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Background: Mud therapy is a simple and effective treatment of several human 
disorders. The term “fango,” which originated in Italy, means a special kind of mud and 
its application is named as fangotherapy. A topper with fango molecule structure of 
natural mineral in its textile fibers was tested in study with cultivated organ-specific 
cells for its beneficial health effects on the lines of fango.

Materials and Methods:  In the present study, current cell biological test methods 
were used to investigate whether the PHYSIO NIGHT DELUXE topper with fango 
molecule structure is able 

i.	 to compensate an excess of endogenously generated radicals and 

ii.	 to stimulate cell regeneration. 

Human promyelocytes (cell line HL-60) were differentiated to functional neutrophils 
in the presence of pieces of the topper material and superoxide anion generation was 
measured in the course of an induced oxidative burst. Connective tissue fibroblasts 
(cell line L-929) were used to examine cell regeneration by closing a cell-free space due 
to migration and proliferation in the presence of the topper material. Untreated cell 
cultures of both cell lines from the same basic cultures served as corresponding controls.

Results: Exposure of HL-60 cells to the topper for six days during their 
differentiation process to functional neutrophils resulted in a marked and statistically 
significant reduction of endogenously generated superoxide anion radicals by the cells. 
Regeneration of connective tissue fibroblasts showed a significant stimulation of the 
colonization of the cell-free space due to the exposure to the topper when compared to 
the untreated control.

Conclusion: Both effects can work synergistically and might have a beneficial 
effect on inflammatory reactions or cell regenerative processes after excessive stress or 
physical burden or even overload. Thus, the PHYSIO NIGHT DELUXE topper with fango 
molecule structure might be able to maintain and improve individual health and well-
being.

Introduction
Basically, mud therapy is a simple and effective treatment of 

several disorders of neurological, rheumatologically, cardiovascular, 
gynecological and inflammatory origin [1,2]. The term “fango,” 
which originated in Italy, means a special kind of mud deposited 
from the thermal springs of sulfur bearing sulfuro or sulfated  

 
water [3] and its application is named as fangotherapy. In general, 
fango holds heat and is useful as a thermal application for chronic 
health conditions [4]. It also stimulates circulation and lymph flow, 
supports detoxification and helps the body to relax. Some types of 
fango have anti-inflammatory and pain relieving properties that 
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make them useful for soft tissue injury [5]. The topper with fango 
molecule structure as tested in this study was primarily designed 
that the textile fibers of the topper correspond to the molecular 
structure of natural mineral mud and can, therefore, reflect infrared 
waves from the body. Thus, the topper might possess the beneficial 
health effects of fango. According to the manufacturer, many users 
report amazing improvements in vitality, health and well-being.In 
the present study, current cell biological test methods were used to 
investigate whether the topper might be able to inactivate an excess 
of endogenously generated radicals and thus prevent oxidative 
stress. Local oxidative stress in the tissue plays an important role 
in inflammatory reactions [6-9], in the course of wound healing 
[10,11] or after physical exercise or even overload [12-14]. 
Therefore, it was also examined whether the topper has a direct 
beneficial effect on the cell regeneration/wound healing process.

Material and Methods
Topper with Fango Molecule Structure

The company Physio Night GmbH from D-85134 Stammham, 
Germany, states that the textile fibers of the PHYSIO NIGHT DELUXE 
topper with fango molecule structure correspond to the molecular 
structure of natural mineral mud and can therefore reflect infrared 
waves from the body. In addition, the topper is complemented 
all around with a mix of stone pine and new wool. According to 
the company, a renowned textile manufacturer from Italy has 
succeeded with the help of nanotechnology in integrating the 
molecular structure responsible for the beneficial effects of fango 
into the cotton textile of the topper.

Basic Cell Culture

Human promyelocytes (cell line HL-60; ACC-3; ECACC 
98070106; Leibniz-Institute; DSMZ German Collection for 
Microorganisms and Cell Cultures, Braunschweig, Germany) were 
cultivated for at least 10 passages upon receipt from the cell culture 
collection and were taken for the experiments over a period of 
several weeks to ensure independent experiments. Cells were 
routinely cultivated in RPMI 1640 medium supplemented with 10 
% growth supplement and 0.5 % gentamycin. The non-adherent 
cells were routinely cultivated as suspended mass cultures in 
special culture flasks with a ventilated lid (25 cm2 growth area; TPP, 
Switzerland) and were routinely subculture twice a week with fresh 
culture medium. Cultures were incubated at 37 °C in an atmosphere 
of 5 % CO2 and 95 % air at almost 100 % humidity. By addition 
of 1.5 % dimethyl sulfoxide to the culture medium, cells were 
differentiated over a period of 6 days into functional neutrophils, 
which are capable of generating superoxide anion radicals in the 
course of an oxidative or respiratory burst after addition of phorbol-
12-myristate-13-acetate (Sigma-Aldrich, Deisenhofen, Germany) 

[15-19]. Connective tissue fibroblasts (cell line L-929; ACC-2; 
Leibniz Institute DSMZ - German Collection of Microorganisms 
and Cell Cultures, Braunschweig, Germany) were cultivated for at 
least 20 passages upon receipt from the cell culture collection and 
were taken for the experiments over a period of several weeks to 
ensure independent experiments. Cells were routinely grown in 
RPMI 1640 with 10 % growth supplement and 0.5 % gentamycin 
and incubated in an incubator at 37 °C in a humidified atmosphere 
of 5 % CO2 and 95 % air. All cell culture reagents were purchased 
from Pan-Biotech, Aiden Bach, Germany.

Anti-Inflammatory Effect (Functional Neutrophils)

For the entire duration of the differentiation process, cells 
were grown in culture flasks, which were placed on pieces of the 
topper (about 5 × 5 cm in size) and were shielded in several layers 
of aluminum foil to avoid any unwanted interactions between the 
exposed cells and the unexposed control cultures... Untreated control 
cells from the same basic culture were cultivated under identical 
conditions, but without the topper, and also shielded with multi-
layers of aluminum foil. Finally, the cells of each experimental series 
were prepared by two centrifugation steps (6 min at 190 × g) and 
repeated washings in phosphate buffered saline with calcium and 
magnesium. Aliquots of the suspended cells in phosphate buffered 
saline with calcium and magnesium containing 10 mm glucose 
were taken for the tests and induced to undergo an oxidative burst 
by the addition of phorbol-12-myristate-13-acetate to the reaction 
mixture. The reactive superoxide anion radicals in the reaction 
mixture caused the cleavage of the tetrazolium dye WST-1 (Roche 
Diagnostics, Mannheim, Germany), which was also present in the 
reaction mixture. The amount of superoxide anion radicals present 
in the reaction mixture was directly related to the cleavage and 
color change of the dye. The color change was recorded at various 
selected time points up to 40 min as a differential measurement 
∆OD = 450 – 690 nm by an Elisa reader (Biotech Elks 808 with 
software Gen 5 version 3.00) and calculated with Microsoft Excel 
2016. Three independent experiments (n = 3) with duplicate wells 
for each experiment were conducted.

Cell Regeneration/Wound Healing (Connective Tissue 
Fibroblasts)

Cells were seeded at a density of 100,000 cells/ml into the four 
cell culture compartments of silicone Culture-Insert 4 Well (ibidi, 
Gräfelfing, Germany).  The four compartments are separated by a 
500 μm thick silicone wall. Due to their especially designed surface, 
the inserts stick firmly to the cell culture dish and completely 
prevent any cell attachment and growth under their silicone walls. 
When the silicone frame is removed, a cell-free space (artificial 
wound) with sharp edges is left. The cell-free space is then closed 
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by cell migration and proliferation. 48 h after seeding, the cells have 
become confluent and the silicone frames were removed. After 
placing the pieces of the topper (about 5 × 5 cm in size) below the 
cell cultures and shielding them in several layers of aluminum foil, 
the cells were allowed to migrate and proliferate into the cell-free 
space for 21 hours. Untreated control cells from the same basic 
culture were treated and cultivated at identical conditions, but 
without the topper, and also shielded with multi-layer aluminum 
foil. Finally, cells were fixed with methanol and stained with a 
Giemsa’s azur eosin methylene blue solution (Merck, Darmstadt, 
Germany), and air-dried. The width of the remaining wound 
space was measured at a minimum of six different areas. Three 
independent experiments were conducted.

Statistical Analysis

Statistical analysis was done by using the non-parametric, two-
tailed Wilcoxon-Mann-Whitney test.

Results

Anti-Inflammatory Effect

Exposure of HL-60 cells to the topper for six days during 
the differentiation process resulted in a reduced generation of 
endogenous radicals after stimulation (Figure 1). The radical 
generation in the exposed cell cultures was reduced by 22.6 ± 
12.2% (mean value ± standard deviation, n = 3). This reduction was 
statistically significant (p ≤ 0.05).

Cell Regeneration/Wound Healing

The microscopic examination of the fixed and stained samples 
of cell regeneration showed at first sight a clear stimulation of the 
colonization of the cell-free space by exposure to the topper when 
compared to the untreated control (Fig. 2). The quantification 
documented a statistically significant improvement by the topper 
by 23.9 ± 8.8 % (mean value ± standard deviation; Fig. 1) in 
comparison to the untreated control (p ≤ 0.05).

Figure 1: Effect of the PHYSIO NIGHT DELUXE topper with fango molecule structure on the generation of superoxide anion 
radicals of functional neutrophils and the regeneration of connective tissue cells. Corresponding controls are set as “100 %. 
Note that radical generation is decreased, and cell regeneration is increased. Data represent mean values ± standard deviation 
of 3 independent experiments. *p ≤ 0.05 vs. control; non-parametric, two-tailed Wilcoxon-Mann-Whitney test.
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Figure 2: Representative micrographs of fixed and stained cell cultures demonstrating regeneration and wound closure within 
21 hours for the untreated control (A) in comparison to the culture which was treated with the PHYSIO NIGHT DELUXE topper 
(B). Note the significantly reduced cell-free space after treatment in (B). Olympus IX-50 inverted microscope equipped with 
an Olympus Planachromate 10x and an Olympus E-10 digital camera with 4-megapixel resolution at bright field illumination.

Discussion
Cell cultures are frequently used for a better understanding 

of the mechanisms that underlie cell activity in vivo. This includes 
differentiation, migration, proliferation, and metabolism. For over 
a century, two-dimensional cell cultures as used in this present 
study, have been used as in vitro models and are well accepted in 
preclinical research. However, one might argue that cell cultures 
do not represent the human body with its complex metabolic 
pathways and facets, but it should be considered that cell cultures 
can shed light on selected aspects of living matter and are a useful 
tool to reduce or even avoid animal experiments. Neutrophils are 
the most abundant type of granulocytes which make up about 60 
% of all white blood cells in humans and are normally found in the 
bloodstream. They form an essential part of the innate immune 
system [20] and, therefore, play a key role in the front-line defense 
against invading microbial pathogens. However, neutrophils 
are also one of the first responders of inflammation and migrate 
from the blood into the inflamed tissue and generate highly 
reactive superoxide anion radicals in the course of an oxidative or 
respiratory burst [21]. The test results of this study indicate that the 
topper can have a direct effect on inflammatory processes in vivo. 
The generation of unwanted reactive oxygen radicals is reduced, so 
that a local oxidative stress in the tissue is also reduced. This can 
have a positive effect on the healing process of the inflamed tissue 
after occurrence of local oxidative stress. Synergistically to the first 
finding is the beneficial effect of the topper on cell regeneration. 
In this present test system, especially the granulation phase is 
simulated which is characterized by migration and proliferation 
of the cells in order to close the cell-free space (= wounded area) 

in vivo. However, a complicated wound healing process is also 
related to local oxidative stress [22-24] which is also reduced by 
the topper. Taken together, both effects can work synergistically 
and have a beneficial effect on inflammatory reactions or cell 
regenerative processes after excessive stress or physical burden or 
even overload. Thus, the PHYSIO NIGHT DELUXE topper might be 
able to maintain and improve individual health and well-being.
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