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Abstract

Objective: Along with changing living and working conditions in recent years, changes have occurred in eating habits.
People are turning to supplements for many purposes such as supplementing normal nutrition, feeling more energetic,
enhancing the immune system by taking vitamins and minerals that they think they do not get enough, and meeting their
body's needs when they cannot eat a balanced and healthy diet. Supplements are prepared in various forms using nutrients
such as vitamins, minerals, proteins, amino acids, plants, enzymes, fiber and fatty acids. These supplement foods are not
intended to treat or prevent any disease. In general, supplement foods; it is not a substitute for natural nutrition, but it is
intended to complement its deficiencies. They cannot be recommended and sold instead of medicines. Because of many
of these products have natural content, they can be placed on the market without toxicity tests. In the current study, it is
planned to observe the effects of acute systemic toxicity of supplements that are used in remember regeneration therapy
method (RTM) and sold in the markets with the brands’ name of IST-ARD®, ARD-REM®, DVD-ARD®, KT-REM®,
ARDZ-REM®, IST-GLIO®, IST-REM®, ROMX®, and REGULIN®.

Material-Method: In the experimental design, there were 10 groups (1 control and 9 application groups) male mice. To
observe acute toxicity, clinical observation was performed for 72 hours and the biochemical and histopathological
parameters of the animals were evaluated at the end of the application.

Results: According to the results obtained from the study, there were not found significant differences in biochemical
and histopathological evaluations between the control and the application groups.

Conclusion: The acute toxicity effect of the food supplements was not determined. May be further studies with bigger
numbers of samples investigating the nephrotoxic effects of these products lighten this matter.

Keywords: Acute toxicity, Mice, Supplement foods

INTRODUCTION

Food supplements are known as products used to
support substances that are missing the diets of
people such as minerals vitamins etc. L. In the
“Turkish Food Codex Supplementing Food
Communiqué”; Supplementary foods are defined
as a mixture of vitamins, minerals, proteins,
carbohydrates, fibers, fatty acids, amino acids, etc.
and vegetable and animal origin substances,
bioactive substances that have nutritional or
physiological effects concentrates or extracts that
are prepared in powdered forms, capsules, tablets,

lozenges, liquid ampoules, dropper bottles and
whose daily intake dose is determined to reinforce
normal nutrition?. According to the data of the
World Health Organization (WHO), a large part of
the world population benefits from traditional
medicine in the treatment and prevention of
diseases. In this context, food supplements and
medicinal plants are increasingly being used as
traditional and complementary medicine products.
According to WHO, 21,000 plants are suitable for
medicines ®. The widespread use of medicinal
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plants and food supplements also leads to an
increase in the value of the market.

It is known that taking the nutrients that the body
needs completely has positive effects on human
health. The use of food supplements is increasing
in order to reinforce nutrition in communities. This
causes a problem. Adequate safety profiles for food
supplements have not yet been fully disclosed. One
of the most important problems in food
supplements is toxicity. Food supplements
produced without toxicity studies can cause health
problems. The fourth highest cause of death in the
United States is the death caused by side effects 1.
Therefore, it is essential to demonstrate that plants
are safe by conducting toxicity studies. The
combination of many herbs is likely to cause
synergistic or anti-synergistic effects, which may
have positive or negative consequences. In a study
conducted in 2010, antifungal synergistic effects of
ginger and turmeric oils were examined. As a result
of the study, it was found that ginger has a higher
antifungal effect compared to turmeric, but a
mixture of the two shows the highest antifungal
effect 4. It is also stated that turmeric, which has
wide usage in the phytotherapy approach, has
anticancer properties as epigenetic modulator ° and
has antitumor and antioxidant effects. Mixtures do
not always show the synergistic effect. Sometimes
they can have anti-synergistic effects. Zhao et al.
(2010) study on cell culture technique with adrenal
medulla cells, they showed that the Fructus
evodiae plant inhibits the stimulating effect by
Rhizoma coptidis ©. For this reason, it is necessary
to identify the plants to be mixed and make safety
tests.

In an animal model with an acute systemic toxicity
test, it provides information about the potential
harmful effects of the food supplement itself, its
metabolites, or extracts for less than 24 hours in
single or multiple exposure 8 After products
metabolize and distribute from the locally exposed
area of the orally administered to the distant organ
systems, systemic toxicity tests are carried out to
determine the general systemic toxicity symptoms,
the degree of affection of the organs, and the lethal
dose that can be caused by absorption. The dose
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given at one time and causing the death of half of
the population is called LDso (lethal dose). Products
with a high LDso value will be safer to use. Today,
with the new methods, low animal numbers can be
performed in toxicity studies. In these tests, the
substance to evaluate the toxicity at once or
repeatedly is given to the body within 24 hours.
Afterwards, the animals were monitored by
observing for 72 hours. This stage constitutes the
clinical observation stage. Clinical observations,
blood parameters and organs (especially liver and
kidneys) were evaluated to observe toxicity 8°. It
gives us information about the toxic effects and
lethal dose of the substance applied mixtures on the
body.

The study aim is to research acute toxicity effect of
the IST-ARD®, ARD-REM®, DVD-ARD®, KT-
REM®, ARDZ-REM®, IST-GLIO®, IST-REM®,
ROMX®, and REGULIN®.

MATERIALS AND METHODS

Animals

The animals used in the study were obtained from
Diizce  University  Experimental ~ Animals
Application and Research Center. CD1 male mice
(2-3-month-old, body weight 35-40 g) which were
used for the experiment were kept in the laboratory
conditions; 23 °C room temperature, 60+ 5%
humidity, and 12:12 light-dark cycle, in optimal
values, and with access to food and water ad
libitum. The experimental protocol was approved
by Diizce University Animal Experiments Local
Ethics Committee (Decision Number: 2019/1/1).
Groups, substances and doses

The food supplements used in the study were
supplied from Naturin  (Natural Products
Pharmaceutical and Pharmaceutical Raw Materials
Industry Trade Limited Company). The products
dissolved in distilled saline were applied as one-
time gavage at the doses indicated in Table 1.
Control groups were given 1 ml/kg saline again as
gavage. Doses for mice were determined by
proportioning from products' certain daily usage
amounts for humans (Table 1). These products
were used for remember regeneration therapy
method (RTM)S.

IITCMR 2020;1(1): 1-11
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Table 1. Experimental groups, substances to be applied and doses
Group Granted Use of Animal
No Group Content Quantity Application  Number
1 Control Salin 1 ml/kg Oral 8
Juniperus communis extract, Urtica sp. seed, Cirsium
9 IST- arvense extract, Peganum harmala extract, Nigella 63.40 Oral 8
ARD® sativa extract, Zingiber officinale extract, Curcuma mg/kg
longa extract
Juniperus communis fruit, Peganum harmala seed,
Zingiber officinale rhizome
3 ARD- Thymus sp, Nigella sativa seed, Curcuma longa 24.85 Oral 8
REM® rhizome, Foeniculum vulgare fruit, Pimpinella mg/kg
anisum fruit, Cassia acutifolia Leaf, Syzygium
aromaticum flower seed
Curcuma longa extrac, Silybum marianum extract,
4 DVD- Rosmarinus officinalis extract, Juniperus communis 22.30 Oral 8
ARD® extract, Fumaria officinalis extract, Cichorium mg/kg
intybus extract
KT- Linum usitatissimum seed, Urtica sp. Seed, Peganum 27 40
5 ® harmala seed, Nigella sativa seed, Zingiber officinale ' Oral 8
REM - . mg/kg
rhizome, Curcuma longa rhizome
Juniperus communis fruit extract, Zingiber officinale
rhizome, Peganum harmala seed, Thymus sp,
ARDZ- . . :
6 ® Curcuma longa rhizoma, Nigella sativa seed, 24 mg/kg Oral 8
REM - Lo . i
Foeniculum vulgare fruit, Pimpinella anisum fruit,
Cassia acutifolia Leaf, Syzygium aromaticum flower
Curcuma longa, Curcuma longa seed, Peganum
IST- harmala, Silybum marianum, Zingiber officinale
7 ® extract, Nigella sativa seed, Juniperus communis 31.7 mg/kg Oral 8
GLIO . . N
fruit, Thymus sp, Foeniculum vulgare, Pimpinella
anisum, Cassia acutifolia, Eugenia caryophyllata
Curcuma longa extract, Urtica sp. Seed, Silybum
IST- : ; 58.30
8 ® marianum seed, Peganum harmala seed, Nigella Oral 8
REM . A . mag/kg
sativa extract, Zingiber officinale extract
Curcuma longa extract, Juniperus communis extract,
Zingiber officinale extract, Peganum harmala
® extract, Thymus sp. Extract, Nigella sativa extract, 18.30
9 ROMX Foeniculum vulgare extract, Pimpinella anisum mag/kg Oral 8
extract, Cassia acutifolia extract, Eugenia
caryophyllata extract
Curcuma longa extract, Silybum marianum extract,
10 REGULI Rosmarinus officinalis extrac, Juniperus communis 16.90 Oral 8
N® extract, Fumaria officinalis extract, Cichorium mag/kg

intybus extract

Test procedure

1ISO10993-11, 1SO10993-2 , and ISO 10993-12
protocols have been used in the planning of acute
systemic toxicity tests 8191 It is based on testing
and evaluating 9 food supplements (Table 1) for
acute systemic toxicity using the test protocol in
vivo experimental animal model followed

according to the specified standards. Substances
were administered at once within 24 hours, and
animals were sacrificed under ketamine/xylazine
anesthesia at the end of 72 hours of clinical
observation. Blood samples were taken from hearth
with cardiac puncture method.

IITCMR 2020;1(1): 1-11
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During the experiment and after the experiment,
the control group consisting of 8 animals and the
application groups consisting of 8 animals were
created for each product, and the results were
evaluated by looking at the data obtained and the
symptoms or findings observed.

Clinical observation parameters
During the study, observations were made at 0

minutes, 30 minutes, 60 minutes, 120 minutes, 240
minutes, 480 minutes, 1440 minutes (1 day), 2880
minutes (2 days), and 4320 minutes (3 days). At the
same time, during the study, the video was
recorded and evaluated. Dyspnea, apnea, Kiss,
tachypnea, indeterminate positions  and
increasing/decreasing tremor, clonic, tonic, tonic-
clonic, lacrimation, miosis, mydriasis, bradycardia,
tachycardia, arrhythmia, excessive salivation,
piloerection, analgesia, hypotonia, hypertonia,
diuresis, edema, redness, respiration, motor
activity, convulsions, reflexes, salivation, ocular
signs, cardiovascular signs, gastrointestinal signs
were evaluated.

Biochemical parameters

For the biochemical evaluation, blood samples
taken from all groups were collected and waited at
+4°C and analyzed with Beckman-Coulter
AU5800 Biochemistry Analyzer on the same day
in the Diizce University Health Practice and
Research  Center Biochemistry  Laboratory.
Aspartate aminotransferase (AST) and Alanine
aminotransferase (ALT) enzyme levels for liver
functions and blood cholesterol (Chol) parameters
were examined.

Histopathological evaluation

While taking the samples of the animals in their
groups, they were taken in one piece without
damaging the organ and kept in a 10%
formaldehyde solution. The organs in solution were
cassette-tapped and numbered according to
macroscopic examination at the Pathology
Laboratories of Diizce University Health Practice
and Research Center. The process was completed
by passing through fixing solutions for a total of 12
hours. After tissue fixation, samples were made
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into paraffin blocks. 3-4 micrometers thick block
sections were taken in the microtome. Sections
were stained with hematoxylin and eosin stain.
Microscopic examination was performed by a
pathologist. Signs of fatty change, spotty necrosis,
inflammation, damage for liver tissue; atrial
dilatation, inflammation for heart tissue; tubular
atrophy, interstitial ~ fibrosis, inflammation,
glomerular damage for the renal tissue parameters
were evaluated for histopathological evaluation.
All animal lesions were scored based on their
severity (0 : absent, 1-3 : mild, 3-6 moderate, 6>
severe) by pathologist.

Statistical evaluation

The biochemical parameters obtained in our study
were analyzed using the one-way ANOVA test
using the IBM SPSS Statistics 20 program. The
groups that were found statistically significant
were determined by post hoc Dunnett’s T3 test. P
<0.05 was accepted as the statistical significance
level. The histopathological assessment obtained in
our study were analyzed using the Mann Whitney
U test using the IBM SPSS Statistics 20 program.
P <0.05 was accepted as the statistical significance
level.

RESULTS

Clinical observation parameters

During the experiment, there was no difference
between control group and practice groups in terms
of dyspnea, apnea, Kiss, tachypnea, increasing /
decreasing tremors, clonic, tonic, tonic-clonic,
lacrimation, miosis, mydriasis, bradycardia,
tachycardia, arrhythmia, excessive saliva,
piloerection, analgesia, hypotonia, hypotonia
redness, respiration, motor activity, convulsions,
reflexes, salivary secretions, ocular signs,
cardiovascular signs, gastrointestinal parameters.
All animals in the groups were sacrificed under
anesthesia after the experiment was completed.
There was no loss in the number of animals during
the experiment.

Biochemical parameters

When the findings obtained from the study were
evaluated, no significant difference was found

IITCMR 2020;1(1): 1-11
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between AST and ALT values between the control
group and the application groups. In terms of
cholesterol values, control group was 103.40
mg/dL, REGULIN® group was calculated as 71.00
mg/dL. This decrease was found statistically
significant (p<0.05). No statistically significant
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difference was found in the cholesterol data of
other groups compared to the control group
cholesterol data. However, it was seen that the
cholesterol values of these groups were close to or
lower than the control group (Graphic 1, Table 2).

W ALT CHOL

I *
I

Control IST-ARD  ARD-REM DVD-ARD  KT-REM ARDZ-REM IST-GLIO  IST-REM ROMX REGULIN
FOOD SUPLEMENTS

Graphic 1. Biochemistry parameters

* Statistically significant in comparison with the control group (p<0.05)

Histopathological evaluation

The data obtained as a result of histopathological
evaluation were demonstrated in Tables 3 and 4.
According to these results, macroscopically, no
deterioration was observed in the natural
appearance of the tissues examined. There was no
difference between the control and the application
groups in terms of the integrity of the organs,
shape, and color. Histopathological evaluation of
the liver, heart, and kidney tissues of the animals in
the experiment was performed. In the comparison
of each of the application groups with the control
group separately, there was no difference in the
parameters of in terms of fatty change, spotty
necrosis, inflammation, damage findings for liver
tissue; atrial dilatation, inflammation for heart

tissue. In the evaluation of the kidney tissues of the
groups, especially perivascular tubulointerstitial
lymphoplasmacytic cell infiltration in the cortex
and corticomedullary junction were observed in the
kidney tissues with different proportions of all
groups except the ARD-REM® group (Figure 1). In
the KT-REM ®, ARDZ-REM®, IST-GLIO®, IST-
REM® and control groups, four of five (80%)
showed tubulointerstitial nephritis. The rates were
50% for the ROM-X® group and DVD-ARD®
group were 20% respectively. The severity of
inflammation was inconsistent within the groups.
Mostly mild to moderate inflammation was
observed but 1 in DVD-ARD®, IST-GLIO®,
ROMX® and 2 in ARDZ-REM®™ and control group
had severe tubulointerstitial nephritis respectively.

IITCMR 2020;1(1): 1-11
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Table 2. Effects of products on AST, ALT and Chol parameters

Control 54.00+3.71
IST-ARD 48.60+11.90 15.55 81.65 1.00
ARD-REM 50.25+7.44 26.56 73.94 1.00
DVD-ARD 69.00+5.82 52.83 85.17 0.48
KT-REM 52.00+5.85 33.40 70.60 1.00
ARDZ-REM 44.60+3.49 34.92 54.28 0.89
IST-GLIO 53.60+4.97 39.81 67.39 1.00
IST-REM 52.80+6.97 33.44 72.16 1.00
ROMX 58.75+6.77 37.19 80.31 1.00
REGULIN 63.40+4.50 50.90 75.90 0.89
]

Control 22.00+2.07 16.24 27.76
IST-ARD 26.80+4.50 14.31 39.29 0.75
ARD-REM 23.754£2.02 17.34 30.16 1.00
DVD-ARD 21.40+2.09 15.60 27.20 1.00
KT-REM 23.25+£2.25 16.09 30.41 1.00
ARDZ-REM 25.00+2.77 17.30 32.70 0.97
IST-GLIO 24.40+1.36 20.61 28.19 0.99
IST-REM 21.80£1.93 16.43 27.17 1.00
ROMX 17.50+3.86 5.21 29.79 0.85
REGULIN 23.00+3.08 14.44 31.56 1.00

]

Control 103.40+10.16 75.20 131.60
IST-ARD 83.00+6.96 63.66 102.34 0.33
ARD-REM 91.25+4.27 77.66 104.84 0.88
DVD-ARD 100.20+6.37 82.50 117.90 1.00
KT-REM 97.75+5.51 80.20 115.30 1.00
ARDZ-REM 103.80+11.21 72.67 134.93 1.00
IST-GLIO 108.60+11.70 76.12 141.08 1.00
IST-REM 82.40+4.45 70.06 94.74 0.30
ROMX 91.75+4.99 75.87 107.63 0.90
REGULIN 71.00£3.70 60.72 81.28 0.03*
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Table 3. Histopathological findings in the liver, heart and kidney of Mus musculus exposed to food
supplements

[%2]
S a 5 c S
c st =] S =
& 3 g = 3 4
5 £ £ E: £ 3 =
Z 2 3 < S 3 =
5 2 € ° €
a £ <
Control 1 mi/kg 0.00+0.00 0.00+0.01 0.00+0.02 0.00+0.03 0.00+0.04 0.00+0.00 0.60+0.40

ARD-REM 24.85 mg/kg 0.00+0.00 0.00+0.01 0.00+0.02 0.00+0.03 0.00+0.04 0.00+0.00 0.00+0.00 0.136

DVD-ARD 22.3 mg/kg 0.00+0.00 0.00+0.01 0.00+0.02 0.00+0.03 0.00+0.04 0.00+0.00 0.40+0.40 0.606

KT-REM 27.4 mg/kg 0.00+0.00 0.00+0.01 0.00+0.02 0.00+0.03 0.00+0.04 0.00+0.00 1.50+0.28 0.121

ARDZ-REM 24 mg/kg 0.00+0.00 0.00+0.01 0.00+0.02 0.00+0.03 0.00+0.04 0.00+0.00 1.40+0.50 0.228

IST-GLIO 31.7 mg/kg 0.00+0.00 0.00+0.01 0.00+0.02 0.00+0.03 0.00+0.04 0.00+0.00 0.60+0.24 0.817
IST-REM 58.3 mg/kg 0.00+0.00 0.00+0.01 0.00+0.02 0.00+0.03 0.00+0.04 0.00+0.00 1.00+0.31 0.371
ROMX 18.3 mg/kg 0.00+0.00 0.00+0.01 0.00+0.02 0.00+0.03 0.00+0.04 0.00+0.00 1.00+0.54 0.572

TBL: perivascular tubulointerstitial lymphoplasmacytic cell infiltration; CJ : corticomedullary junction

Table 4. Histopathological findings in the liver, heart and kidney of Mus musculus exposed to food
supplements.

cEZLZe nsezgggts)i/s Inflammation digggl)n Inflammation | TBL CJ
Control 1 mi/kg 0 0 0 0 0 0.60 0
ARD-REM 24.85 mg/kg 0 0 0 0 0 0.00 0
DVD-ARD 22.3 mg/kg 0 0 0 0 0 0.40 0
KT-REM 27.4 mg/kg 0 0 0 0 0 1.50 0
ARDZ-REM 24 mg/kg 0 0 0 0 0 1.40 0
IST-GLIO 31.7 mg/kg 0 0 0 0 0 0.60 0
IST-REM 58.3 mg/kg 0 0 0 0 0 1.00 0
ROMX 18.3 mg/kg 0 0 0 0 0 1.25 0

TBL: perivascular tubulointerstitial lymphoplasmacytic cell infiltration; CJ : corticomedullary junction

IITCMR 2020;1(1): 1-11



Volume:1 Issue:1
Year: 2020

International Journal of Traditional and Complementary
Medicine Research

CE Gy,

Publisher %
Duzce University §

31)8%

/8,

Figure 1. In cortex and corticomedullary junction of the kidneys, perivascular mononuclear

inflammatory cells observed in the tubulointerstitial area. (A: KBx10, B: Control group x4, C: Control group
x10, D: DVD-ARDXx10, E: KT-REMx20, F: ARDZ-REM x4, G: IST-GLIOx20, H: IST-REM x10, I: ROMXx4)

DISCUSSION

Nowadays, it is important to test the final forms of
the products such as supplementary foods, which
are increasing in use, without being presented for
consumption. It is possible that these products,
which are thought to be harmless because they
consist of natural products, have harmful effects.
There are many active ingredients in the content of
these products. Curcuma longa, Zingiber
officinale, Juniperus communis, Thymus vulgaris,
Silypbum marianum, Urtica dioica, Rosmarinus
officinalis, Nigella sativa , etc. natural products are
created using many plants.

Curcuma longa has an effect that enhances the
immune system, reduces or eliminates the risks in
diseases such as diabetes and heart diseases that
seriously affect human life. It is good for liver
diseases 2. It contributes to the cleaning of toxins
in the body. It speeds up the blood circulation and
maintains the body temperature. It reduces the risk
of getting rheumatological conditions such as
arthritis. It is a good antidepressant. It helps to lose
weight. In addition, its effects on colorectal cancer

have been found effective in a study on rodents *2.
In the study with rats, the LDsy value was
determined as 1000mg/kg 4.

Zingiber officinale has antioxidant properties
owing to the polyphenols it contains *°. In the study
conducted by Zarringhalami et al. (2020),
polyphenols have been shown to have cytotoxic
effects on osteosarcoma cells 6. Antiinflammatory,
antiapoptotic, antihyperglycemic properties have
been found . Studies have shown that orally
administered ginger has an antithrombotic effect.
In diabetes studies, it has been shown to protect
against lipid peroxidation. Besides in the study
performed on the transgenic mouse, Alzheimer
disease was found to suppress. It significantly
reduced symptoms in stomach ulcers #2, The
toxic dose in mice was calculated to be 1551 + 75
mg/kg 2.

Juniperus communis is a potent antioxidant and
anti-inflammatory,  antidiarrheal,  antiseptic,
astringent effects 224, It has been demonstrated in
studies that it has resisted respiratory disorders,
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cough, bronchitis, asthma, and abdominal ailments
23, Besides it was found that chemotherapeutic
drugs reduce the side effects 2. In the study of
mice, the LDso dose was found as 3000mg/kg 2°

Studies on Thymus vulgaris have been found to
have antimicrobial, antitussive effects. In the LDsg
study using Thymus essential oil, the dose in mice
was found to be 4000mg/kg .

Silybum marianum contains silymarin and
flavonoids. flavonoids are compounds with high
antioxidant properties. They also show protective
effects for liver cells 27. The fact that it has been
used in fungal poisonings, liver, and bile diseases
throughout history supports its hepatoprotective
properties. Herbal extracts have been shown to lead
to apoptosis in studies on cell culture lung tumor,
bladder cancer, and breast cancer cells 2. In the
lethal dose test in rats, the LDso value was found to
be 10000 mg/kg .

Urtica dioica contains different components such
as lignans, polysaccharides, and lectins. There are
studies in which these components prevent prostate
enlargement. It has anti-inflammatory properties
and prevents cell growth. It is known to be used in
the treatment of mouth sores, as a spring cure, to
stop bleeding, to relieve anemia, to treat hay fever,
psoriasis, sciatica, diarrhea, urticaria, rheumatism
and prostate *. The LDs, dose detected in mice was
calculated to be 3625 mg/kg .

Rosmarinus officinalis has positive effects on the
immune system and its antiviral, antibacterial, and
antioxidant properties have been demonstrated by
studies *2. In the study with essential oils in rats, the
LDso dose was determined to be 5500mg/kg .

It is known that Linum usitatissimum seed is used
in the treatment of colon, breast, prostate cancer
types, diarrheal disease and shows positive results
1933 1t also provided significant reductions in blood
cholesterol and LDL levels *.

There was no difference in clinical observation
between the control group and the application
groups performed in the experimental process.
These results are supported by biochemical and
histopathological evaluations. In terms of

International Journal of Traditional and Complementary
Medicine Research

V2CE Oy,
Y %

Publisher
Duzce University 3

#318%

biochemical parameters, no statistically significant
difference was found between the application
group and the control group, except for the
REGULIN® group. For only cholesterol, the value
of the control group is higher than the REGULIN®
applied group. In other groups, the level of
cholesterol is low or not statistically significant
compared to the control group. It is a positive
development that the cholesterol is statistically
significantly lower as a result of the single-dose
administration of the REGULIN group. Both ALT
and AST values of the application groups were not
statistically different when compared with the
values of the control group. This result suggests
that the determined doses of the products with
acute toxicity studies were below the LDsy doses
specified in the literature; there is no anti-
synergistic effect and no toxic effect among the
plants with the mixture.

Acute toxicity effects of the mentioned food
supplement products were not found according to
the data obtained during the experiment and after
the experiment, observed clinical symptoms,
biochemical parameter values and gross pathology
findings. In addition to the absence of any acute
toxicity, these products have positive effects. With
detailed histopathological evaluation, none of the
animals showed acute toxicity findings in the liver
and heart. Tubulointerstitial nephritis was observed
in the 23 of 39 samples’ kidneys with a variety of
severity. But these findings were also seen in the
control group commonly so there is not enough
data to interpret this particular pathological finding
as evidence of toxicity.

According to the obtained results in the study, the
acute toxicity effect of the food supplements called
IST-ARD®, ARD-REM®, DVD-ARD®, KT-
REM®, ARDZ-REM®, IST-GLIO®, IST-REM®,
ROMX®, and REGULIN® was not determined.
May be further studies with bigger numbers of
samples investigating the nephrotoxic effects of
these products lighten this matter. It is necessary to
plan new studies to identify cellular signaling
pathways to elucidate the positive effects of
these products.
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Abstract

Obijective: Hot spring medicine and hot spring tourism has been increasingly popular in the world and our country for
the last 50 years. People in our country have been in search of natural and traditional methods to relieve their discomfort
and contribute to their health during their holidays as in the rest of the world. Awareness and knowledge levels of
physicians on this subject is important to suggest hot springs individually within the scope of other traditional and
complementary medicine and develop internal tourism (health tourism) movements. The aim of this study is the
determination of the opinions, knowledge and awareness levels of the physicians working on Diizce University Faculty
of Medicine.

Material-Method: The data were collected by survey technique. In the research, a questionnaire form was distributed to
all physicians working in the faculty and 72 physicians agreed to fill out the questionnaire. 69 of them were found suitable
for evaluation. The survey includes a total of 22 statements apart from demographic questions. The expressions used are
five-point Likert scale (I agree-I don’t agree). The statements are generally aimed at determining the awareness of
physicians about hot spring treatments.

Results: Approximately one-third of the physicians have never been to a hot spring before; almost all of them declared
that they do not recommend hot spring treatment to any of their patients. Almost all of them wish to be educated on this
subject and consciously recommend and prescribe their patients. It is understood that the majority of physicians lack
information about hot spring medicine, use, and awareness.

Conclusion: Almost all physicians have the demand to have information on this subject. There is consensus on increasing
scientific research on the subject and ensuring its integration in modern medicine.

Keywords: Hot Spring, Physician, Awareness, Survey

INTRODUCTION

Hot spring has been used in the field of health as a development) activities. Health and wellness

traditional and complementary medicine practice
for thousands of years all over the world. As it is
accepted in our country, the concept of "Health
Tourism" is generally divided into two main areas:
Medical Tourism and Hot Spring Tourism?.

In hot spring tourism, hot spring visits are observed
both for protecting and maintaining the health of
local tourists in the country and for seeking support
for the treatment of their diseases and it is also
observed that many people from abroad try to
protect and treat their health within natural ways in
different cultures®. Accordingly, countries have
increased their investment and R&D (Research and

tourism grows 12% annually with changing global
demand?®. Because it has been determined that
tourists visiting the countries for health purposes
spend money 4 times more than people who visit
for sightseeing®. Yurdakul and Ozgencil (2017),
according to the results of the econometric
modeling forecasts they developed, an increase in
the number of visitors to our country for “health
and medical reasons (health tourism)” increased
the income from health tourism by 962 dollars on
average; the contribution of other alternative
tourism types to income is lower®. Getting more
shares in this type of tourism depends on providing
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world-class and quality health services where the
number of participants and the income from these
countries are increasing®.

The person who gets the service, regardless of the
nation, is a person of all ages and genders who are
trying to retain or regain his health. In this regard,
this field, which is in direct contact with people and
directly related to human health, brings the need for
well-equipped healthcare professionals  with
sufficient knowledge and experience. The subject
of the hot spring is not included in the education
curriculum of both our allied health personnel and
general practitioners or specialists in our country.
This is the most important obstacle for our hot
spring tourism with 2023 target of 500.000
qualified beds’.

As a definition or active employee of a certified
“hot spring cure physician” is not available in our
country instead of existing almost worldwide. This
situation stands out as a deficiency in the health
examinations of people who try to use the hot
springs with traditional methods. The same
situation exists in businesses that have to diversify
products and earn money in the hot spring sector.
Besides, tour operators who will bring tourists to
our country for health purposes should also have
sufficient knowledge and equipment. It arises as a
result of not having hotels and hot springs without
certified staff in their catalogs.

It is inevitable to have a certain standard of
institutions, buildings and employees to be
entrusted in this sector whose basic service target
is human. One of the primary reasons for the
development of hot spring tourism is that these
standards are not known and implemented in our
country, which is evident on a world scale.
Unfortunately, those who manage the hot spring
hotel and facility, the staff serving the facility,
those who manage the city or those who serve in
the city do not know enough about hot spring
medicine and hot spring tourism?.

The utilization of hot springs is a ritual known in
our geography for thousands of years. The first
hospital in the world Asklepion for treatment
patients with water in Bergama is also the place
where two famous physicians such as Hippocrates
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and Galen grow up and treat patients. The Turkish
Baths, which have become a world brand after the
Roman baths commonly used in Anatolia, also
used hot spring water. It is known that people
seeking cleaning and healing have used these baths
for centuries®.

Our hot springs with such an ancient history and
tradition are not recommended to patients because
they are not known, used, and their mechanism of
use and methods of use are not known by general
practitioners and specialists working in those
regions. This situation results from the fact that our
people either cannot benefit from local hot springs
or use empirically™®.

Since the operators of the hot springs do not have
sufficient knowledge and equipment, in-service
training is not possible and a satisfactory answer
cannot be given to the questions from the customer.
Moreover, there are no application centers or
sources for business owners and managers.

Based on all these facts, it is aimed to make a
survey among our physicians serving at all levels
in the field of hot spring medicine and hot spring
tourism and to evaluate the knowledge and
awareness of our physicians on the subject.

MATERIALS AND METHODS

In the study, field research methods and survey
techniques were used. The target population of the
study is composed of physicians from the Faculty
of Medicine at Diizce University. The reason for
choosing physicians of this faculty is the existence
of hot springs in the related city. There are two hot
spring sources known in Diizce. Efteni Hot spring,
located on the edge of Lake Efteni, has been
inactive for several years. However, Derdin hot
spring is active and it is still possible for our people
too. It is used as a mineral spring cure.

The convenience sampling method was used for
data collection. The surveys were applied to
physicians in 2019 March. It has been featured to
fill in the distributed surveys by 72 willing
physicians. At the time of the study 256 physicians
work at the faculty. Three surveys due to missing
markings have not been evaluated. 69
questionnaires were included in the assessment.
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Afterward, it is planned to repeat this survey in ten
districts with the contributions of the Ministry of
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Health, General Directorate of Public Health.The
applied questionnaire is as follows (Table).

Table 1. Knowledge scale of physicians for hot springs, treatments, and developments

Absolutely
disagree

Agree/
Disagree

Absolutely

Disagree
agree

I have information about thermo-mineral water

€]
©)
(G)

| have information about the effect mechanisms of the hot spring water

I am knowledgeable about the benefits of the thermo-mineral water

I know the contraindications to the use of the thermo-mineral water cure

I have information about the duration of the classic thermo-mineral water cure

I am knowledgeable about regular hot springs use and healthy living connection

I have information about the hot springs in this region

I have information of hot springs legislation

I know the procedure of patient referral to the hot springs

| have information about thermo-mineral water treatment cures (Balneotherapy,

thalassotherapy etc.)

CSRICIECICICICINCIICINC]
CRICICHCICICICICIECINS)
© 00000 el e
® |98 08 e ®
© |00 0|00|el6

I have information about emergencies (thermal crisis etc.) that may occur during

the thermo-mineral water treatment

| follow the developments about thermo-mineral water treatment

Combination of traditional and complementary medicine (T&CM) and thermo-

mineral water cures is more effective than T&CM treatment alone.

The use of hot springs for therapeutic purposes increases patient satisfaction.

Thermo-mineral water treatment can help fight diseases.

The use of the hot springs provides health and wellness.

Doctors should be more trained in the use of hot springs.

| support the inclusion of T&CM methods such as hot spring use in the medical

curriculum.

© |e|o|ele| e | o e
© |90 O ©® | O ®
© |00 e 0 | e e
® |oee el ® | o &
© |00l o| © | o e

Integrating the thermo-mineral water treatment into the health system improves

patient care.

)
®
©)
®
(G)

| support the use of thermo-mineral water cures like medicine treatment.

Research should be conducted on the effectiveness and safety of thermo-mineral

water cures.

It is beneficial for patients to build health centers where thermal and other

traditional and complementary medicine methods are used together.

The first scale used in the study was created by the
researcher to measure how well the physicians
know about the hot spring and related treatment
methods and developments in this area (Table 1).
The scale used in the second part was created by
making use of the

scales made before, which measure the
perspectives of physicians on traditional medicine
and treatment approaches. The scale is based on the
perspectives of physicians on using hot springs as
a comlementary and traditional treatment method
(Table 7).

Statistical analysis

SPSS 22.0 (Statistical Package for the Social
Sciences - Statistical Program for the Social
Sciences) was used to analyze the survey data

obtained from a total of 69 participants. As a result
of the evaluation, the descriptive data and attitudes
of the participants were determined by frequency
analysis.

RESULTS

The survey was prepared to be applied to 256
physicians working at Diizce University Faculty of
Medicine. Although it was aimed to reach all
physicians, 69 physicians were included in the
study.

The expressions other than demographic questions
were arranged at a certain interval from
“Absolutely Agree” to “Absolutely Disagree” by
structuring on a 5-point Likert scale. The data
obtained in the study were collected through face
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to face questionnaires. The questionnaires were
distributed to 72 physicians and 69 of them were
evaluated as usable.

The results obtained from the study are shown

in the frequency distribution table. The distribution
of participants by gender is shown in Table 2.
Accordingly, 33 of the participants are women and
35 are men, and 1 person left the gender part blank.
Most of the participants are have university and
postgraduate degrees in terms of their educational
status, and the distribution of these two groups is
Table 2. Descriptive information of the participants
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very close to each other. The distribution of
physicians by level of speciality is demonstrated in
Table 3. The majority of the participants are
between the ages of 30-39 and it is seen that they
are in the first five years of working life. In the
questionnaire, the physicians were asked whether
they had been to the hot spring before. The results
are given in Table 4. More than half of them have
been to the hot spring before. The percentage of
physicians who recommend the hot spring to their
patients is shown in Table 5.

Number Percentage
Male 35 50.70
Female 33 47.80
Null 1 1.40
Totaly 69 100.00
Table 3. Distribution of physicians by level of speciality
Number Percentage
Practitioner 2 2.90
Asisstant 41 59.40
Specialist 24 34.80
Intern 1 1.40
Null 1 1.40
Totaly 69 100.00
Table 4. Have you been to the hot spring before?
Number Percentage
Null 2 2.90
Yes 41 59.40
No 26 37.70
Totaly 69 100.00
Table 5. Did you recommend thermo-mineral water treatment to your patients?
Number Percentage
Null 2 2.90
Yes 10 14.50
No 57 82.60
Totaly 69 100.00

Note: While evaluating the tables below, for
example, the answer given to "l have information
about thermo-mineral water" was found to be
2,3971. This 1 absolutely disagree, 5 strongly
agree; it does not correspond to disagree with or
disagree. In other words, they do not think that they

have information about thermo-mineral waters.
Other expressions can also be interpreted in this
way. The hot spring existence and awareness
survey of physicians is given in Table 6. Also the
perspective of physicians to the hot springs is
shown in Table 7.
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Table 6. Current state of physcians’ to existence and awareness of hot springs (average values)

Standart Deviation

Number  Average

| have information about thermo-mineral water 68 2.3971 1.16080
| have information about the effect mechanisms of hot spring waters 69 2.3623 1.18782
I am knowledgeable about the benefits of the thermo-mineral water 68 2.6471 1.26685
| know the contraindications to the use of the thermo-mineral water cure 68 2.7941 1.29935
| have information about the duration of the classic thermo-mineral water cure 69 2.2029 1.24357
| am knowledgeable about regular hot spring use and healthy living connection 69 2.3768 1.17770
| have information about the hot springs in this region 68 2.3824 1.25816
| have knowledge of the hot spring legislation 69 1.7246 1.02733
I know the procedure of patient referral to the hot springs 69 1.6957 .98972
(Iﬂf;a)ve information about thermo-mineral water treatment cures (balneotherapy. thalassotherapy 69 1.8986 120226
I have information about emergencies (thermal crisis etc.) that may occur during the thermo- 69 22464 1.29939
mineral water treatment

| follow the developments about thermo-mineral water treatment 69 2.0290 1.13722

Table 7. Perspective of physicians on the therapeutic properties of hot springs

Number Average Standart Deviation

The _m_ethod in which traditional medicine and hot spring types are used is superior to traditional 68 26324 1.07765
medicine treatment.

The use of hot springs for therapeutic purposes increases patient satisfaction 69 3.4203 1.11679
Thermo-mineral water treatment can help fight diseases 69 3.2899 .97168
Hot springs use provides health and wellness 69 3.3913 .98842
Doctors should be more trained in the use of hot springs 69 3.7971 1.09248
| support the inclusion of CAM methods such as the use of hot springs in the Medical curriculum 69 3.1594 1.09307
Integrating the thermo-mineral water treatment into the health system improves patient care 69 3.3623 .90702
| support the use of thermo-mineral water cures like medicine treatment 69 3.1884 1.11508
Research should be conducted on the effectiveness and safety of thermo-mineral water cures. 69 3.9130 1.10798
It is beneficial for the patients to build health centers where the hot spring and traditional medicine 69 35942 1.08897

methods are used together.

DISCUSSION

To be able to respond to the increasing health
tourism movement in the world and our country
and to obtain high income from this type of
tourism, a quality health service should be
provided. In our country, there is a shortage of
qualified, experienced, and certified personnel who
are trained in the field of hot spring medicine and
hot spring tourism both in public institutions and in
the private sector. According to the results of this
study and the applied questionnaire, our physicians
have a lack of knowledge and awareness on this
issue.

The first reason that causes this situation is the
absence of hot spring medicine and tourism lessons
in the curriculum of medical schools and vocational
high school of health. The profession of “cure
physician” working in the hot springs of countries
where this type of tourism has developed does not
exist in our country. In our country, the hot spring
is perceived as a place where only physical therapy

is carried out, other specialties in the indication of
water and preventive medicine are ignored, and the
problems are dragged into deadlock by the
imposition of certain professional organizations.
Besides, physiotherapists who want to be brought
to the hot springs for management do not receive
hot spring medicine training during their
specialization.

CONCLUSION

When this situation is examined in detail,
considering our solution suggestions listed below
may be beneficial for the development of our
country's hot spring medicine and tourism
movements:

1) The inventory of the hot springs should be
urgently prepared with an existing facility and
capacity based classification.

2) A certification training should be organized for
physicians who will work in the hot springs, and
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the cure physician should be defined
professionally.

3) Hot spring medicine and one-month hot spring
rotation should be added to the specialist training
curricula of all specialist physicians.

4) With the participation of our universities
working directly with hot springs, “ The Platform
of Universities with Hot Spring” should be
established and our universities should be
supported in training educated personnel, R&D and
standardization.

5) All primary care physicians working in the
public sector and physicians working in public
hospitals should be subjected to in-vocational
training related to the hot springs within their
duty areas and encouraged healthy and sick
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individuals to benefit from the hot springs in
the population they are responsible for.

6) Scientific researches on hot springs and hot
spring tourism should be encouraged and the
scientific contributions of our universities
should be increased.

The studies to be carried out in line with the
given suggestions will contribute to increase
the knowledge and experience of physicians
and healthcare professionals. It will be ensured
that the potential of our country's hot spring
and health tourism in this field will have its
deserved in the international market with the
employment of trained labor force needed in
the hot spring facilities.
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Abstract
Objective: Nowadays medicinal plants have been considered as complementary medicine in cancer treatment by many
researchers. Osteosarcoma, one of the most common malignant tumors, which is more common at a young age; It is one
of the most common types of cancer that occur in mesenchymal bone-forming cells and affect the musculoskeletal system.
Today instead of cancer drugs due to their numerous side effects that can suppress or prevent cancer treatment, food
supplement products that contain plant extracts may be preferred. In this study, the anticancer effects of five different
food supplements were investigated on osteosarcoma Saos-2 cancer cell line.
Material-Method: Application doses were as 1000, 2000, 3000, 4000, 5000, 6000 pg/ml and IC50 values were calculated
by creating two working groups of 24 and 48 hours.
Results: Extracts of five different herbal product showed cytotoxic effect on Saos-2 cancer cell line due to their mixture
of medicinal plants, however REGULIN® showed the most cytotoxic effect among them.
Conclusion: It was determined that REGULIN® used in the remember regeneration therapy method (RTM), had the most
anticancer effect in each of the 24 and 48 hour application groups. Cytotoxic effect of these food products on other cancer

cell lines and their use in the pharmaceutical and health industries is recommended in future studies.
Keywords: Osteosarcoma, Anticancer, Saos-2, Food Supplement.

INTRODUCTION

Cancer is a serious health problem with a high
mortality rate worldwide.*. Approximately 300,000
children die every year due to in childhood cancer.
Osteosarcoma is primary bone cancer and one of
the most common types of bone cancer in
childhood and adolescence. Chemotherapy,
surgery and postoperative chemotherapy were used
as a standard treatment in the treatment of
osteosarcoma 2*. Many different molecules are
currently being investigated in cancer treatments,
and the source of such molecules is products with
herbal ingredients °. Although the mechanism of
action of many medicinal plants is still uncertain,
herbal products are widely used in traditional
medicine as a supplement . The combination of
active phytochemicals from more than one plant
shows a strong anticancer activity. There are many
studies are proving this situation in Chinese
medicine that medicinal plants can the improve
quality of life in patients with bone cancer . Single-
drug approach was only for a period of time,

however now the development of multi-drug and
conventional pharmaceutical should be approached
in the treatment strategy ©.

Food supplements are defined as products used to
support substances which are missing in the diets
of people such as minerals, vitamins, etc., &
Medicinal plants have been increasingly used as
traditional and complementary medicine products
from east to west. According to WHO, 21.000
plants are suitable for medication °. The widespread
use of these products also increases the value of the
market. It is known that foods have positive effects
on human health. Therefore, the use of food
supplements is increasing in societies. Urtica
contains different components such as lignans,
polysaccharides and, lectins. These components
decline prostate enlargement. It has anti-
inflammatory properties and prevents cancer cell
growth. Juniper is a powerful antioxidant with high
anti-inflammatory effect °. Studies have shown
that it has a healing effect for diseases such as
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respiratory diseases, cough, bronchitis and, asthma.
In addition, chemotherapeutic drugs have been
found to reduce the side effects % It has been
revealed that it has protective properties for the
liver and kidneys. Turmeric has an effect that
strengthens the immune system, reduces or
eliminates the risks in diseases such as diabetes and
heart diseases that seriously affect human life. It is
effective for liver diseases 1. It contributes to the
cleaning of toxins in the body. It speeds up the
blood circulation and maintains the body
temperature. It reduces the risk of getting
rheumatological conditions such as arthritis, it is an
effective antidepressant, it helps to lose weight. In
addition, studies show that it is effective on
colorectal cancer in rodents 2. Ginger has high
antioxidant properties. It has been revealed that it
has anti-inflammatory, anti-apoptotic,
antihyperglycemic properties. Studies have shown
that ginger given orally has an anti-thrombolytic
effect. In diabetes studies, it has been shown to
protect against lipid peroxidation. Also, in the
study performed on the transgenic mouse, it was
found that it suppresses Alzheimer disease, it has
significantly reduced symptoms in stomach ulcers
13-16_On the anticancer property of rosemary, it has
been revealed in the literature that it has healing
effects in many cell lines such as colon cancer,
breast cancer, prostate cancer, cervical
adenocarcinoma and ovarian cancer . The
effectiveness of Peganum harmala, which has been

Table 1. Herbal product contents
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tested in cells such as leukemia, breast cancer,
ovarian cancer and stomach cancer, has been
demonstrated by previous studies ¥, DVD
ARD®, IST GLIO®, ROMX®, IST ARD®,
REGULIN®, these food supplements with herbal
products are used in remember regeneration
therapy method (RTM) 2,

The aim of current study is to investigate the
anticancer effect of food supplements formed with
herbal products with anticancer properties on
osteosarcoma.

MATERIALS AND METHODS

Preparation of herbal extracts

Five different herbal product that is being sold in
the market in Turkey; DVD ARD®, IST GLIO®,
ROMX®, IST ARD®, REGULIN® were evaluated
in our study (Table 1). Dry extracts of plants were
obtained from Naturin Nutraceutical in Turkey. 1 g
of dry extract was dissolved in 5 ml of water in a
70 °C water bath for 90 minutes. The extracts were
then centrifuged at 2500 rpm for 20 minutes and
their supernatant removed. The solution was
diluted with DMEM (Dulbecco’s Modified Eagle's
Medium) culture medium at 1000, 2000, 3000,
4000, 5000, 6000 ug/ml using 0.22 mm filters for
sterilization of the solution. Preferred dose ranges
of this mixture are preferred over the dose ranges
in which these herbal mixtures are known to be
effective 222,

Herbal Products

Product Contents

REGULIN®

Curcuma longa extract (118 mg), Silybum marianum extract (118 mg), Rosmarinus officinalis extract (118 mg), Juniperus

communis extract (118 mg), Fumaria officinalis extract (59 mg), Cichorium intybus extract (59 mg)

Curcuma longa (67 mg), Curcuma longa seed (237 mg), Peganum harmala (133 mg), Silybum marianum (89 mg), Zingiber
IST-GLIO® officinale extract (74 mg), Nigella sativa seed (68 mg), Juniperus communis fruit (44 mg), Thymus sp (15 mg), Foeniculum vulgare
(4 mg), Pimpinella anisum (3 mg), Cassia acutifolia (3 mg), Eugenia caryophyllata (3 mg).

Curcuma longa extract (44 mg), Juniperus communis extract (158 mg), Zingiber officinale extract (127 mg), Peganum harmala
ROMX® extract (114 mg), Thymus sp. extract (95 mg), Nigella sativa extract (38 mg), Foeniculum vulgare extract (19 mg), Pimpinella
anisum extract (15 mg Cassia acutifolia extract (15 mg), Eugenia caryophyllata extract (15 mg).

IST-REM®

Curcuma longa extract (68 mg), Urtica sp. seed (272 mg), Silybum marianum seed (102 mg), Peganum harmala seed (102 mg),

Nigella sativa extract (68 mg), Zingiber officinale extract (68 mg).

DVD-ARD®

Curcuma longa extract (118 mg), Silybum marianum extract (118 mg), Rosmarinus officinalis extract (118 mg), Juniperus communis

extract (118 mg), Fumaria officinalis extract (59 mg), Cichorium intybus extract (59 mg).
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Cell culture

Experimental study was carried out at Diizce
University Experimental Animals Application and
Research Center. In the study, Saos-2 cell line was
obtained from Bolu Abant izzet Baysal University.
Cells were cultured in Dulbecco's Modified Eagle
Medium (DMEM, Sigma) with 10% Fetal Bovine
Serum (Sigma) and 1% penicillin + streptomycin
(Sigma) broth containing mixture, 37 °C in medium
containing 5% CO, and 95% humidity 25 cm?
incubated in flasks.

MTT cell viability test
3-(4,5-dimethyltriazole-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) is frequently
used as a method for determination of cell viability
26, Viable cells are easily able to be determined by
absorbance of color due to the mitochondria-
dependent reaction. MTT reduction property of the
cells and MTT assay results obtained in the color
density correlates with the number of viable cells.
10 mI MTT (5mg/ml) was added to each well. Cells
were incubated at 37 °C for 4 hours after treatment
with MTT. By removing the supernatant from each
well, 100 ml of DMSO was added to the wells and
the plate was kept in the incubator for 10 minutes
and absorbance was measured at 570 nm by using
microplate arrow (Cytation ™ Biotek, USA). Each
reading was calculated according to the absorbance
x 100/control absorbance formula of the cells. IC
50 values were calculated using the curve by
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plotting the percentage of extracted different
concentrations and cell viability.

Statistical analysis

Statistical analysis was performed using ANOVA
test by SPSS wversion 24 program and (P
value<0.05) was regarded as significant.
Experiments were performed in triplicate and
expressed as the means =+ standard deviation.
Experiments were performed in triplicate and
expressed as the means + standard deviation values
in each column showed significant differences
(P<0.05).

RESULTS

According to the results of graphic 1 the lowest ICsp
values that shows the most effective extracts
belonged to REGULIN® extract at the
concentration of 6000 pg/ml, within 48h which was
about I1Cso = 2.5 £ 0.001 mg/ml with 15% cell
viability of Saos-2 cells.

The effect of various concentrations of extracts on
proliferation of Saos-2 cells within 24 and 48 hours
was evaluated by MTT assay. According to the data
statistical analysis of Graphic 2, extracts showed a
dose-time dependent inhibition of cell viability
which means cytotoxic effect of extracts increased
with increasing concentrations of extracts also
bypassing exposure time of the cells to the extracts.
The most cytotoxic effect of extracts belonged
REGULIN®>IST ARD®>ROMX®>IST
GLIO®>DVD ARD® respectively.

14 | 12,1

1€ 50 mgfml
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Graphic 1. Mean IC50+SD (mg/ml) values of Saos-2 cell lines treated with different concentrations
of DVD ARD®, IST GLIO®, ROMX®, IST ARD®, REGULIN® extracts (1-6 mg/ml) for 24 and 48

h.
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Graphic 2. Cytotoxic effect of (a) REGULIN®, (b) IST GLIO®, (c) ROMX®, (d) IST ARD®, (e)
DVD ARD® (1000-6000 pg/ml) on cell viability of Saos-2 cancer cell line for 24 and 48 h. * In each
column indicates significant differences between concentration of 1000-6000 pg/ml (p<0.05).

DISCUSSION

Osteosarcoma is a rare but highly malignant bone
cancer that occurs in the skeletal system and
generally affects children, adolescents and young
adults ?’. Current treatments for osteosarcoma
include chemotherapy, surgical interventions, or
radiotherapy, but these treatments cannot provide
adequate survival %, In our study, the anticancer
effect on osteosarcoma cells was investigated by
using food supplements with different herbal
ingredients. 1C50 values were calculated on Saos-2
cells. Among the five products that we evaluated
their effectiveness, REGULIN® was the highest
mixture with the IC50 value of 2.5 mg/ml.

There are various plants are that known to have
anticancer effects in the content of each of the five
different mixtures we used in our study. The
anticancer properties of many of these plants have
been proven and there is no study comparing the
synergistic effects of herbal mixtures available in
the market today, but the bioactive compounds of
each plant are being investigated on various cancer
cells. Plants contain secondary metabolites such as
phenol and flavonoids with antioxidant properties,
which have strong potential to clear free radicals to
prevent diseases such as cancer ?’. There are

various extracts that known to have anticancer
effects in the content of each of the five different
mixtures we used in the study. Anticancer activity
of n-hexane turmeric extract from these extracts
has been frequently demonstrated. The effect of
turmeric on lung cancer was evaluated in the study
in which telomerase activity was evaluated and its
potential to be converted into drugs ?°. The
anticancer effect of turmeric (Curcuma longa L.)
aqueous extract on sarcoma and breast cancer has
been demonstrated *. Rosemary (Rosemarinus
officinalis L.) extract reveals the antitumor
potential of prevention, development and drug
response in various types of cancer, thereby
emphasizing in previous studies that clinical
studies should be initiated to confirm the possible
use fulness of this extract as a complementary
agent for certain cancer patients 3. The anticancer
effect of stinging nettle (Urtica dioica) has been
investigated in breast cancer cells and it has been
revealed that its use with cancer drug paclitaxel
may be potential for treatment 32, Positive results
were obtained in prostate cancer, in which the
apoptotic effects of nettle herb dichloromethane
extract were examined 3. Juniper (Juniperus
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phoenicea) activities in human lung, breast, liver
cells have been demonstrated 4. Although the
efficacy of more well-known extracts on breast
cancer, such as harmal (Peganum harmala L.),
ginger (Zingiber officinale), rosemary
(Rosamarinus officinalis L.), juniper (Juniperus
communis), has not been tested, its effectiveness on
osteosarcoma has not been investigated %37, The
anticancer activity of Caulis spatholobi ethyl
acetate extract, which is frequently used in Chinese
medicine with such antioxidant properties, has
been demonstrated on human osteosarcoma cell
Saos-2 22, The anticancer effect has been revealed
by targeting molecular mechanisms on
osteosarcoma cell *8. The compound of curcumin,
which is an indispensable part of traditional
medicine, in turmeric, has been known to have
cytotoxic effects in many studies in vitro and in
vivo. However, its instability and poor metabolic
features limit its clinical application. There are
studies investigating the effect of curcumin on
Saos-2 273%40 The anticancer effect of Tilia
dasystyla and Polygonatum orientale extracts on
Saos-2 has been demonstrated 2.

In addition to investigating the anticancer effect of
different herbal extracts on osteosarcoma, the
molecular mechanisms of the synergistic effect of
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co-administration are planned in our future studies.
These components are known to regulate
epigenetic mechanisms at the cellular level. So, as
mentioned in the literature, the RTM to traditional
and complementary medicine treatments with
herbal ingredients 2L,

CONCLUSION

In this study, results indicate that extracts of five
different herbal product including; DVD ARD®,
IST GLIO®, ROMX®, IST ARD®, REGULIN®
showed cytotoxic effect on Saos-2 cancer cell line
due to their mixture of medicinal plants, however
REGULIN® showed the most cytotoxic effect
among them and the reason of REGULIN®
effectiveness requires more detailed investigation
in subsequent studies. Cytotoxic effect of these
food products on other cancer cell lines and their
use in the pharmaceutical and health industries is
recommended in future studies.

Additional Information

A part of this study was presented as a poster at the
International 2. Traditional and Complementary
Medicine  Congress, 2019, 24-27  April,
Istanbul/Turkey.
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Abstract

Objective: Today, in the field of traditional and complementary medicine, there has been a serious interest in medicinal
plants and the treatment methods performed with the use of these plants. The use of natural resources in drug production
studies and the promotion of these uses led to the advantage of reaching the drug at a reasonable cost with a rational
method. However, these studies should be carried out with objective practices within the framework of scientific ethical
rules. Investigating the toxicity dimension in studies related to the subject is also very important for human health to use
these products. For this reason, the aim of the study is to determine the toxic symptoms of the My Guard® herbal mixture
syrup which is a product used in the remember regeneration therapy method.

Material-Method: In the experimental design, there were 4 groups (1 control and 3 application groups). To observe acute
and subacute toxicity, clinical observation, the biochemical, hematological and histopathological parameters of the
animals were evaluated at the end of the application times.

Results: According to the results obtained from the study, there were not found significant differences in biochemical,
hematological and histopathological evaluations between the control and the application groups.

Conclusion: In our study, the toxic effects of My Guard® product in the dose mentioned in acute and subacute periods
were not observed.

Keywords: Traditional and Complementary Medicine, Rat, Supplemental Food Products, Acute Toxicity, Subacute
Toxicity

INTRODUCTION

Traditional and medicinal use of plants dates back
to the beginning of human history. There is also
information that human beings have benefited from
plants for nutrition, shelter and healing in the
periods before Christ *2. The herbalists think and
advocate that the wusing plant has positive
therapeutic effect. This theory is supported by
purification of the active ingredients instead of
purifying the side effects by neutralizing each other
in the plant, instead of using the active substances
separately 3.

Our country is home to many plant species due to
its existing geographical and ecological features
and is considered as the homeland of more than 11
000 plant species. Although medicinal and
aromatic plants have an important place among this
variety, they are widely used in the pharmaceutical

industry and their consumption as a supplement is
important. These plants have a serious use in
cosmetic applications, pharmaceutical industry and
food industries. Phytotherapy, which means
therapy with plants, can be applied for therapeutic
and protective purposes in disease types of humans
and animals. Glycosides and aromatic oils
produced by extraction and liquid production from
plants have been accepted since ancient times for
therapeutic purposes. The type and amount of
synthetic compounds used in the health, cosmetics
and food industries are increasing every year,
threatening the environment and human health,
affecting the country's economy negatively 4. Some
types of synthetic drugs bioaccumulate in the
environment and cause serious environmental
damage 6. Many of these compounds are not
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biodegradable and can survive in aquatic
environments for a long time 8. Many of these
compounds are not biodegradable and can survive
in aquatic environments for a long time 9,
Regarding all this, in the field of traditional and
complementary medicine, there has been a serious
interest in medicinal plants and the treatment
methods used with these plants. The use of natural
resources in drug production studies and the
promotion of these uses led to the advantage of
reaching the drug at a reasonable cost with a
rational method. On the other hand, many
complementary and alternative medicine methods
are widely available, reasonable and regularly used
in many countries. And these therapies such as the
remember regeneration therapy method (RTM) are
protected by practical evidence of protection and
effectiveness . However, these studies should be
carried out with objective practices within the
framework of scientific ethical rules 2%
Investigating the toxicity dimension in studies
related to the subject is also very important for
human health to use these products.

Toxicity studies are carried out as acute and
subacute  toxicity tests.  Acute toxicity
measurement; is carried out in ‘finding the dose
range' studies that allow the detection of a safe and
possible toxic dose range **. The most commonly
used acute toxicity test is the lethality test. For the
acute toxicity test, the dose is determined based on
the literature, in vitro results, molecular structure
and 24 hours of observation is made to the
experimental animals after dosing. The observation
is continued for a week to check if there is late
toxicity. To determine the subacute toxicity, the
chemical is administered to the test animals every
day in one or more repeats. For this purpose, the
chemical is added to food or drinking water. As
experimental animals, preferably rodents (rats,
rabbits) may be non-rodent species as well. The test
period of some chemicals in humans and rodents is
between 1-3 weeks. Three different dose levels are
tested on two different animal species *. Therefore,
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xenobiotics are applied daily for 1 week to measure
subacute toxicity observations are made and data
are recorded. The dosage of xenobiotic to be given
is determined according to the dose determined in
acute toxicity. In both acute toxicity and subacute
toxicity experiments, the organs of the animals that
died during the experiment and the tissues of the
animals sacrificed at the end of the period are
performed for histopathological examination®4.

A detailed investigation of toxicity tests is
important in determining the possible effects of
herbal products that are widely used and believed
to be harmless because they are natural. Silybum
marianum, Rosmarinus officinalis, Zingiber
officinale, Fumaria officinalis, Cichorium intybus,
Urtica dioica, Achillea millefolium, Thymus
vulgaris, Equisetum  arvense, Taraxacum
officinale, Curcuma longa and Juniperus
communis plants are used in combination or
separately. The clinical effects and acute toxicity of
the products combined with the acute toxicity tests
on animals are determined.

Zingiber officinale is a plant that has anti-
inflammatory, antipyretic and hypoglycemic
potential in addition to its frequent use in digestive
disorders, rheumatism, diabetes and edema
disorders °. Thymus vulgaris has antimicrobial,
antitussive, expectorant, antispasmodic effects °.
The wuse of Juniperus communis species in
antidiarrheal, anti-inflammatory, astringent,
antiseptic and various abdominal disorders *'.
Lavandula is a family of Stoechas Lamiaceae and
is a type of lavender. It was used for the first time
in our country in the Ottoman state in the fight
against the cholera epidemic, to eliminate the
germs causing cholera and to prevent the infection
of wounds in the First World War 8,

The aim of the study is to determine the toxic
symptoms of the My Guard® herbal mixture syrup
which is a product used in the remember
regeneration therapy method (RTM), the degree of
effectiveness of certain organs such as brain,
kidney, liver or lethal dose (lethality) levels.
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MATERIALS AND METHODS

Prepration of food supplement

The syrup mixture with herbal material of this
study was obtained from Naturin (Natural Products
Pharmaceutical and Pharmaceutical Raw Materials
Industry Trade Limited Company). Plants included
in the plant mixture: Thymus vulgaris, Zingiber
officinale, Juniperus communis, Lavandula
stoechas and Mentha piperita. Negative control
group was treated with 1 ml saline. 0.06 ml of My
Guard® were given to rats by gavage for acute and
subacute groups. Doses for the groups to be given
food supplements were calculated by proportioning
the daily doses of the product delivered to our
laboratory according to the weights of the
experimental animal.

Experimental animals

The experimental animals used in the study were
also obtained from Diizce University Experimental
Animals Application and Research Center. The
experiment was approved by the “Diizce
University Animal Experiments Local Ethics
Committee 2020.3.3”. In the laboratory, Wistar
albino 8 week old, 250-300 g female rats were kept
at 20-25°C room temperature, 55 £ 5% humidity
and 12:12 light-dark cycle, with optimal food and
water intake free.

The rats were divided into four groups as the
control (n=8), the acute toxicity (n=8), the subacute
toxicity (7 days) (n=8), and the post-subacute (14
days) (n=8) group. For acute and subacute groups
(7 days), 0.06 ml of My Guard® was given to rats
by gavage. For subacute groups (14 days), it wasn’t
given to rats.

Acute and subacute toxicity study

Identifying the target organs affected in acute and
subacute toxicity was created preliminary data for
subchronic and chronic toxicity tests. Plants in
herbal blend syrup are Zingiber officinale, Thymus
vulgaris, Juniperus communis, Lavandula
stoechas, Piper nigrum and Mentha x piperita oil.

Animal experiments were carried out using the ISO
10993 toxicity protocol with minor modifications
based on recording the weight of the animals prior
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to application °. Animals were sacrificed under
ketamine / xylazine anesthesia at the end of the 24-
hour clinical observation after product delivery to
the acute toxicity experimental group. Blood was
drawn from the heart for biochemistry and
hemogram parameters. In addition, heart, liver,
lung, Kidney and spleen organs were fixed and
examined histopathologically.

The animals in the sub-acute toxicity experimental
group continued to be applied with product gavage
for one week (7 days). Clinical observations were
made during the experiment period. On the 8th day,
blood was taken from the heart to measure its
biochemical parameters, sacrificed and tissues
fixed in formaldehyde for histopathological
examination. Necessary tests were performed for
biochemical, hematological and histopathological
measurements.

The animals in the group after sub-acute toxicity
were continued to be applied with gavage for a
week (7 days). Later on, animals were kept under
observation for a week (7 days) to see if the effects
continued without any product. Clinical
observations were made during the experiment
period. On the 14th day, blood was taken from the
heart for biochemical and hematological
parameters, sacrificed and tissues fixed in
formaldehyde for histopathological examination.
Necessary tests were performed for biochemical,
hematological and histopathological
measurements.

Clinical observation parameters

Observations were performed to provide acute
toxicity data at O minutes, 30 minutes, 60
minutes, 2 hours, 4 hours, 8 hours and 24 hours
intervals after oral administration of gavage at a
time, in proportion to the dose of the mixture
given to the test animals. After 1 day, blood was
drawn from the acute toxicity test group. Each
animal in each experimental group was routinely
observed during the experiment in accordance
with the criteria of toxicity clinical behavioral
symptoms given in Table 1.
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Table 1. Observation and evaluation criteria
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Clinical Observation Observations

Systemic Observation

Respiratory eupne, tachypnea

Dyspnea (abdominal breathing), apnea,

Central nervous system (CNS), circulatory
cardiac, respiration

Motor activities

positions, tremor

Descending/increasing, Indeterminate

MSS, samatomotor, sensory, autonomous,
muscular-nervous systems

The convulsion

Clonic, tonic, tonic-clonic symptoms

CNS, respiration, muscular-nervous, automic

Reflexes ] Initial reflex

MSS, Sensory, automic, muscular-nerve

Oculer observation

Lacrimation, miosis, mydriasis

Autonomic nervous system, irritation

Cardiovascular
observation

Bradycardia, tachycardia, arrhythmia,
vasodilation, vasoconstriction

MSS, autonomous SS, cardiac, circulatory
system

Salivation Quantity

Autonomous SS

The pliorection ‘ Coarse feathers

Autonomous SS

Analgesia Decreased analgesia

CNS, sensory

Muscle tone ‘ Hypotonia, hypertonia

Autonomous SS

Gastrointestinal Diiresis

MSS, autonomous SS, kidney, motolite

Skin ‘ Edema, rash

Tissue injury, irritation

Biochemical and hematological parameters
Blood samples were collected intracardiacly

without coagulation. About 2 ml of the blood
samples were taken to the edited tube for
hematology analysis and the other part to
biochemistry tubes. The serums were carefully
collected by centrifugation (1.500 g, 10 minutes,
4°C) and stored at -20°C until analysis.
Biochemistry parameters of Gamma-glutamyl
transpeptidase, Total cholesterol, Inorganic
phosphorus, Aspartate aminotransferase, Calcium,
Albumin, Urea nitrogen, Triglyceride, Total
Protein, Creatinine, Alkaline phosphatase,
Bilirubin, Alanine aminotransferase was evaluated
with Mindray BS-120 device. Hematocrit, red
blood cell, hemoglobin, white blood cell, and
platelet hemogram parameters were analyzed with
the Mindray BC5000Vet device. Biochemical and
hematological analyzes were studied in Duzce
University Experimental Animals Application and
Research Center.

Histopathological evaluation

While taking the samples of the animals in their
groups, they were taken in one piece without
damaging the organ (liver, heart, kidney, spleen)
and kept in a 10% formaldehyde solution. Then the
organs removed from solution and were embedded

in paraffin blocks. Blocks were numbered for
macroscopic examination. 5 micrometers thick
block sections were taken in the microtome.
Tissues from the alcohol series were stained with
Hematoxylin-eosin dye. The preparations were
then examined under a Olympus® BX53F
microscope.

Statistical evaluation

The biochemical parameters obtained in our study
were analyzed using the one-way ANOVA test
using the IBM SPSS Statistics 23 program. The
groups that were found statistically significant
were determined by post hoc Dunnett’s T3 test. P
<0.05 was accepted as the statistical significance
level.

RESULTS

Clinical observation parameters

Animals in each experimental group were
evaluated routinely during the experiment period
by observing breathing, motor activities,
convulsions, reflexes, ocular signs, salivation,
piloerection, analgesia, muscle tone,
gastrointestinal and skin.

The animals in the product group given My Guard®
food supplement were found to be similar to the
control group compared to the parameters given in
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Table 1. There was no statistically significant groups in terms of biochemical parameters. When
difference in clinical observation by making the data of biochemical parameters belonging to the
observations between groups. acute toxicity and control groups were compared,
Biochemical and hematological parameters no statistical significance was found. No statistical
As seen in Graphic 1, no statistical difference was significance was found between the subacute
found between the control and administration toxicity group and the control group.
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My-Guard Control Biochemistry

My-Guard Acute Toxicity Biochemistry
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Biochemistry Values

My-Guard Subacute Toxicity
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Graphic 1. A: Control group biochemistry analyze B: Acute group biochemistry analyze C: Subacute group biochemistry
analyze. (The values in the graph are given as mean + SD.)

As seen in Graphic 2, there was no difference on days 0 and 1 of the control group, difference was
between the control and application groups in terms observed. There was no difference between the
of hemogram parameters. When comparing the subacute toxicity group and the control group at the
acute toxicity group and 5 different hemogram data values of 0, 1, 7 and 14 days.
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Graphic 2. A: Control group hemogram analyze B: Acute group hemogram analyze C: Subacute group hemogram
analyze (The values in the graph are given as mean = SD.)
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Histopathological evaluation

For histopathological examination, the
histopathology of organs taken by appropriate
methods from each animal in each experimental
group was generally evaluated.

When the results of lung histopathology of animals
in the product group with My Guard® food
supplement and animals in the control group were
evaluated in terms of interstitial and
bronchointerstitial  pneumonia,  degeneration,
hyperemia and necrosis, there was no difference
between the groups.

When the results of cardiac histopathology results
of animals in the product group given My Guard®
food supplement and animals in the control group
were evaluated in terms of degeneration,
hyperemia, bleeding and necrosis, there was no
difference between the groups.

When the liver histopathology results of the
animals in the product group given the My Guard®
food supplement and the animals in the control
group were evaluated in terms of degeneration,
hyperemia, bleeding and necrosis, there was no
difference between the groups.

When the kidney histopathology results of animals
in the product group given My Guard® food
supplement and animals in the control group were
evaluated in terms of pigmentation, degeneration,
hyperemia, bleeding and necrosis, there was no
difference between the groups.

When the spleen histopathology results of animals
in the product group given My Guard® food
supplement and animals in the control group were
evaluated in terms of pigmentation, degeneration,
hyperemia bleeding and necrosis, there was no
difference between the groups.
Histopathologically, no difference was observed
when the animals in the My Guard® food
supplement group were compared with those in the
control group.

DISCUSSION

Some of the side effects of the Juniperus communis
plant include: overdoses irritate the kidneys® and
may pose a risk to pregnant women?. Akdogan et
al. (2012) in a study on juniper plant, rats were
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applied of various doses of JCL in the treatment of
hypercholesterolemia  and  analyzed  their
biochemical parameters and histopathological
effects on kidney tissue. 35 adult male Wistar
albino rats weighing 200-250 g were used. Rats are
divided into 5 groups of 7. The control group was
fed with a normal pellet feed, the cholesterol (Chol)
group was fed with a 2% cholesterol-containing
pellet feed, and 50 Juniperus communis Lynn
(JCL), 100 JCL and 200 JCL groups were 50, 100,
200 in addition to 2% cholesterol feed respectively.
It was fed with mg/kg JCL oil. JCL was dissolved
in 0.5% Sodium Carboxy Methyl Cellulose
(SCMC) and applied with a gavage needle. The
experiment ended 30 days later and blood and
kidney tissue samples were taken. Complete blood
tests and biochemical measurements were made
and Kidney tissues were analyzed
histopathologically. 200 mg/kg JCL administration
caused a significant increase in BUN and Crea
levels. Chol application significantly increased the
TC level, but t administration of JCL in
combination with chol prevented this increase. The
application of chol led to a significant increase in
Ox-LDL levels. However, the administration of
200 mg/kg of JCL with the arm did not result in a
significant increase. At the end of the study, JCL
oil was found to have an anti-hypercholesterolemic
effect. Anemic effect and no significant change
was observed in all groups, whereas a significant
focal damage was observed in the tubular cast
structure %,

In a toxicity study by Weidner and Sigwart (2000),
the teratogenicity of EV.EXT 33, a patented
Zingiber officinale extract, was investigated in
Wistar SPF rats according to the GLP Guidelines.
EV.EXT 33 was administered to three groups of 22
pregnant female rats from the 6th to 15th gestation
days at concentrations of 100 to 333 and 1000 mg /
kg by oral gavage. For comparison, a fourth group
of vehicles bought sesame oil. During the
treatment, body weight, food and water intake were
recorded. Rats were sacrificed on the 21st day of
pregnancy and examined for standard reproductive
performance parameters. Fetuses were examined
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for signs of teratogenic and toxic effects. EV.EXT
33 was well tolerated. No side effects related to
death or treatment were observed. Weight gain and
food consumption were similar in all groups during
pregnancy. Reproductive performance was not
affected by treatment with EV.EXT 33.
Examination of fetuses for external, visceral and
skeletal changes did not show the embryotoxic or
teratogenic effects of EV.EXT 33. According to
these results, EV.EXT 33 did not cause maternal or
developmental toxicity at daily doses up to 1000
mg / kg body weight when administered to
pregnant rats during organogenesis 2.

Basch et al. (2009), in order to prevent toxicity in
thyme, it was suggested not to exceed oral doses of
10 grams of dried leaves with 0.03% phenol
(calculated as thymol) per day. Oregano oil is
considered very toxic. Toxicity symptoms include
nausea and may include tachypnea and
hypotension based on animal studies 2. LD50 of
thyme essential oil is 2.84 g/ kg body weight in rats
25, Oral doses of concentrated thyme extract (0.5-3
g/ kg body weight) (4.3-26 g/kg thyme equivalent)
reduced locomotor activity and respiratory activity
in mice. After 3 months, oral administration of 0.9
g of dried grass as an extract in 95% ethanol led to
an increase in liver and testicle weight in mice;
30% of male animals and 10% of female and
control animals died.

Yassin et al. (2016) demonstrated the
phytochemical  screening,  anti-inflammatory
activities of the extracts from the air part (branches,
flowers and leaves) of Lavandula stoechas L, anti-
inflammatory activities, and sub-acute toxicity of
hydro-ethanolic and polyphenols (flavonoids,
tannins and mucilage) extracts. Evaluations were
made using the Rat Claw Edema method from
Carrageenan. Sub-acute toxicity of hydro-ethanolic
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Abstract

For thousands of years, human beings have used various healing waters, plants, and muds from nature for health and
beauty purposes. Nature and return to natural which we observe too often in the world today, has also increased the use
of natural products. The use of certain muds for medical purposes is called peloidotherapy.

These subterranean and marine originated materials, which we named as mud, formed by various organic and inorganic
substances in geological layers for thousands of years. Today, they are used for health and cosmetic purposes following
the characteristics of organic and inorganic substances in their content, which vary according to their geography.

Studies show that; in the cures performed with the addition of peloidotherapy, the number of inflamed joints and the
number of painful joints and pain severity decreased significantly (p <0.001), joint function and quality of life significantly
increased (p <0.05), and symptoms of rash and itching (p <0.05) decreased as.

As a new approach today; the use of muds obtained by combining medicinal plants widely used in the world for medical
and cosmetic purposes is called phyto-peloid treatment. Considering the widespread and various medical mud resources
and medicinal plant resources of our country, it is possible to be in the leading position in this regard.

The purpose of our research is to make difference about this value existing in our country, to make determinations and
offer solutions on the existing applications and deficiencies in the mud existence and usage areas of our country, by taking

into consideration the studies and applications made in the world.
Keywords: Mud, Medicinal Plants, Health, Cosmetics, Antimicrobial

INTRODUCTION

Mud has been used for thousands of years for both
treatment and beauty. The beneficial properties of
the mud, which is formed by the decay of biological
substances, minerals, plant and animal residues for
thousands of years, depends on humic substances.
These substances such as temperature, content,
mechanical which have different effects, are
naturally used in the form of mud (peloid)
applications. It is a miracle of nature that cleans and
repairs the skin, supports the body with the
minerals it contains, brings vitality and health, and
reduces stress®. For this purpose, local and foreign
literature and websites have been examined and the
data about the usage areas of humic substances in
thermal  tourism  have  been  evaluated.
Peloids are a mixture of inorganic and organic
substances for thousands of years as a result of
biological and geological effects. There are

different applications in the form of whole body,
local application or packages for both treatment
and cosmetic purposes®. The effects of mud
treatment are similar to those of treatments with
thermo-mineral waters. Depending on the content
and physical-chemical differences, muds are used
in treatment with their thermal, mechanical and
chemical effects. They react in the form of a
compliance  therapy by stimulating the
hypothalamohypophyseal axis®.

Anatolian lands are the cradle of civilization. When
Anatolian history is analyzed, the use of thermo-
mineral water, which started in Roman baths in its
best-known form, has become widespread in
Seljuks and Ottomans and became known
worldwide. These waters and muds have been used
for health and beauty in these lands for thousands
of years*.
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DEFINITION OF PELOID

Peloides are defined as “organic and/or inorganic
substances originating from subterranean and sea
caused by natural geological and/or biological
events”. It contains organic materials such as
bacteria, algae, diatomas, protozoa, gastropods, as
well as healing minerals such as sulfur, iodine, salt,
and healing mixtures of inorganic minerals such as
clay, quartz, calcite; it is rich in minerals such as
magnesium, sodium, calcium, and potassium,
which are important in the structure and normal
function of our body®. Also, cyanobacteria, green
algae, and diatoms are gradually colonized and this
ensures that peloids have a microbiota. This
microbiota generally consists of thermophilic
microorganisms®’.

Peloids are diversified as follows:

» Peat: High water binding capacity, acid pH
peloids. These muds are containing various natural
dyes, humic acids and estrogen-like molecules that
can be absorbed from the skin.

 Turbas: They are small-grained sediments that
settle in still waters. Mineral marshes are formed in
environments where thermo-mineral  waters
originate.

* Marine and Delta Slime: These are inorganic
sediments that settle in sea and river deltas.

* Soils: Outside the water communities, they are
powdered sediments formed by the crumbling,
breaking down and decomposition of rocks or
organic matter®,

The mechanism of action of peloids:

As a thermal feature, there is heat conduction from
pellets to particles, molecules to molecules in the
form of condensation in the peloid, and convection
in water immersion. Peloids mixed with a
predetermined amount of thermo-mineralized
water or tap water before to use for appropriate
density and temperature. Peloid has a high heat
holding capacity, therefore it retains heat for a long
time. The skin and peloid temperature are
equalized by the heat provided by the peloid layer
during direct skin contact. Peloid stores heat for a
long time and releases it slowly to the area it is
applied to. Heat penetrates deep into the body and
gradually begins to decrease. For treatment, they
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are applied to certain body areas in the form of full
baths, local wraps, and packs?®.

Peloids are available in different particle sizes in
nature that can be made into small particles when
necessary. Peloids have high heat capacities, slow
transmissions, and can be applied for a longer time
at higher temperatures compared to mineral waters.
Full, half-peloid baths are applied at 39-40 ° C for
15-20 minutes. In cases where full bath application
cannot be performed, the application can be done
in the form of sitting and limb baths at a
temperature up to 50 ° C. Generally, it is done in
total of 15-18 applications in a cure every day or 2-
3 days intervals. As a special cure, vaginal and
rectal applications are performed at 45-52 ° C in the
form of 20 cycles, once a day for 15-20 minutes?.
After the application period is over, the patient
takes a warm shower and cleans the mud on his
body. It is appropriate to rest up to 1 hour
depending on the patient's condition. This cure
application is applied in locomotor system
diseases, rheumatic diseases, trauma or post-
operative care and rehabilitation, skin diseases,
gynecological diseases, and some digestive and
urogenital diseases as a result of the examination,
depending on the diagnosis and decision of the
related physician. Due to its anti-inflammatory
effect, it is preferred for infections with different
localization of the genital area. Local and general
hyperthermia, which occurs with increased blood
supply and circulation, helps resorption of the
infection. Due to its effect on increasing blood
circulation, it stimulates follicles in ovarian failure,
increases hormonal activities and regulates its
cycle.

Peat, which is also characterized as swamp mud,
contains a high rate of estrogen, especially humic
acid at acid pH, with high water binding capacity.
Another known effect is the stimulating effect on
the hypothalamic, pituitary-adrenal system. It is
recommended for primary and secondary
hypoplasias of the uterus, hypo-hypermenorrhea,
amenorrhea, monophasic cycle, corpus luteum
insufficiency, and treatment. It is known that
especially in the treatment of infertility,
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satisfactory results are obtained with local or
package applications®.

The mechanism of action of peloids is not limited
only to their thermal effects. There is a microbiota
that constitutes its content and this microbiota may
have antimicrobial, anti-inflammatory properties
for pathogenic species’. In this way, it can also be
used as a therapeutic agent for lesioned skin.
Although the microbiota possessed by peloids is
thought to be enriched by active compounds with
various metabolic products, the development of
microorganisms on peloids has not been studied in
detail. Studies for peloids generally focus on their
chemical composition and the biological
mechanism of their effects™.

Peloidotherapy is still used in hospitals affiliated to
the Ministry of Health. On the website of Konya
Training and Research Hospital, section of
peloidotherapy indicates that natural mud has pain
relieving, antioxidant, cell regenerating and skin
tightening effects. Peloidotherapy is actively
applied in 4 hospitals of the Ministry of Health,
especially in the locomotor system and skin
diseases!?.

THE USE OF MUD IN THE FIELD OF
HEALTH AND COSMETICS

There are dozens of published studies on the use of
mud in the treatment of various diseases in the field
of evidence-based medicine worldwide.

In a study conducted by Barassi et al., there are 63
patients with neuromuscular disorders, they
showed that kinesiotherapy and mud treatment,
which was applied 5 days a week for 2 weeks, was
effective in relieving patients' quality of life and
physical disability?2.

In a study by Angioni et al., 66 patients with
chronic low back pain due to osteoarthritis were
discussed. Local mud treatment and thermo-
mineralized water bath were applied to these
patients for 2 weeks, and only drug treatment was
given to the control group. In the patient group who
underwent mud therapy, at the beginning of the
study, 2nd week and 12th week blood tests were
done and the protein levels in the blood were
determined.
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Accordingly after mud treatment (> 2,5 fold),
inhibin beta A subunit (INHBA), activin A receptor
type 2B (ACVR2B), angiopoietin-1 (ANGPT1),
beta-2-microglobulin (B2M), growth
differentiation factor 10 (GDF10), C-X-C motif
chemokine ligand 5 (CXCL5), fibroblast growth
factor 2 (FGF2), fibroblast growth factor 12
(FGF12), oxidized low density lipoprotein receptor
1 (OLR1), matrix metallopeptidase 13 (MMP13)
significantly increased. On the other hand (<0.65
fold), Apolipoprotein C-111 (Apoc3), interleukin 23
alpha subunit p19 (IL23A) and syndecan-1 (SDC1)
proteins were also found to have a significant
decrease. There was a significant clinical
improvement in pain score, quality of life, and joint
limitation,

In a randomized controlled single-blind study by
Varzaityte et al., stage Ill. changes in joint
functions after balneotherapy and mud treatment of
patients with knee osteoarthritis were investigated.
Thermo-mineralized water bath and local mud
were applied 10 times for 1 month, and a significant
improvement in joint functions, joint pain, and joint
stiffness was detected after 1 month®s,

Min KJ et al. investigated the effect of short term
thermo-mineralized water and mud treatment on
patients with chronic hip pain. As a result, short
term application of thermo-mineralized water and
mud is significantly beneficial in patients with
chronic hip pain. It is an important study in terms
of understanding that patients who have short term
breaks and who think that long term benefits can be
provided in spa treatments are short in their
treatments?®.

In a double-blind randomized controlled study by
Kiraly et al., 60 patients with knee osteoarthritis
were divided into 2 groups. Both groups received
10 times mud treatment from 2 different regions for
2 weeks. In the determination made at the end of
the study and after 12 weeks, there was a significant
(p <0.05) improvement in pain, joint function, and
quality of life in both groups?’.

In the study conducted by Cozzi et al. in Italy, the
effects of mud treatment in seronegative
spondylarthritis were investigated. In enteropathic
spondylarthritis, it has been found that there is a

IITCMR 2020;1(1): 33-41 35



Volume:1 Issue:1
Year: 2020

significant improvement in bowel symptoms
without worsening. It is also shown that ankylosing
spondylitis is clinically improved with long term
especially cutaneous lesions, joint function,
psoriatic arthritist®.

The use of mud, which is used extensively in
locomotor system diseases, is also common for the
treatment, care and cosmetic purposes of skin
diseases. It has numerous benefits for the skin.
Some of these are to remove acne and remove
blackheads. It also has the feature of removing skin
blemishes that occur during pregnancy or from the
sun. It softens and revitalizes the skin since it
prevents blood collection. It cleans the dead skin
and makes the skin smooth by exfoliation. It has
been proven to benefit diseases such as psoriasis
and eczema. It has the anti-aging effect that
combats wrinkles with its antioxidant feature. It
makes detox by absorbing the toxins and harmful
substances from the body and removing them from
the body. It is effective against cellulite, relaxes the
body, relieves fatigue, and inflammation?. It has
been stated that mud application is also actively
used in the treatment of seborrheic dermatitis in the
article of Borda et al®.

The physical and chemical response of the skin was
investigated in the short-term application of Hamed
and his friends with Dead Sea mud on normal
people’s skin. The moisture of the skin,
transepidermal water loss, erythema, and melanin
levels and ph values of the skin were checked at
30th and 60th minutes after mud application.
Accordingly, it has been observed that mud
application increases the moistening of the skin and
does not harm barrier resistance, ph and melanin-
erythema levels?.

The efficacy of mud therapy in psoriatic arthritis
patients treated with TNF inhibitors (Tumor
necrosis factor) has been investigated by Cozzi et
al. There are 36 patients treated with TNF
inhibitors for the last 6 months were divided into 2
randomized groups of 18. In the first group, in
addition to drug treatment, 12 mud packs and 12
thermo-mineralized water treatments were applied,
and the other 18 patients continued to receive drug
treatment only. In patients, parameters such as
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sensitive and swollen joints, VAS (Visual Analog
Scale) scrub, SF (Short Form)-36 scrub and blood
CRP were monitored for 45 days. As a result,
significant improvements were detected in PASI (p
<0.005), DAS28 (p <0.05), and HAQ (p <0.001)
parameters between Day 1 and Day 45 in the mud
treatment group. These data demonstrate a marked
improvement in joint and skin inflammation and
clinical findings in patients treated with mud and
thermo-mineral water?t,
Clinical studies conducted by Riyaz et al. reveal the
benefits of using mud in psoriasis, atopic
dermatitis, vitiligo and many other types of
dermatitis?.

Constantino et al. conducted a study on 30 patients
with psoriasis disease. 19 Male and 11 female
patients were randomly divided

into 2 groups. Group 1 received mud and thermo-
mineralized bath treatment for 12 days, and group
2 received medication only. As a result, it was
found that rash and itching symptoms were
significantly decreased in the same ratio (p <0.05)
in both groups. In this case, the researchers
concluded that mud and bath treatment in psoriasis
disease has the same value as drug treatment?,
Carabelli et al. performed thermal mud applications
on normal, dry and seborrheic skin and evaluated
the results after 14 days of treatment. Accordingly,
it was found that cutaneous ph and sebum level
improved in seborrheic skins applied with thermal
mud?,

THERAPEUTIC AND COSMETIC USE OF
CERTAIN PLANTS

Plants in other words herbs have been used in
medicine for thousands of years. Physicians have
used many different plants in the treatment of
diseases since ancient times. The first accepted
medical botanist Dioscorides (AD 40-90)
represented more than a hundred medicinal plants
in his well-known book De Materia Medica. He
also explained the use of these plants and
approximately six hundred herbal drugs. We
provide some of our important drugs from plants.
For instance, one of the most common antipyretic
drugs aspirin is a semi-synthetic drug made from
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willow bark. Several examples like these have lead
to medical practice today to treatment diseases and
improve health.

Osteoarthritis is one of the most prevalent chronic
joint inflammatory disease in the world. It is
mainly affecting significant joint replacements
such as the hips, knees, and hands®® progressing
chronic pain, disability, and occasionally swelling
in the joints. Research indicates that patients with
osteoarthritis prefer complementary alternative
medications to conventional drug medications?.
Various plants have been used for a long time with
traditional ~ knowledge for treatments of
inflammatory arthritic conditions. In a study
reviewed by Dragos et al. shows that topical usage
of certain plants such as Arnica montana,
Boswellia spp., Symphytum officinalis, and
Zingiber officinalis improving the life quality and
reducing the pain?’.

Besides joint diseases, herbs are commonly used
for skin problems like acne, alopecia, bacterial and
fungal infections of skin, chronic venous
insufficiency, dermatitis, herpes simplex, herpes
zoster, hyperhidrosis, pruritus, psoriasis, wounds
and burns?®, They are also applied for skin care
purposes apart from diseases. These herbal
remedies are applied topically in different forms,
for instance, dried extracts, creams, ointment,
solutions and wet-wrap dressings®®. Herbal
products consist of various compounds with
different properties in comparison to isolated
compounds. Some of these compounds of herbal
medicine can act primarily as antimicrobials, others
can serve as antioxidants, some may have anti-
inflamatory functions and and the rest of them can
still maintain healing properties®.

According to the data from the Ministry of
Economy, Turkey; most of the multinational
companies operating in the cosmetics industry
engage in the production and marketing activities
in Turkey. Many foreign investors in the sector
produce through license agreements and joint
ventures. Depending on economic developments in
Turkey, cosmetics and personal care products
market has grown an average of 10% each year. It
is estimated that the share of natural cosmetics and
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personal care products in the market is around 5%.
This situation is in parallel with the world market.
Only 10% of products marketed in Turkey are
products originating in Turkey.

Hair care products have the biggest share among
the sector products. Shampoos constitute about
59% of hair care products. Shaving products,
depilators, bath and shower products, especially
hand soaps, lip and eye make-up materials,
deodorants and antiperspirant products, perfumes,
colognes and baby care products are the main
products.

In our country, natural soaps, shampoos, other hair
care products and hair dyes, skin care products,
body care products and other natural cosmetics
have started to be produced in the sector in recent
years. Especially natural soap and shampoo
production is carried out by many small scale
companies across the country. The world-famous
laurel and olive oil soaps are produced in large
quantities in Turkey.
Some of the companies producing cosmetics also
develop products with natural additives. In the
cosmetic  products category, approximately
170,000 products, 46,000 of which are local, are
distributed in the local market. The number of
companies in the sector registered in the electronic
notification system of the Ministry of Health is
3,250 and 14,000 people are employed in these
companies. In addition to large firms in the market,
many small and medium sized firms that produce
natural, organic and natural additive products also
operate®,

Republic of Turkey Ministry of National Education
Ministry of Education Beauty and Hair Care
Services Basic Cosmetics 815sbg003 Megep
training;

Cosmetics are as old as human history. Since the
ages, humans have treated their diseases with
plants, water or mud, discovered the benefits of
spring waters, burned incense to repel evil spirits,
sometimes painted their faces and bodies with earth
dyes to impress their gods, sometimes frighten their
enemies. As well as men are painted to impress
their enemies, women are also painted to decorate.
The best example of this in history is the Egyptian
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gueen Cleopatra. Cleopatra applied not only make-
up but also exfoliation applications with Nile sand,
entered the beauty baths with milk and applied
masks with various herbal mixes, rubbed her body
with essences and perfumed after the mud bath.
Clay in the form of clay has been used by humans
for medicine for thousands of years as it has all the
richness of the earth. Today, as it was in the past, it
is continued to use the active substances by
entering directly into mud baths, and it is continued
to be used by taking the valuable substances of the
mud or by adding them to oily skin care products
and body thinning care products®,

POSSIBLE USE OF HERBAL MUD AS AN
ANTIMICROBIAL/ANTIVIRAL AGENT
Although the microbiota contained by the mud
gives it some microbiological active properties, it
has not been studied enough. On the other hand,
many medicinal plants have antibacterial,
antifungal and antiviral actions. Mentha piperita,
Thymus vulgaris, Hydrastis Canadensis, Berberis
vulgaris, Urtica dioica, Curcuma longa, Zingiber
officinale are among the commonly used medicinal
plants as infusion or tincture®. This kind of plants
are especially used in the treatment of infectious
diseases today. Because in recent years,
antimicrobial agent resistance has increased
considerably, and besides, causes such as treatment
costs, negative side effects of antibiotics/drugs
have required low-toxic, easily accessible
supportive or therapeutic natural
products.Glycyrrhiza glabra, Cistus creticus, and
Sambucus nigra plants stand out due to their
antiviral properties. It is sold commercially in
forms such as syrup and pastille®*34,

Medicinal plants can show their antimicrobial
effects not only systemically but also locally in
topical applications. Various extracts or creams
from Panax ginseng, Calendula officinalis, Arnica
montana, Aloe vera, Vitis vinifera seed, Angelica
sinensis, Ananas comosus, Symphytum officinale,
Glycyrrhiza glabra, Hypericum perforatum,
Momordica charantia plants are used topically.
Studies have shown that these medicinal plants
have anti-inflammatory, antimicrobial, itch relief,
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and soothing effects, and proliferative properties on
epidermis cells. Accordingly, they have topical use
in wound treatment. In some studies, it has been
determined that extracts obtained from Panax
ginseng, Calendula officinalis, Arnica montana
plants have anti-inflammatory and antimicrobial
properties and have a wound-healing effect in vitro
and in vivo testings®-3,

Aloe vera has been shown to improve eczema
lesions on animal and human studies and to reduce
Staphlyococcus aureus colonization, and IgE
levels® 240 Theodaris (2017) found in his double-
blind randomized controlled study that medicinal
plant containing cream significantly reduced
psoriasis and eczema lesions*. Cream made from
Rheum palmatum root extract (Chinese rhubarb),
Scutellaria baicalensis root extract (Chinese
skullcap), Cnidium monnieri  fruit extract
(Monnier's snow parsley), Glycyrrhiza glabra
(licorice) has been shown to reduce atopic
dermatitis lesions in open-labelled self-controlled
clinical research®. It has been shown in vitro that
olive oil and propolis have antiviral activity on
Herpes viruses that cause shingles and herpes®. Lip
cream made from propolis extract has been shown
to provide significant results for herpes treatment
in a double-blind randomized controlled trial**.
Considering all of these, the use of Traditional and
Complementary Medicine applications in dermal
treatments is gradually increasing* 6. There are
many creams and oil essences on the market used
in the treatment of dermatological problems such
as psoriasis, eczema, wounds, herpes, and skin
inflammation*24740- 48 Studies are showing that
peloids are effective in such diseases?* 2 24, The
connection between the positive effect of peloids in
other dermatological pathologies with the
microbiota in it has not been evaluated much’. The
microbiota contained by peloids is quite likely to
be effective on pathogenic species. Therefore, it is
thought that the phyto-pelodies that will occur
when mixed with medicinal plants will have a
higher antimicrobial effect. On the other hand, it is
also possible that the antimicrobial effect of plants
will affect the peloid flora and disrupt its natural
structure. There is a related data deficiency in the
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literature. Accordingly, it is thought that the
production of phyto-peloids and their effects are
extremely important. But these studies mostly
remain at the preclinical level. While in order to
have sufficient evidence, it should be supported by
clinical research.

CONCLUSION

It is a fact that when an evaluation is made in the
light of scientific data, official explanations and
practices and market researches, mud has been
used in the health and cosmetics industry for many
years with pure, processed or additives.

When we look at around 1300 thermo-mineral
water sources, hundreds of small lakes and deltas
and thousands of years of Anatolian geography that
we know exist in our country, we see that the
number of muds licensed by the Ministry of Health
is still around 10 and there is no inventory of our
country. In the scientific community, the number
of articles related to mud does not exceed several.

In an environment where the world's demand for
natural treatments and natural care products has
increased so much, we must recognize our presence
in mud and combine mud with natural medicinal
plants to create innovations in the field of health
and cosmetics. Also, turning this into an investment
and earning will undoubtedly be possible by doing
more researches in this field. Integrating mud into
spa tourism and making mud an indispensable
product of every region and every facility requires
creating unique products and treatment-care
packages with medicinal plants, recognizing mud
and medicinal plants and using them correctly. In
this regard, determining the potential of our

REFERENCES

International Journal of Traditional and Complementary
Medicine Research

Publisher SO2CE %%

Duzce University

793, 5%

)
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We hope that this study will increase awareness of
the subject and will enable scientists to conduct
more scientific research and produce scientific
publications on mud sources and natural plants in
their region. The fact that our official institutions
and organizations also focus on mud and natural
plants while carrying out their duties, to produce
joint projects with scientific communities and to
support scientific projects, will result in the use of
these important values of our country more
rationally for the benefit of humanity.
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