mean ± SD)

100.6
± 13.2

110.4
± 8.6

100.4
± 13.0

111.6
± 11.5

111
± 6.0

112
± 7.0

114.6
± 8.6

119.8
± 6.1

109
± 5.3

111.2
± 8.2 0.116 - 0.414

Triglycerides 
after 12 Weeks
(mean ± SD)

a
128.8
128.8
± 12.3

a
171.2
171.2
± 17.2

b
102.2

98
± 3.5

b
102.2
99.8
± 8.7

b
98
93

± 10.5

b
99.8
93.2

± 14.2

b
93

102.2
± 19.3

b
93.2
102.2
± 11.1

b
92.2
92.2
± 9.9

b
92.2
91

± 13.6

0.001** 16.1 0.000** 17.52

T. test 0.056 0.002** 0.716 0.002** 0.019* 0.057 0.261 0.017* 0.018* 0.007**

Mean with the same letter are not significantly different
 (*) significant at ≤ 0.05

(**) highly significant at ≤ 0.01

Table 5. Effects of  Regimen diet with or without supplemented yogurt with cumin or le and Mixed Between them (1:1w/w) mon on Triglycerides level in 
Female overweight and obese patients at baseline and after 12 weeks.

Groups 
Treatment

Group -1-
# Control A 
(usual diet)

Group -2- 
# Regimen diet

Group -3- 
# Regimen 

diet containing 
cumin

Group -4- 
# Regimen 

diet containing 
lemon

Group -5- 
# Regimen diet 

containing cumin 
and lemon

Anova 
over-

weight

LSD 
over-

weight

Anova 
obese

LSD
obese

Parameters 
(mg/dl)

Over-
weight Obese Over-

weight Obese Over-
weight Obese Over-

weight Obese Over-
weight Obese

Triglycerides
at baseline 

(mean ± SD)

111.4
± 5.5

98
± 15.6

93.4
± 14.8

98
± 18.6

113.4
± 3.9

114
± 11.3

123.4
± 6.7

112.8
± 2.2

108.4
± 6.9

114.6
± 3.2 0.000** - 0.068 -

Triglycerides 
after 12 Weeks
(mean ± SD)

a
147.8
147.8
± 18.4

a
147.6
147.6
± 11.4

b
100
90.8

± 12.4

b
100.4

91
± 12.2

b
98.4
98.4
± 7.6

b
96.4
100.4
± 20.3

b
97.2
100

± 14.7

b
96.4
96.4

± 11.5

b
90.8
97.2
± 6.6

b
91

94.4
± 10.0

0.000** 16.78 0.000** 17.88

T. test 0.013* 0.000** 0.152 0.192 0.017* 0.079 0.069 0.020* 0.015* 0.017*

Mean with the same letter are not significantly different
 (*) significant at ≤ 0.05

(**) highly significant at ≤ 0.01
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mixed (cumin and lemon 1:1 w/w) induced a high significant in-
crease in HDL-c values. 

Concerning low-density lipoprotein (LDL-c) and very low density 
lipoprotein cholesterol (VLDL-c), Table (8&9) (10&11) shows 
the effects of  different dietary treatments on LDL-c & VLDL-c 
levels, with different dietary treatments.

Results revealed that control (+ve) male and female groups kept 
on their usual diet recorded a significant increase (P < 0.05) in 
LDL-c and VLDL-c as compared to at baseline.

While male and female overweight and obese groups treated with 
only (RD) recorded a significant decrease (P < 0.01) in LDL-c 
and VLDL-c. On the other hand all groups which treated with 
(RD) containing cumin, lemon and mixed between them induced 
a significant decrease as compared to at baseline. 

In this respect [19], reported that cumin powder reduced serum 
level of  fasting cholesterol, triglycerides and LDL-c and increased 
HDL-c. 

Concerning the effect of  feeding lemon Miyake, (1997) suggested 
that lemon polyphenols is beneficial for the suppression of  diet- 

induced obesity, and improvement of  insulin resistance and lipid 
metabolism. Polyphenol; which may mean that stimulation of  
fatty acid oxidation, rather than the suppression of  lipogenesis, is 
the predominant contribution that lemon polyphenol make [17]. 
demonstrated that treated with citrus peel essential oil induce a 
significant reduction in triglycerides, cholesterol LDL.

Effect of  Regimen Diet with or without Yogurt Supplement-
ed with Cumin, Lemon and Mixed Between them On Ar-
terial Atherosclerosis and Enothelial Dysfunction in Obese 
Patients

Tables (12&13) shows values of  flow mediated dilation (FD%).

Result revealed that all our obese patients at the baseline of  the 
study were hypercholesteremic with elevates LDL-c and reduced 
HDL-c, with increased carotid intima media thickness (Table 12 
& 13). 

In our study we found that at baseline all groups had elevated lipid 
profile and increased carotid intima media thickness confirming 
that obesity perse is a major risk factor for atherosclerosis. 

There was statistical difference in flow mediated dilation of  the 

Table 6. Effects of  Regimen diet with or without supplemented yogurt with cumin or lemon and Mixed Between them (1:1w/w) on LipoProtein Choles-
terol (HDL) Fractions in Male overweight and obese patients at baseline and after 12 weeks.

Groups
Treatment

Group -1-
# Control A 
(usual diet)

Group -2-
# Regimen diet

Group -3-
# Regimen diet 

containing cumin

Group -4-
# Regimen diet 

containing lemon

Group -5-
# Regimen diet 

containing cumin 
and lemon

Anova 
over-

weight

LSD 
over-

weight

Anova 
obese

LSD
obese

Parameters 
(mg/dl)

Over-
weight Obese Over-

weight Obese Over-
weight Obese Over-

weight Obese Over-
weight Obese

HDL-c at 
baseline

(mean ± SD)

47.2
± 12.3

36.2
± 9.1

44.4
± 8.2

44.4
± 7.9

41
± 10.6

37.4
± 6.0

40.8
± 10.0

45.4
± 11.4

39.6
± 7.5

40
± 7.6 0.732 - 0.366 -

HDL-c after
12 Weeks

(mean ± SD)

a
54.26
42.6
± 3.3

a
57

33.8
± 10.0

ab
47.2
47.2
± 9.3

ab
52.8
47

± 4.3

ab
46.8
45.6
± 4.0

b
47

52.8
± 6.9

b
45.6
46.8
± 5.5

b
45.6
45.6
± 5.6

b
42.6
54.2
± 4.0

c
33.8
57

± 2.4

0.049* 7.42 0.000** 8.42

T. test 0.401 0.615 0.005** 0.266 0.45 0.012* 0.23 0.959 0.011* 0.005**

Mean with the same letter are not significantly different
 (*) significant at ≤ 0.05

(**) highly significant at ≤ 0.01

Table 7. Effects of  Regimen diet with or without supplemented yogurt with cumin or lemon and Mixed Between them (1:1w/w) on LipoProtein 
Cholesterol(HDL) Fractions in Female overweight and obese patients at baseline and after 12 weeks.

 Groups
Treatment

Group -1-
# Control A 
(usual diet)

Group -2- 
# Regimen diet

Group -3- 
# Regimen 

diet containing 
cumin

Group -4- 
# Regimen 

diet containing 
lemon

Group -5- 
# Regimen 

diet containing 
cumin and lemon

Anova 
over-

weight

LSD
over-

weight

Anova 
obese

LSD
obese

Parameters 
(mg/dl)

Over-
weight Obese Over-

weight Obese Over-
weight Obese Over-

weight Obese Over-
weight Obese

HDL-c at 
baseline

(mean ± SD)

38.2
± 6.2

32.2
± 3.7

46.4
± 10.6

40.6
± 12.6

36.2
± 4.4

40.2
± 7.3

44.4
± 13.3

49.8
± 8.4

42.8
± 5.7

41
± 9.3 0.353 - 0.072 -

HDL-c after 
12 Weeks

(mean ± SD)

a
53

28.4
± 4.6

a
55.6
31.2
± 5.1

a
52.2
52.2

± 10.6

ab
53.6
46

± 10.9

a
48.4
48.2
± 2.5

ab
50.2
50.2
± 5.2

a
48.2
48.4
± 5.4

b
36

53.6
± 4.3

b
28.4
53

± 2.5

c
31.2
55.6
± 3.0

0.000** 7.78 0.000** 8.33

T. test 0.1 0.546 0.232 0.072 0.015* 0.049* 0.515 0.29 0.004** 0.043*

Mean with the same letter are not significantly different
 (*) significant at ≤ 0.05

(**) highly significant at ≤ 0.01
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brachial artery between all groups. Results revealed that the better 
values induced by groups which treated with (RD) containing yo-
gurt supplemented with mixed cumin plus lemon, however there.
Male and female obese and overweight groups treated with (RD) 
containing supplemented yogurt with lemon had better outcome 
as regards lipid profile, intima media thicknes, and brachial flow 

dilation parameters as compared to control (+ve) without (RD) 
and control (+ve) on (RD), and the same result was found in the 
group treated with (RD) containing yogurt supplemented with 
cumin alone(2;5). 

In this respect Hooper et al., (2008) demonstrated that an inverse 

Table 8. Effects of  Regimen diet with or without supplemented yogurt with cumin or lemon and Mixed Between them (1:1w/w) on Serum LipoProteins 
(LDL-C) in Male overweight and obese patients at baseline and after 12 weeks.

 Groups
Treatment

Group -1-
# Control A 
(usual diet)

Group -2- 
# Regimen diet

Group -3- 
# Regimen diet 

containing cumin

Group -4- 
# Regimen diet 

containing lemon

Group -5- 
# Regimen diet 

containing cumin 
and lemon

Anova 
Over-
weight

LSD
Over-
weigh

Anova 
obese

LSD
obese

Parameters 
(mg/dl)

Over-
weight Obese Over-

weight Obese Over-
weight Obese Over-

weight Obese Over-
weight Obese

LDL-c at 
baseline

(mean ± SD)

163.6
± 60.3

207.5
± 37.1

186.2
± 35.0

203.2
± 33.1

142.4
± 26.6

188.2
± 16.3

172.5
± 46.1

141
± 35.0

194.8
± 32.5

200.2
± 58.7 0.344 - 0.075 -

LDL-c after 
12 Weeks

(mean ± SD)

a
174.18
174.2
± 64.7

a
197.8
197.9
± 41.8

ab
165.6
165.6
± 37.4

a
185.54
185.5
± 22.9

bc
126.66
107.9
± 6.3

b
124.52
118.7
± 3.2

 bc
120.4
120.4
± 7.4

b
119.96

120
± 7.6

bc
107.94
126.7
± 16.1

b
118.66
124.5
± 12.1

0.023* 45.44 0.000** 29.41

T. test 0.636 0.662 0.010** 0.053 0.026* 0.001** 0.050* 0.23 0.013* 0.061

Mean with the same letter are not significantly different
 (*) significant at ≤ 0.05

(**) highly significant at ≤ 0.01

Table 9. Effects of  Regimen diet with or without supplemented yogurt with cumin or lemo and Mixed Between them (1:1w/w) on Serum Lipo Proteins 
(LDL-C) in Female overweight and obese patients at baseline and after 12 weeks.

Groups
Treatment

Group -1-
# Control A (usual 

diet)

Group -2- 
# Regimen diet

Group -3- 
# Regimen diet 

containing cumin

Group -4- 
# Regimen 

diet containing 
lemon

Group -5- 
# Regimen diet 

containing cumin 
and lemon

Anova 
Over-
weight

LSD 
Over-

weighr

Anova 
obese

LSD 
obese

Parameters 
(mg/dl)

Over-
weight Obese Over-

Weight Obese Over-
Weight Obese Over-

Weight Obese Over 
Weight Obese

LDL-c at 
baseline

(mean ± SD)

184.6
± 28.5

199.2
± 14.4

160.9
± 41.2

191.4
± 63.4

213.2
± 26.3

170.1
± 35.8

175.5
± 56.4

145.4
± 41.6

199.2
± 16.2

231.5
± 17.2 0.226 - 0.027* -

LDL-c after 
12 Weeks

(mean ± SD)

a
205.3
205.3
± 30.9

a
220.14
220.1
± 22.7

b
150.9
150.9
± 38.4

B
160.34
160.3
± 49.9

bc
123.8
123.8
± 3.9

c
126.16
126.2
± 6.1

c
119.8
119.2
± 7.7

c
118

117.1
± 4.2

c
119.2
119.8
± 4.5

c
117.1
118

± 12.4

0.000** 29.61 0.000** 33.44

T. test 0.041* 0.059 0.010** 0.014* 0.003** 0.049* 0.08 0.2 0.000** 0.001**

Mean with the same letter are not significantly different
 (*) significant at ≤ 0.05

(**) highly significant at ≤ 0.01

Table 10. Effects of  Regimen diet with or without supplemented yogurt with cumin or lemon and Mixed Between them (1:1w/w) on Serum LipoProteins 
(VLDL-C) in Male overweight and obese patients at baseline and after 12 weeks.

 Groups
 Treatment

Group -1-
# Control A 
(usual diet)

Group -2- 
# Regimen diet

Group -3- 
# Regimen 

diet containing 
cumin

Group -4- 
# Regimen 

diet containing 
lemon

Group -5- 
# Regimen 

diet containing 
cumin and lemon

Anova 
Over-
weight

LSD 
Over-
weight

Anova 
obese

LSD 
obese

Parameters 
(mg/dl)

Over-
weight

Obese Over-
weight

Obese Over-
weight

Obese Over-
weight

Obese Over
weight

Obese

VLDL-c at 
baseline

(mean ± SD)

20.2
± 2.7

20.8
± 2.2

21.3
± 1.3

22.3
± 2.5

21
± 2.4

20.8
± 1.4

22.9
± 1.7

24.5
± 3.3

21
± 0.8

21.6
± 0.9

0.303 - 0.086

VLDL-c after
12 Weeks

(mean ± SD)

a
23.4
23.4
± 2.1

a
24.52
24.5
± 2.6

b
20
20

± 1.2

b
20.66
20.7
± 2.6

b
19.4
18.7
± 2.5

b
20.44
19.3
± 1.7

b
18.66
19.4
± 2.6

b
19.34
20.4
± 2.2

b
18.3
18.3
± 1.8

b
17.8
17.8
± 2.1

0.009** 2.8 0.002** 2.97

T. test 0.104 0.006** 0.091 0.033* 0.026* 0.162 0.055 0.061 0.035* 0.027*

Mean with the same letter are not significantly different
 (*) significant at ≤ 0.05

(**) highly significant at ≤ 0.01
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Table 11. Effects of  Regimen diet with or without supplemented yogurt with cumin or lemon and Mixed Between them (1:1w/w) on Serum LipoProteins 
(VLDL-C) in Female overweight and obese patients at baseline and after 12 weeks.

Groups 
Treatment

Group -1-
# Control A (usual 

diet)

Group -2- 
# Regimen diet

Group -3- 
# Regimen 

diet containing 
cumin

Group -4- 
# Regimen diet 

containing lemon

Group -5- 
# Regimen diet 

containing cumin 
and lemon

Anova 
over-

weight

LSD 
over-

weight

Anova 
obese

LSD 
obese

Parameters 
(mg/dl)

Over-
weight

Obese Over-
weight

Obesel Over-
weight

Obese Over-
weight

Obese Over-
weight

Obese

VLDL-c 
at baseline 

(mean ± SD)

22.2
± 1.1

19.6
± 3.1

18.7
± 3.0

20.8
± 2.1

22.6
± 1.1

22.5
± 2.2

23.9
± 1.7

22.6
± 0.4

22.4
± 1.2

22.7
± 0.8

0.002** - 0.087 -

VLDL-c after 
12 Weeks

(mean ± SD)

a
24.3
24.3
± 1.6

a
25.06
25.1
± 1.7

b
17.76
17.3
± 2.5

b
19.5
19.3
± 1.9

b
19.48
19.5
± 2.0

b
19.34
18.7
± 1.9

b
18.96

19
± 3.4

b
18.66
19.5
± 1.8

b
17.3
19.8
± 1.4

b
18.6
18.6
± 1.6

0.002** 3.019 0.000** 2.33

T. test 0.012* 0.010** 0.011* 0.001** 0.038* 0.011* 0.082 0.013* 0.021* 0.006**

Mean with the same letter are not significantly different
 (*) significant at ≤ 0.05

(**) highly significant at ≤ 0.01

Table 12. Effects of  Regimen diet with or without supplemented yogurt with cumin or lemon and Mixed Between them (1:1w/w)on Endothelium Function 
(Flow Dilation) in Male overweight and obese patients at baseline and after 12 weeks.

Groups Treatment
Group -1-

# Control A 
(usual diet)

Group -2- 
# Regimen diet

Group -3- 
# Regimen 

diet containing 
cumin

Group -4- 
# Regimen 

diet containing 
lemon

Group -5- 
# Regimen 

diet contain-
ing cumin and 

lemon

Anova 
over-

weight

LSD 
over-

weight

Anova 
obese

LSD 
obese

Parameters Over-
weight Obese Over-

weight Obese Over-
weight Obese Over-

weight Obese Over-
weight Obese

Endothelium Func-
tion (Flow Dilation) 

at baseline
(mean ± SD)

23.8
± 9.7

11.1
± 3.9

13.7
± 18.3

18.9
± 15.1

19.8
± 11.8

21.8
± 9.6

19.5
± 24.4

23
± 15.6

11.5
± 13.0

18
± 12.3 0.777 - 0.683 -

Endothelium Func-
tion (Flow Dilation) 

after 
12 Weeks

(mean ± SD)

a
37.71
16.7
± 0.8

A
25.45
9.2

± 2.4

ab
22.73
15.3

± 18.0

a
23.21
19.7

± 15.3

ab
18.36
22.7

± 13.1

ab
22.79
25.5
± 6.1

b
15.32
18.4

± 19.1

ab
19.64
22.8

± 16.5

b
0.02
37.7

± 21.1

b
7.37
23.2

± 11.4

0.29 22.21 0.335 15.56

T. test 0.115 0.106 0.021* 0.152 0.685 0.13 0.079 0.027* 0.075 0.029*

Mean with the same letter are not significantly different
 (*) significant at ≤ 0.05

(**) highly significant at ≤ 0.01

Table 13. Effects of  Regimen diet with or without supplemented yogurt with cumin or lemon and Mixed Between them (1:1w/w)on Endothelium Function 
(Flow Dilation) in Female overweight and obese patients at baseline and after 12 weeks.

Groups Treatment
Group -1-

# Control A 
(usual diet)

Group -2- 
# Regimen diet

Group -3- 
# Regimen diet 

containing cumin

Group -4- 
# Regimen diet 

containing lemon

Group -5- 
# Regimen diet 

containing cumin 
and lemon

Anova 
over-

weight

LSD 
over-

weight

Anova 
obese

LSD 
obese

Parameters Mg/dl Over-
weight Obese Over-

weight Obese Over-
weight Obese Over-

weight Obese Over-
weight Obese

Endothelium Function 
(Flow Dilation) at 

baseline
(mean ± SD)

15.9
± 7.1

26.3
± 23.1

12.6
± 3.3

17.4
± 13.0

13.8
± 10.7

10.1
± 3.1

13.9
± 9.1

9.1
± 3.2

9.2
± 1.9

13.6
± 7.9 0.891 - 0.356 -

Endothelium Function 
(Flow Dilation) after 

12 Weeks
(mean ± SD)

a
18.6
6.2

± 0.8

a
23.03
15.9

± 12.0

a
14.8
14.3
± 2.1

a
19.66
19.7

± 11.6

a
14.29
14.8
± 8.9

a
17.45
12.2
± 6.4

ab
13.15
18.6
± 7.8

a
15.9
17.5
± 8.7

b
3.73
13.2

± 11.4

a
12.2
23

± 13.8

0.342 9.97 0.6 14.28

T. test 0.011* 0.246 0.208 0.185 0.152 0.018* 0.000** 0.001** 0.067 0.106

Mean with the same letter are not significantly different
 (*) significant at ≤ 0.05

(**) highly significant at ≤ 0.01
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relationship documented between flavonoid consumption and 
heart disease risk factor as reducing blood pressure, improving 
flow-mediated dilation (FMD), improving weight management 
and dyslipidemia.

Oxidized LDL-s are a potent indicator of  MCP-1 expression 
within the atherosclerotic plaque., HDL-s contain an enzyme, 
paraoxons, that is believed to confer protection against oxidation 
of  LDL-c in the arterial wall [11] HDL Particals have multiple 
biological effects that could be attributed to their anti-athero-
thrombotic action including anti inflammatory, antioxidant, and 
profibrinolytic activities [13]. Low HDL-c levels increase the risk 
of  coronary heart disease [7].

Conclusion

Supplemented yogurt with a mixed combination of  lemon plus 
cumin (1:1 w/w) raise the protective effect of  either component 
alone in preventing atherosclerosis. Regular consumption of  
cumin mixed with lemon (1:1 w/w) lead to reduction of  total cho-
lesterol, triglycerides, LDL, and leads to the elevation of  brachial 
flow dilation improving also endothelial function and HDL-c.
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