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ABSTRACT

Medical tourism is speedily turning into a global and lucrative industry.
Development of medical tourism marketbyusing novel cell therapy procedures
in Iran, is a profitable way that would lead to prevention of the work force
migration from Iran. We aimed at examining effect of autologous fibroblast
injection in an Iraqi patient who suffered from chronic wounds. A 24-year-
old male from Iraq with different kinds of dermal deformities in his face,
received third passage of autologous cultured fibroblast via three injections
after 4-5 weeks. Percentage of cell viability before each transplantation was
assessed. Before and after transplantation, the photographs were checked.
After transplantation, the patient satisfaction was investigated. Obtained
results showed that cell viability in the first transplantation was 97.8 +3.5 %
while in the second and third injections it was 92.8+12.2 % and 93.3£10.1 %,
respectively. After the first transplantation, patient satisfaction was 30%, after
the second transplantation it was 50% and at the end, it was 70%. No serious
adverse reactions were observed during the study. Autologous fibroblast
transplantation is a promising approach with long-lasting corrective ability
and negligible side reactions. It should be noted that our equipment and
laboratories at the same level as those available in developed countries. Iran
has a high potential for competing with other countries in attracting medical
tourists for regenerative medicine.
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INTRODUCTION

Medical tourism is defined as any type of travelling with the purpose of
preserving and improvement physical or psychological health. Health
tourism is a novel effective, and competitive industry, which includes
medical tourism 2, recovery tourism and preventive tourism low cost,
modern treatments which are not available in the home lands (e.g. stem
cell therapy), tourism and vacations, privacy and confidence, permissive
and unenforced laws of the destination country, are reasons that medical
tourists initiate worldwide journeys ** The unique combination of
having natural resources, strategic location in south west Asia, tourism
attractions, low cost and high quality of medical equipment, modern
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and advanced medical procedures especially in
the field of cell therapy, professional medical stafts
and capable medical professionals attracts patients
to Iran for purposes treatments *°. Besides, our
country has similar trends to other countries that
stand out in their region like the United States in
North America, Sweden in Europe and India in Asia
in terms of tourist medical therapy. These countries
developed modern clinics in cell therapy and applied
it against various diseases and cosmetic **

Stem cell therapies suggest beneficial solutions for
treatment of a wide range of diseases that cannot
be efficaciously treated by conventional therapies.
Stem cells therapeutic effects were investigated for
treatment of defective tissues (e.g. wounds) and it
was found that their beneficial effects are mediated
via two critical mechanisms, replacement with cell
dysfunction and releasing bioactive factors which
rehabilitate viability and function of scars and
extensive and deep burn wounds °. One of these
treatments is skin regeneration by using fibroblast
transplantation in wounds. This treatment is really
helpful for people who suffer from such conditions.
Increased number of fibroblasts in the vicinity of scar,
provided by fibroblast transplantation procedure,
accelerates and improves tissue regeneration'®'*
This study intends to identify and analyze the
determinants of medical tourism in cell therapy and
fibroblast transplantation in an Iraqi soldier, who
suffered from skin injury and deformities resulted
in war. To this end, first, the Iraqi patient agreed
and signed the provided written informed consent.
Next, location of scars and injuries was checked
and recorded by photography and findings were

Fibroblast P1 Fibroblast P2

Fibroblast P3

compared with those obtained after transplantation
of fibroblast cells *°.

Fibroblast cells contribute to skin regeneration
through multiple functions like inducing growth
and differentiation of keratinocyte, elaborating extra
cellular matrixes (ECM) molecules, participation
in basement membrane formation and stimulation
of angiogenesis that are important for normal skin
homeostasis, wound contraction and participating
in long-term protein repair processes that help to
sustain the corrective effect. These functions depend
on therelease of various cytokines and growth factors
by fibroblast cells '°. In this area, people with various
kinds of skin deformities such as different types of
skin disorders, refer to Helal Iran Pharmaceutical
and Medical Complex ) Tehran, Iran (Clinic ' ',

CASE PRESENTATION

A 24-year-old male from Iraq, was injured in a
recent war in 2015 and most parts of his face were
injured in the war by different sorts of weapons. The
patient had serious trauma in his body, especially
different kinds of dermal deformities and injuries in
the face (Figurel). He reported he was seeking for
improvement of facial rhytids or removed facial scars
and he was referred to the dermatology and facial
plastic surgery clinics in clinical and pharmaceutical
complex of Helal Iran. The patient had no history
of autoimmune disease, chronic skin disorders,
disseminated cancer, or organ transplantation
(which excluded a participant from the study). The
patient presented with prominent glabellar lines,
perioral rhytids, nasolabial folds, and depressed

Melanocyte

Vimentin Collagen Type 1

Negatlve Control Melan A

Figure 1: The fibroblasts showed a spindle-shaped morphology in culture. Immunostaining of cultured fibroblasts showed high-level
expression of Vimentin and Collagen Type I Melanocyte showed high level expression of Melan A. We assessed karyotypes of passage-3
fibroblasts And cultured melanocyte for genomic stability.
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facial scars. A study site was chosen, and its surface
was measured and recorded with respect to a nearby
facial anatomical landmark (e.g., lateral canthus or
oral commissure). Patient excluded thathad a history
of laser treatment, immune-suppressive therapy,
retinoid derivatives, botulinum toxin or temporary
fillers during the past 6 months; history of organ
transplantation or blood transfusion; any known
cancer; known chronic disease; genetic fibroblast or
collagen production disorder; permanent or semi-
permanent fillers; allergy to animal collagen or its
products; sensitivity to local anesthesia; hepatitis B,
hepatitis C or HIV.

Ethics considerations

Ethical approval to report this case was obtained
from The Institutional Review Board and Ethics
Committee of Helal Iran Pharmaceutical and Medical
Complex, Tehran, Iran (IR.SBMU.REC.1400.030).
This patient provided written informed consent at
Helal Iran Pharmaceutical and Medical Complex,
Tehran, Iran.

Determination of population doubling time (PDT) of

Human Melanocytes in Culture

We assessed the population doubling time (PDT) in
each protocol by seeding melanocytes and fibroblast
from passage tree, 10* cells per well in 12-well
culture plates. PDT was calculated according to the
following formula:

PDT=culture time (CT)/PDN

Where PDN=log N/N0x3.31, N = Cell count at the
end of the calculation period and NO = Cell count at
the culture initiation

Cell preparation and injection technique

Mixed cells containing fibroblast cells and
cultured melanocyte cells were isolated from
left retroauricular site and cultured in Helal Iran
Clean Room as previously described. briefly the
full thickness skin pieces were taken from left
retroauricular site was treated with 1.2 U/ml Dispase
II solution (Gibco, 17105- 041) for 15-18 hours
at 4 °C and then, 0.1% collagenase type I (Sigma,
C0130) for 4 hours at 37 °C in Hanks’ balanced salt
solution (HBSS, Gibco, 14185) to facilitate removal
dermis layer from skin specimen and releasing cells
from this layer. The isolated cells cultured and After
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4-5 weeks, passage-3 cultured cells of 95+17x10°
and 104£15x10° in wrinkle and acne scar groups,
respectively were collected and divided in three equal
parts of 65-152x10° cells as previously described.
The first fresh part of the cells was injected and each
ml of injection solution contained 5-15x10° cells.
Then, 0.1 ml of the injection solution was injected
by a dermatologist through a 30-gauge needle into
the superficial and middle dermis layers of each
centimeter of wrinkle sites or cm? of acne scar sites.
The other two parts of the cells were frozen for the
later injection as previously described.

Immunofluorescence staining

Cultured fibroblasts and cultured melanocyte
cells were fixed using 4% freshly buffered
paraformaldehyde, then rinsed with PBS and
incubated with 10% goat serum, the cells incubated
with primary antibody mouse anti-vimentin diluted
1:100 (Millipore; MAB1687) and anti-collagen type
1 diluted in 1:50 (Abcam; ab90395) in PBS. The
cells were rinsed with PBS and bound antibodies
were detected using fluorescein isothiocyanate
(FITC), conjugated mouse IgM (Sigma; F9259), and
conjugated anti-mouse IgG (Sigma; F9006) for 60
minutes at room temperature. Nuclei were counter-
stained with 5 ug/ml 4,6-diamidino-2-phenylindole
(DAPI). Finally, the cells were observed and analyzed
by confocal laser scanning fluorescence microscopy
(Nikon, Tokyo, Japan).

Karyotyping

When cells reached a confluence of 70%, Colcemid®
(10 pg/ml) was added to each flask at a final
dilution of 25 pl/ml and then incubated at 37 °C
for 45 minutes. Changes in cell morphology were
monitored using an inverted microscope until
the fibroblasts were detached. For the hypotonic
treatment, 13 ml of 0.056% KCI with distilled water,
was carefully added, and incubated at 37 °C for 11
minutes and then, slides were fixed with methanol:
aceticacid (3:1) solution. In order to obtain G-bands,
the slides were kept at 60 °C overnight. The staining
procedure was carried out using Giemsa (1:10).
Next, 15 metaphases were analyzed. Before printing
out each karyotype and counting each chromosome
by writing a number on each sister chromatid pair,
the slides were observed under a light microscope at
10x and 100x magnifications.
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RESULTS

After 4-5 weeks, fibroblasts and melanocytes
of third passage were collected. Cells showed a
spindle-shaped morphology in culture. Cell viability
in the first transplantation was 97.8+3.5 % while in
the second and third injections, was 92.8+12.2 %
and 93.3£10.1 %, respectively. Immunostaining of
cultured fibroblasts showed high-level expression
of vimentin and collagen type 1 and cultured
melanocytes showed expression of melan A (Figure
1). We assessed karyotypes of fibroblasts and
melanocytes in third passages for genomic stability.
Our observation showed normal 45XY karyotypes
in this patient, with no evidence of abnormality
(Figure 2). Before and after transplantation, the
photographs were checked. It was found that after
the first transplantation, the patient satisfaction was
30%, after the second transplantation it was 50%,
and at the end, it was 70% (Figure 3).

The right side of the face

Before

Cultured Melanocyte and Fibroblast karyotype

DISCUSSION

We found that cost and quality had the greatest
impact on attracting the medical tourists around
the world. Marketing and public sector policy-
making had positive but relatively small effects on
attracting medical tourists to Iran. Private hospitals
have to maintain their equipment and technology at
similar or higher levels compared to those available
in developed countries.

This investigation indicates that Iran has potential
opportunities for competing in the medical tourism
market. Health tourism is increasingly growing
in the developing countries like Iran because of
globalization tendency and economic unenforced
regulation in health services. In our study, we used
one of the more advanced cell therapy procedures,
autologous fibroblast injection, for treatment of face
scars 1. Our results demonstrated improvement
of regeneration of dermal tissue was associated
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Figure 3: Photographs taken before and after the injection (Left and right sides). Pictures demonstrated improvement of regeneration of
dermal tissue and autologous fibroblast and melanocyte injections produce safe and efficient improvements of dermal defects.
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with higher number of fibroblasts and melanocytes
present in the vicinity of chronic wounds and
autologous cells injection produce safe and efficient
improvements of dermal defects **?*. In fact,
younger and freshly prepared fibroblasts compared
to older and cultured ones, have shorter replication
time, they are more responsive to growth factors and
possess faster migration. Undoubtedly satisfaction
of the present patient from our modern procedure
and unique qualities of health services, physicians
and laboratories in the Helal Iran Hospital, could
lead to attraction of more medical tourists to
Iran. Cellular therapy treatment is costly and if it
is provided at lower costs, it will attract medical
tourists. Finally, development of health tourism >
26 for modern procedures like cell therapy, can result
in retention of money and work forces in Iran and
attract medical tourists.

CONCLUSION

Medical tourism has captured the interest of the
social media on health tourism are being published
and produced with increasing frequency, according
to medical tourism is increasingly growing in the
developing countries. Undoubtedly satisfaction
of the patient from our modern procedure and
unique qualities of health services, physicians
and laboratories, could lead to attraction of more
medical tourists to Iran. The more important idea
is development of health tourism for modern
procedures like cell therapy, can result in retention
of money and work forces in Iran and attract medical
tourists.
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