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Aim. We aimed to determine the effect of external apple vinegar application on the symptoms and social appearance anxiety of
varicosity patients who were suggested conservative treatment. Method. The study was planned as an experimental, randomized,
and controlled study. 120 patients were randomly selected and then were randomly allocated to either experimental or control
group by simple blind random sampling method. In the collection of research data, a questionnaire questioning sociodemographic
and clinical characteristics, the Visual Analog Scale (VAS) for pain, and the Social Appearance Anxiety Scale (SAAS) were used.
The patients in the study group were suggested to apply apple vinegar to the area of the leg with varicosity alongside the treatment
suggested by the doctor. The patients in the control group received no intervention during the study. Results. The sociodemographic
and clinic characteristics of both groups were found to be similar (𝑝 > 0.05). The patients were evaluated with regard to cramps,
pain, leg fatigue perception, edema, itching, pigmentation, and weight feelings in the leg, VAS, and SAAS averages in the second
evaluation; the control group had a decrease in such symptoms (𝑝 > 0.05) although the decrease in the application group was higher
and statistically meaningful (𝑝 < 0.05). Conclusion. We determined that the external application of apple vinegar on varicosity
patients, which is a very easy application, increased the positive effects of conservative treatment.

1. Introduction
According to the American National Institute of Health, complementary and alternative medicine (CAM) is a wide field
of health encompassing all of the health services, methods,
applications, and accompanying theory and beliefs that are
outside of the politically prevalent health system in a certain
society or culture in any given time period [1]. Integrative
medicine, which holistically evaluates CAM and evidence
based medical applications, is different from CAM. First,
while CAM appliers apply treatment mostly instead of
scientific medicine and sometimes alongside it, integrative
medicine appliers apply complementary medicine treatments
in a manner compliant with scientific medicine [2]. In developed countries, 30 to 50% of the adult population prefer CAM
methods to prevent or treat health problems [3]. In our

country, with the recent increase in demand for CAM, regulations regarding these methods were prepared by the Ministry of Health [4]. Thus, the CAM methods that have been
used for centuries and still attract public attention were aimed
to be performed in hospital settings or clinics instead of
unhealthy conditions.
Venous failure and induced lower extremity varicosity are
an important health problem that is seen frequently in the
society that decreases quality of life and can cause serious
complications under certain circumstances. Lower extremity
varicosity was found to be encountered in 25 to 50% of
the adult population in different studies [5–7]. One of the
most important complaints of varicosity patients is serious aesthetic concerns. Varicosity is a problem frequently
encountered by all health personnel. The main goal in lower
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extremity varicosity treatment must be to remove the complaints of the patient such as pain, edema, cramps, irritability,
fatigue, itching, tingling, pigmentation, burning, feeling of
weight, bleeding, and ulceration (if present) by taking into
account aesthetic concerns [8].
According to the National Health Interview Survey, natural products come first among the most widely used CAM
methods [9]. Even though plants or plant based natural products do not remove varicosity entirely, the effects they have
can reduce symptoms, reduce complication development, or
reduce aesthetic concerns. When used in a correct manner alongside medical control and treatment, the foremost
natural plant based products that can be used are apple
vinegar, garlic, Aloe vera, green clay, chili peppers, chestnut
tree bark, lemon oil, mustard oil, and horse chestnut seeds.
Apple vinegar, which is known to have healing properties, is
stressed in many websites to cause improvement in varicosity
symptoms and appearance and is reported to be widely used
among the public [10, 11]. Today, especially with the internet
becoming more widespread, a net providing information
and sales opportunities for this field has formed. However,
because of the information obtained through these nets being
missing and/or incorrect, individuals may face undesired
consequences. For this reason, evidence from well-designed
studies is necessary. When the literature was examined,
no scientific studies examining the effect of apple vinegar
application on varicosity were found. Nurses and other health
professionals who adopt a holistic approach to patient care
should have information regarding the effects, side effects,
and reliability of CAM methods.
Aim. We aimed to determine the effect of external apple vinegar application on the symptoms and social appearance anxiety of varicosity patients who were suggested conservative
treatment.
Hypotheses
(1) Symptoms will reduce with greater effect in varicosity patients who had apple vinegar applied externally alongside conservative treatment with regard to
patients who only had conservative treatment applied.
(2) Social appearance anxiety will reduce with greater
effect in varicosity patients who had apple vinegar
applied externally alongside conservative treatment
with regard to patients who only had conservative
treatment applied.

2. Method
The study was planned as an experimental, randomized, and
controlled study.
2.1. Sample Selection. The study was performed between
August 2015 and November 2015 in the Private Yeni Hayat
Hospital Cardiovascular Surgery Polyclinic. In sample selection the power analysis, which is a method ensuring the reliability, validity, and accuracy of research results, was used.
The pattern of the study consisted of the apple vinegar

application group and the control group which received no
such intervention. Since there were no similar studies, a
power analysis was performed taking the first 18 patients in
both the application and control groups as a basis, and it
was determined as a result that 74 patients were required
to perform the study with 90% power. Since there could be
sample losses during study, the study was initiated with 80
patients with 40 in each group. As a result of the power
analysis performed at the end of the study, the study was
determined to be performed with 100% power.
The inclusion criteria for the patients were having a CEAP
classification between 1 and 3, being suggested only conservative treatment, being 18 years of age and above, having
no communication problems, being of sufficient capability
to answer all of the questions, agreeing to interviews, and
speaking Turkish.
Randomization was performed by a different researcher
blind to personal and clinical characteristics using a randomization schematic with a simple randomization method
according to the registry sequence of the patients to the
polyclinic.
2.2. Measures. In the collection of research data, a questionnaire questioning sociodemographic and clinical characteristics, the VAS, and the Social Appearance Anxiety Scale
(SAAS) were used.
The Social Appearance Anxiety Scale (SAAS) is a selfreport, 5-way Likert type, 16-item scale developed by Hart
et al. (2008) in order to measure emotional, cognitive, and
behavioral anxiety individuals experience regarding their
appearance. The items were scored from (1) not appropriate
at all to (5) completely appropriate. The Turkish validity and
reliability of the scale were performed by Doğan (2010). A
higher score in the scale is evaluated as a sign of decreasing
self-respect [12, 13].
The VAS was used to measure pain intensity. In VAS, the
patient places the level of pain he/she experiences between
the 0 left end (no pain) and 10 right end (the most intense
pain experienced) on a simple 10 cm horizontal line. The VAS
can be easily used by patients and can be used over and over
to monitor the response of a patient to a therapeutic intervention.
In the questionnaire for sociodemographic and clinical
characteristics, the gender, age, educational status, occupation, height, weight, family history, CEAP classification, tobacco and alcohol use, HT, DM, and information on varicosity symptoms were questioned.
2.3. Study Procedures and Data Collection. Patients who were
diagnosed with varicosity in the cardiovascular surgery polyclinic that met the criteria were informed about the study and
given the questionnaire questioning sociodemographic and
clinical characteristics, pain scale, and the SAAS (pretest).
The patients in the study group were suggested to apply
apple vinegar to the area of the leg with varicosity alongside
the treatment suggested by the doctor. The patients were
taught to elevate legs by 45 degrees, moisten a cotton or rag
piece with natural apple vinegar, apply this to the area with
varicosity (by wrapping), and wait for 30 minutes twice a day
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Table 1: The distribution of patients according to sociodemographic characteristics (𝑛 = 80).
Characteristics
Gender
Female
Male
Education level
Illiterate
Literate
Elementary
High
College
Marital status
Married
Single
Occupation
Housewife
Laborer
Retired
Officer
Independent
Smoking
Yes
No
Varicose veins in the first-degree relative
Yes
No
Alcohol
Use
Nonuse
Age (years)

Application group
(𝑛 = 40)
𝑛
%

Control group
(𝑛 = 40)
𝑛

%

32
8

80.0
20.0

30
10

1
5
22
9
3

2.5
12.5
55.0
22.5
7.5

33
7

𝜒2

𝑝

75.0
25.0

2.65

𝑝 > 0.05

2
7
24
6
1

5.0
17.5
60.0
15.0
2.5

4.11

𝑝 > 0.05

82.5
17.5

32
8

80.0
20.0

1.56

𝑝 > 0.05

14
10
1
8
4

35.0
25.0
2.5
20.0
10.0

11
13
3
9
6

27.5
32.5
7.5
22.5
15.0

0.66

𝑝 > 0.05

14
26

35.0
65.0

15
25

37.5
62.5

4.55

𝑝 > 0.05

23
17

57.5
42.5

25
15

62.5
37.5

1.66

𝑝 > 0.05

5
35

12.5
87.5

7
33

17.5
82.5

3.68

𝑝 > 0.05

𝑡 = 12.36

𝑝 > 0.05

38.96 ± 11.21

36.96 ± 10.43

Categorical variables were presented as the number (percent); continuous variables were presented as mean ± standard deviation.

in the morning and evening for a month. Before apple vinegar
application, patients were asked to apply apple vinegar to a
small part of the leg beforehand to determine the presence
of allergies. In the case of dryness being present on the leg
because of the application, the patients were told to apply
moisturizer to the area and abandon the application in case
of irritation on the skin. Allergies or irritation was not seen
on any of the patients during or after the study.
The patients in the study group were called via phone each
week to evaluate their application status. The patients in the
control group received no intervention during the study. At
the end of the one-month application process, the patients
in both groups were called to the hospital for evaluation
and given the questionnaire, pain scale, and SAAS again
(posttest). Data was collected via face to face interviews and
patient files.
2.4. Ethical Aspect. In the progression of the study, scientific
principles as well as the ethical principles of the Helsinki
Declaration were held. In this context, the principles of

informed consent, autonomy, secrecy, and the protection
of secrecy, fairness, and no harm were taken into consideration. Necessary written permissions from the necessary
institutions were taken. In order to conduct the study, the
written permission and approval of the ethics committee were
received. Before the application, patients were shown the aim,
plan, and benefits of the study. Informed consent was taken
from the patients.
2.5. Analysis. Data was evaluated using the SPSS 21.0 (SPSS,
Inc., Chicago, IL, USA) statistics program. Continuous variables are used mean ± standard deviation and numbers
(percentages). For categorical variables between the two
groups in the evaluation chi-square test, independent samples
𝑡-test and the paired sample 𝑡-test were used.

3. Results
The sociodemographic characteristics of the patients in the
application and control groups were given in Table 1. The
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Table 2: The distribution of patients according to clinic characteristics (𝑛 = 80).
Application group
(𝑛 = 40)

Characteristics
Hypertension
Yes
No
CEAP classification
Class 1
Class 2
Class 3
BMI (kg/m2 )
<18.5
18.5–24.9
25–29.9
30–34.9
35–39.9
>40
DM
Yes
No

Control group
(𝑛 = 40)

𝜒2

𝑝

𝑛

%

𝑛

%

9
31

22.5
77.5

8
32

20.0
80.0

3.21

𝑝 > 0.05

14
16
10

35.0
40.0
25.0

12
15
13

30.0
37.5
32.5

1.98

𝑝 > 0.05

4
9
16
10
1
0

10.0
22.5
40.0
25.0
2.5

2
11
13
11
2
1

5.0
27.5
32.5
27.5
5.0
2.5

1.22

𝑝 > 0.05

6
34

15.0
85.0

4
36

10.0
90.0

2.77

𝑝 > 0.05

CEAP: C: clinical presentation, E: etiologic factors, A: anatomical distribution, and P: pathophysiological conditions; DM: diabetes mellitus; HT: hypertension;
BMI: body mass index.

characteristics of both groups were found to be similar (𝑝 >
0.05). Most of the patients were married, housewives, or
laborers. More than half of the patients had positive family
histories (Table 1).
The clinical characteristics of the patients were given in
Table 2. When the BMI of the patients was examined, most
of the patients in both the application (67.5%) and control (67.5%) were seen to be overweight or obese. No difference was found between the groups regarding clinical characteristics (𝑝 > 0.05) (Table 2).
Symptoms before and after apple vinegar application
were given in Table 3. Even though statistically meaningful
decreases in pain and leg fatigue perceptions were seen in
both groups (𝑝 < 0.05) the reduction in the application group
was seen to be higher. When the patients were evaluated with
regard to cramps, edema, itching, pigmentation, and weight
feelings in the leg in the second evaluation, the control group
had a decrease in such symptoms (𝑝 > 0.05) although the
decrease in the application group was higher and statistically
meaningful (𝑝 < 0.05) (Table 3).
The pain perception and social appearance anxiety score
averages of the patients were shown in Table 4. Statistically
meaningful decreases in the score averages of both groups
were found (𝑝 < 0.05). However, the decrease in the application group was seen to be higher with a better level of
statistical meaningfulness (Table 4).

4. Discussion
The influence of apple cider vinegar has been investigated
for hundreds of years. In fact it was first used about 5000

years ago. In the year 400 B.C., Hippocrates, the father
of modern medicine, prescribed the mixture of honey and
apple cider vinegar for treatment of various diseases. It has
been particularly used during the American Civil War for
disinfecting the wounds of soldiers [14].
Vinegar is produced from fruit juices such as grape, apple,
plum, coconut, and tomato, rice, and potato. It is made by
crushing apples and squeezing out the liquid. Bacteria and
yeast are added to the liquid to start the alcoholic fermentation process, and the sugars are turned into alcohol. In a
second fermentation process, the alcohol is converted into
vinegar by acetic acid-forming bacteria (Acetobacter) [15].
Vinegar is a plant based product that has been known and
used for unknown years. Vinegar has many proven positive
effects on health such as an antibacterial effect, reduction in
blood pressure, an antioxidant effect, an antidiabetic effect,
an antitumor effect, reduction and prevention of obesity, an
antihypertensive and cholesterol decreasing effect, a healing
effect on injuries, and a positive effect on brain and cognitive
functions [16–25].
Apple products are widely used in the world. Nevertheless, scientific information about the biological effects of apple
cider vinegar as a traditional medicine is inadequate. More
valuable properties of apple cider vinegar, its ingredients, and
also their therapeutic effects have been recently discovered
[26–29].
Apple cider vinegar contains polyphenolic compounds
that have beneficial health effects [29, 30]. It is used not only
as a seasoning but also as a common a traditional medicine
[20]. Varicosity has negative effects on the quality of life of
patients, and it causes important workforce losses [31, 32].
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Table 3: Symptoms before and after apple vinegar application (𝑛 = 80).
Symptoms
Pain
Slight
Disturbing
Severe
Very severe
Cramp
No
Sometimes
Yes
Edema
No
Slight
Severe
Itching
No
Yes
Pigmentation
No
Slight
Severe
Weight feeling
Slight
Disturbing
Severe
Very severe
Leg fatigue
Slight
Disturbing
Severe
Very severe

Application group (𝑛 = 40)
Before application
After application
𝑛 (%)
𝑛 (%)

Control group (𝑛 = 40)
Before application
After application
𝑛 (%)
𝑛 (%)

8 (%20)
16 (%40)
13 (%32.5)
3 (%7.5)
𝜒2 = 18.75

18 (%45)
13 (%32.5)
9 (%22.5)
0 (%0.0)
p = 0.02

7 (%17.5)
19 (%47.5)
12 (%30)
2 (%5)
𝜒2 = 8.55

13 (%32.5)
17 (%42.5)
10 (%25)
0 (%0.0)
p = 0.05

12 (%30)
22 (%55)
6 (%15)
𝜒2 = 11.87

19 (%47.5)
19 (%47.5)
2 (%5)
p = 0.04

11 (%27.5)
24 (%60)
5 (%12.5)
𝜒2 = 3.98

14 (%35)
23 (%57.5)
3 (%7.5)
𝑝 = 0.08

11 (%27.5)
25 (%62.5)
4 (%10)
𝜒2 = 22.99

21 (%52.5)
19 (%47.5)
0 (%0.0)
p = 0.01

12 (%30)
25 (%62.5)
3 (%7.5)
𝜒2 = 4.13

16 (%40)
24 (%60)
0 (%0.0)
𝑝 = 0.11

31 (%77.5)
9 (%22.5)
𝜒2 = 16.78

38 (%95)
2 (%5)
p = 0.02

32 (%80)
8 (%20)
𝜒2 = 2.44

35 (%87.5)
5 (%12.5)
𝑝 = 0.09

28 (%70)
12 (%30)
0 (%0)
𝜒2 = −22.7

35 (%90)
4 (%10)
0 (%0)
p = 0.00

26 (%65)
14 (%35)
0 (%0)
𝜒2 = 3.21

24 (%60)
16 (%40)
0 (%0)
𝑝 = 0.10

9 (%22.5)
15 (%37.5)
12 (%30)
4 (%10)
𝜒2 = 10.21

15 (%37.5)
19 (%47.5)
5 (%12.5)
1 (%2.5)
p = 0.05

9 (%22.5)
18 (%45)
11 (%27.5)
2 (%5)
𝜒2 = 2.12

12 (%25)
21 (%52.5)
5 (%12.5)
2 (%5)
𝑝 = 0.12

4 (%10)
22 (%55)
11 (%27.5)
3 (%7.5)
𝜒2 = 38.23

18 (%45)
17 (%42.5)
4 (%10)
1 (%2.5)
p = 0.00

6 (%15)
21 (%52.5)
12 (%25)
1 (%2.5)
𝜒2 = 12.51

15 (%37.5)
22 (%55)
2 (%5)
1 (%2.5)
p = 0.04

Table 4: The pain perception and social appearance anxiety score averages of the patients (𝑛 = 80).

SAAS
VAS

Application group (𝑛 = 40)
Before application
After application
Ort. ± SS
Ort. ± SS
41.90 ± 10.96
35.67 ± 9.88
𝑡 = 3.12
p = 0.00
5.21 ± 2.56
4.15 ± 2.93
𝑡 = 3.02
p = 0.00

SAAS: Social Appearance Anxiety Scale, VAS: Visual Analog Scale.

Control group (𝑛 = 40)
Before application
After application
Ort. ± SS
Ort. ± SS
40.69 ± 11.41
36.56 ± 10.75
𝑡 = 2.45
p = 0.05
5.02 ± 2.31
4.75 ± 2.11
𝑡 = 1.45
p = 0.05
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The aim of conservative treatment in varicosity patients is
to reduce the symptoms of the condition, try to prevent its
progress, and prevent the development of complications [33].
CAM applications in integrative medicine can be defined as
diagnosis, treatment, and protection systems that provide a
holistic approach to medicine and meet the demands that
cannot be met by conventional medicine. In this study, which
was performed with the thought that the external application
of apple vinegar as an addition to the routine conservative
treatment would increase the betterment in symptoms and
pain and anxiety levels of patients with varicosity, in compliance with the holistic treatment approach, the expected
outcomes were reached (Tables 3 and 4).
Even though some studies examining the effect of vinegar
on the cardiovascular system could be found in the literature,
no studies examining the effects of the external application
of apple vinegar on varicosity could be found [34–38].
Apple cider vinegar contains acetic acid, polyphenols, pectin,
and carotenoids with antibacterial and prebiotic properties.
Acetic acid is the main ingredient of apple cider vinegar. It is
consumable at concentrations of 3–9% [20]. Its antioxidant
flavonoid content can reduce the harmful effects of high
cholesterol diets [28]. Shishehbor et al. [39] study blood lipid
profile of healthy individuals following a high-fat meal that
failed to show the positive impacts of apple cider vinegar on
serum lipids and lipoproteins. Mansouri et al. [40] found that
consuming apple cider vinegar 6% for four weeks improved
lipid profiles of healthy and diabetic rats. Setorki et al. [41]
detected the benefits of apple cider vinegar consumption
on reducing the harmful effects of a high cholesterol diet,
including atherosclerotic lesions in the aorta, among rabbits
with hypercholesterolemia. Fazelifar and Ghasemi [42] study
showed that twelve weeks of aerobic exercise with apple
vinegar makes a significant decrease in CRP, cholesterol, and
LDL and significantly increased HDL levels. Setorki et al. [43]
showed that acute consumption of apple cider vinegar (as an
antioxidant) causes significant reduction on some risk factors
of atherosclerosis. Fushimi et al. [20] showed that vinegar
consumption with diet containing 1% cholesterol for 19 days
significantly reduced TG and total cholesterol. Naziroǧlu et al.
[44] found that consuming apple cider vinegar decreased in
lens oxidative injury by modulating GSH-Px in mice fed with
high cholesterol. Iizuka et al. [45] found that polyphenols
(catechins) present in apple vinegar have the ability to inhibit
the LDL oxidation ex vivo in endothelial cells. Budak et al.
[27] found a significant reduction in steatosis in the rats
treated with apple cider vinegars as oral for 7 weeks when
compared to control group. In the literature, studies on CAM
applications on varicosity patients regarding hydrotherapy,
hirudotherapy, and homeopathy were found and positive
effects of CAM methods on symptoms were found in these
studies [46–50]. In another study, drinking apple vinegar was
stated to decrease obesity [51]. Although not similar to our
study, it can be seen in these studies that CAM methods provide positive effects. In our study, the external application of
apple vinegar was found to increase the effect of conservative
treatment and meaningfully decrease symptoms, pain, and
anxiety levels without causing any side effects.
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5. Conclusion
We determined that the external application of apple vinegar
on varicosity patients, which is a very easy application,
increased the positive effects of conservative treatment. CAM
methods are not definitive treatment methods, but when
applied in compliance with scientific medical methods, they
can support increasing the quality of life of patients. For
this reason, CAM methods widely used within the society
should be tested in new scientific studies to prove their
effectiveness and evaluate the outcomes of their use alongside
medical treatment, which would also provide foresight and
contribution to integrative medicine practitioners.
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T. Doğan, “Adaptatıon of the Social Appearance Anxiety Scale
(SAAS) to Turkish: a validity and reliability study,” Hacettepe
University Journal of Education, vol. 39, pp. 151–159, 2010.
E. Mindell, Dr Earl Mindell’s Amazing Apple Cider Vinegar,
McGraw Hill, New York, NY, USA, 2002.
T. J. Sheng, “Viability of heart vein opening drink,” APEC Youth
Scientist Journal, vol. 6, no. 2, pp. 231–247, 2014.
N. H. Budak, E. Aykin, A. C. Seydim, A. K. Greene, and Z.
B. Guzel-Seydim, “Functional properties of vinegar,” Journal of
Food Science, vol. 79, no. 5, pp. R757–R764, 2014.
H. Fukami, H. Tachimoto, M. Kishi et al., “Continuous ingestion of acetic acid bacteria: effect on cognitive function in
healthy middle-aged and elderly persons,” Anti-Aging Medicine,
vol. 6, no. 7, pp. 60–65, 2009.
K. Sugiyama, R. Sakakibara, H. Tachimoto, M. Kishi, T. Kaga,
and I. Tabata, “Effects of acetic acid bacteria supplementation
on muscle damage after moderate-intensity exercise,” AntiAging Medicine, vol. 7, no. 1, pp. 1–6, 2009.
S. Honsho, A. Sugiyama, A. Takahara, Y. Satoh, Y. Nakamura,
and K. Hashimoto, “A red wine vinegar beverage can inhibit
the renin-angiotensin system: experimental evidence in vivo,”
Biological and Pharmaceutical Bulletin, vol. 28, no. 7, pp. 1208–
1210, 2005.
T. Fushimi, K. Suruga, Y. Oshima, M. Fukiharu, Y. Tsukamoto,
and T. Goda, “Dietary acetic acid reduces serum cholesterol
and triacylglycerols in rats fed a cholesterol-rich diet,” British
Journal of Nutrition, vol. 95, no. 5, pp. 916–924, 2006.
C. S. Johnston, “Strategies for healthy weight loss: from vitamin
C to the glycemic response,” Journal of the American College of
Nutrition, vol. 24, no. 3, pp. 158–165, 2005.
Y. Shimoji, H. Kohno, K. Nanda et al., “Extract of Kurosu, a
vinegar from unpolished rice, inhibits azoxymethane-induced
colon carcinogenesis in male F344 rats,” Nutrition and Cancer,
vol. 49, no. 2, pp. 170–173, 2004.
A. D. Salbe, C. S. Johnston, M. A. Buyukbese, P. D. Tsitouras,
and S. M. Harman, “Vinegar lacks antiglycemic action on
enteral carbohydrate absorption in human subjects,” Nutrition
Research, vol. 29, no. 12, pp. 846–849, 2009.
H. N. Budak and Z. B. Guzel-Seydim, “Antioxidant activity and
phenolic content of wine vinegars produced by two different
techniques,” Journal of the Science of Food and Agriculture, vol.
90, no. 12, pp. 2021–2026, 2010.
J.-M. Chang and T. J. Fang, “Survival of Escherichia coli O157:H7
and Salmonella enterica serovars Typhimurium in iceberg
lettuce and the antimicrobial effect of rice vinegar against E. coli
O157:H7,” Food Microbiology, vol. 24, no. 7-8, pp. 745–751, 2007.
F. Shishehbor, A. Mansoori, A. R. Sarkaki, M. T. Jalali, and S.
M. Latifi, “Apple cider vinegar attenuates lipid profile in normal
and diabetic rats,” Pakistan Journal of Biological Sciences, vol. 11,
no. 23, pp. 2634–2638, 2008.
N. H. Budak, D. Kumbul Doguc, C. M. Savas et al., “Effects
of apple cider vinegars produced with different techniques
on blood lipids in high-cholesterol-fed rats,” The Journal of
Agricultural and Food Chemistry, vol. 59, no. 12, pp. 6638–6644,
2011.
M. Setorki, S. Asgary, A. Eidi, A. H. Rohani, and M. Khazaei,
“Acute effects of vinegar intake on some biochemical risk factors
of atherosclerosis in hypercholesterolemic rabbits,” Lipids in
Health and Disease, vol. 9, article 10, 2010.

7
[29] F. Shahidi, J. McDonald, A. Chandrasekara, and Y. Zhong, “Phytochemicals of foods, beverages and fruit vinegars: chemistry
and health effects,” Asia Pacific Journal of Clinical Nutrition, vol.
17, no. 1, pp. 380–382, 2008.
[30] E. Verzelloni, D. Tagliazucchi, and A. Conte, “Relationship
between the antioxidant properties and the phenolic and flavonoid content in traditional balsamic vinegar,” Food Chemistry, vol. 105, no. 2, pp. 564–571, 2007.
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[35] I. Pörsti, M. Fan, P. Kööbi et al., “High calcium diet downregulates kidney angiotensin-converting enzyme in experimental renal failure,” Kidney International, vol. 66, no. 6, pp. 2155–
2166, 2004.
[36] M. Kishi, M. Fukaya, Y. Tsukamoto, T. Nagasawa, K. Takehana,
and N. Nishizawa, “Enhancing effect of dietary vinegar on
the intestinal absorption of calcium in ovariectomized rats,”
Bioscience, Biotechnology and Biochemistry, vol. 63, no. 5, pp.
905–910, 1999.
[37] T. P. Trinidad, T. M. S. Wolever, and L. U. Thompson, “Effect of
acetate and propionate on calcium absorption from the rectum
and distal colon of humans,” American Journal of Clinical
Nutrition, vol. 63, no. 4, pp. 574–578, 1996.
[38] F. B. Hu, M. J. Stampfer, J. E. Manson et al., “Dietary intake of
𝛼-linolenic acid and risk of fatal ischemic heart disease among
women,” American Journal of Clinical Nutrition, vol. 69, no. 5,
pp. 890–897, 1999.
[39] F. Shishehbor, M. T. Jalali, and S. M. Latifi, “Effect of apple cider
vinegar on postprandial lipaemia in healthy adults,” Iranian
Journal of Endocrinology & Metabolism, vol. 8, no. 4, pp. 325–
330, 2007.
[40] A. Mansouri, F. Shishehbor, A. R. Sarkaki, M. T. Jalali, and M.
Latifi, “The effect of apple vinegar on blood glucose control and
lipid profile in rats,” Journal of Zanjan University of Medical
Sciences & Health Services, vol. 15, no. 61, pp. 39–47, 2008.
[41] M. Setorki, S. Asgary, S. H. Haghjooyjavanmard, and B. Nazari,
“Reduces cholesterol induced atherosclerotic lesions in aorta
artery in hypercholesterolemic rabbits,” Journal of Medicinal
Plants Research, vol. 5, no. 9, pp. 1518–1525, 2011.
[42] S. Fazelifar and M. Ghasemi, “The effect of aerobic training
and consumption of apple vinegar on cardiovascular risk factor
in older women,” International Journal of Nutrition and Food
Sciences, vol. 2, no. 9, p. 521, 2015.
[43] M. Setorki, B. Nazari, S. Asgary, A. Eidi, and A. Haeri Rohani,
“Acute effects of apple cider vinegar intake on some biochemical
risk factors of atherosclerosis in rabbits fed with a high cholesterol diet,” Qom University of Medical Sciences Journal, vol. 3, no.
4, pp. 11–18, 2010.
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