Journal of Genetics and Cell Biology
JGCB, 4(3): 292-298
www.scitcentral.com

) z
£y Sca Tech

ISSN: 2639-3360

Original Research Article: Open Access

Safety and Efficacy of Autologous Adipose Derived Mesenchymal Stem Cells
(ADMSCS) Transplantation

. . *
Rajni Vyas', Anant Marathe’ and Bhaskar Vyas'
“"Total Potential Cells (P) Ltd, Parimal, Majumdar Wada, Pratap Road, Raopura, Vadodara, Gujarat, India
’Pranav Pathalogy Lab, Parimal, Majumdar Wada, Pratap Road, Raopura, Vadodara, Gujarat, India.

Received September 26, 2020; Revised December 05, 2020; Accepted March 08, 2021

ABSTRACT
Methods: We have lipoaspirated adipose tissue from lower abdomen of 52 patients and isolated ADMSCs using density
gradient centrifugation. The characterization of ADMSCs was done using positive and negative i.e., immunohistochemical
markers. 52 patients with nonhematopoietic degenerative conditions including 26 with osteoarthritis. They were treated with
ADMSCs. The route of administration was Intrathecal/IV injections/intraspinal for degenerative neurological conditions
dosage 2-4 million cells/kg body weight. For osteoarthritis knee, the route of administration was intraarticular.

Results: The hematological and biochemical parameters showed no major deviation from the normal. Clinically, no acute
adverse effects or Graft Versus Host Disease were observed with the dose used. For neurological conditions, there was a
variable improvement from 20% to 95%. In osteoarthritis knee, the efficacy was 90%.

Conclusion: This study supports clinical safety and potential therapeutic medical use of ADMSCs. It did not require
immuno-suppression drugs.

Keywords: Degenerative conditions, Graft-Versus Host Disease (GVHD), Human ADMSCs, Regenerative Medicine, Stem
cell Therapy

INTRODUCTION human studies have documented that ADMSCs is
. . . therapeutic tool for wide range of degenerative disorders,
Stem cell therapy is novel alternative approach in . . . . . . ;
; . metabolic disorders like diabetes [9], liver cirrhosisx, Xi

therapeutics because they possess self-renewal capacity. . . .. .
. defect in cartilagexii, neuronal damagexiii, retinal

They translate to all three germinal layers [1]. They are not . . .

Vi ive but A tecti 11 [2.3] angiogenesis and many more. The present deals with the
only immune-naive but are immune-protective as well [2,3]. safety and  efficacy with autologous ADMSCs

Mesenchymal stem cells are obtainable from bone marrow,
umbilical cord and adipose tissue. They have the same
properties. Adipose tissue has an abundant population of
MSCs, up to 30%. Additionally, large volumes can be
obtained. Subcutaneous adipose tissues are easily available
and readily accessible [4]. We therefore focused on
ADMSC. They have multilineage potential, i.e. they
differentiate into chondrocyte, adipocyte, osteocyte,
myocyte, hepatic cells and neuron-like cells and exhibit self-
renewability [5,6] MSCs have ability to replace various

transplantation for potential use in clinical trials. ADMSCs
with Platelet Rich Plasma (PRP) are injected intraarticular
for treating Osteoarthritis and Rheumatoid Arthritis. Intra-
muscular or intravenous for diabetes neuropathy, liver
cirrhosis, muscular dystrophy and intrathecal for spinal cord
injury, cerebral palsy and supranuclear palsy.
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damaged tissues including cartilage, bone, tendon,
vasculature, liver, kidney and nerves.[7] They are able to
migrate/hone to the area of inflammation and injury [8] The
autologous adipose derived mesenchymal stem cells
(ADMSCs) are immunonaive and no risk of GVHD (Graft-
Versus- Host-Disease.). The autologous ADMSCs eliminate
the risk of transfusion infection and guarantee the cell
quality and potency. There are many animal and recent
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MATERIALS & METHODS

The procurement of adipose tissue and the clinical trial was
approved by the Institutional Ethics Committee and
Institutional Committee for Stem Cell Research and
Therapy, Total Potential Cells (P).

Vyas R, Marathe A & Vyas B

A written consent from patients was obtained after
discussion. The details of the patients related to study are
described in Table 1. Patients belong to 4 different
categories. Viz. namely neurological, osteoarthritis knee and
immunological conditions such as rheumatoid arthritis and
non-healing ulcers and miscellaneous.

Table 1. Details of the patients related to study.

Patient
Total No. Total No.
Neurological of treated Osteoarthritis of Treated
patients patients
Progressive .
Osteoarthritis
Supranuclear 2 25
Knee
Palsy
Avascular
Spinal Cord
4 necrosis of 1
Injury
head of femur
Optic nerve )
injury
Peripheral )
neuritis
8" Nerve 12
palsy session)
Brain Stroke 3

Inclusion criteria

Patients with age between 10-80 years of either sex was
enrolled in the study. Patients with medical examination and
evidence for degenerative disease were included for the
study. The subjects with metabolic disorders such as
hypothyroid were controlled before the initialization of
study.

Exclusion criteria

Patients with history of severe allergic reactions, history of
malignancies, active infections, sero negative for HIV, HBV,
HCV and syphilis, active cardiac, pulmonary, renal, hepatic
or gastrointestinal disease; coagulopathy or any other
contraindication for lumbar puncture; severe psychiatric
disorder were excluded from the study.

MESENCHYMAL STEM CELL PREPARATION
Surgical protocol

Adipose tissue was aspirated by a trained plastic surgeon
with specially designed cannulae (Figure 1) under local

Total
Total No.
Immunological  No. of
Miscellaneous  of treated
Conditions Treated
patients
patients
Non healing ; Muscular )
Ulcer Dystrophy
Rheumatoid . Liver "
Arthritis Cirrhosis

anesthesia and sedation. Lipoaspirate was collected from
lower abdominal subcutaneous fat in the operating room in a
sterile container. The samples were transferred to a clean
room for cell isolation under strict aseptic conditions.

Figure 1. Cannuale for lipoasapiration.
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Stem cell isolation

The isolation of Mesenchymal Stem Cells was performed
with density gradient centrifugation technique. Isolation was
performed according to institutional protocol (patent
pending). ADMSCs from lipoaspirate were isolated after
digestion with 0.2 % collagenase (Gibco Life Technologies,
U.S.A, catalogue no: 17100-17) in CO, Incubator (Thermo
Scientific, Forma Series II, Germany) at 370°C with gentle
shaking. Cells obtained were made into a pellet at 1500 g in
centrifuge (Remi Biotech, Mumbai, India). Cells were
further washed twice with PBS and finally with Isolyte M
(ClariasOstuka, Ahmedabad, India), and dispensed in 2-3 cc
of Isolyte M.

Culture and expansion of ADMSC

Following 2 passages, MSCs were obtained upto 92-95%
purity.

Deployment of stromal vascular fraction

SVF that is obtained with the above protocol as the first step

was utilized for treating osteoarthritis knee as well as
rheumatoid conditions.
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Characterization of ADMSCs

To standardize the protocol for isolation of ADMSCs were
subjected to characterization for CD 29, CD 44, CD 90, CD
105 (Figure 2 positive markers) and CD 34, CD 45, HLA-
DR (Figure 3 negative markers). Briefly, cells were fixed
with freshly prepared 4% Paraformaldehyde (PFA) for 10
minutes at room temperature and permeabilized with 0.1%
Triton X-100 for 3-5 min on ice. Primary antibodies were
incubated overnight at 4°C, washed with PBS and then
incubated with the secondary antibodies (Donkey anti-rabbit
Alexa Flour 488; Jacksons Immunoresearch, United States)
at room temperature for 1 h. Slides were washed in PBS and
mounted with Vectashield (Vector-Laboratories, CA, United
States). DAPI (4,6- diamidoino-2-phenylindole) (Invitrogen,
United States) was used to visualize nuclei. The sources of
primary and secondary antibodies along with their dilutions
are provided in Table 2. Finally, cells were examined, and
images were captured using fluorescent microscope.
Morphologically, the isolated cells were phenotype of a
typical MSCs. Characterization with positive markers CD
29, CD 44, CD 90, CD 105 in Figure 2 and negative
markers CD 34, CD 45, and HLA-DR in Figure 3 was
successfully done and verified under fluorescent microscope.

Figure 3. ADMSCs immunostained negative for CD34, CD45 and HLA-DR.
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Table 2. List of antibodies and their dilutions.

Primary Antibody Dilution Source

Abcam, USA 1:100 Abcam, USA
Anti-CD-44 1:100 Abcam, USA
Anti-CD-90 1:100 Abcam, USA

Anti-CD-105 1:100 Abcam, USA
Anti-CD-34 Outsourced to pathologist Outsourced
Anti-CD-45 Same as above Outsourced

Anti HLA-DR Same as above Outsourced

ADMSCs administration The following Table 3 suggests the amount of aspirate

Isolated 2-4 million ADMSCs cells/kg of body weight and
were then suspended in 2 ml of Isolyte M (ClariasOstuka,
Ahmedabad, India). ADMSCs were injected in combination
with 3-5 cc of autologous Platelets Rich Plasma (PRP). PRP
was obtained by the standard protocol by Graham, 2002. 4
ml PRP was added to the isolated cell suspension. The cells
were given to patients by various modes of administration.
The SVF cells were freshly injected in each knee joint
intraarticularly. The MSCs were administered intramuscular,
intravenous and intrathecal. Depending on the age and the
body weight of the patient, hydrocortisone, antibiotics, and
antihistamines were given prior to ADMSCs administration.
The follow up was done on the patients for clinical and
biochemical parameters after the treatment.

RESULTS

collected from patients suffering from different degenerative
conditions.

Adverse events

There were no adverse clinical reactions observed; except
mild fever for few hours, headache lasting for 1-2 days, rigor
lasted for few minutes, skin rashes, giddiness, restlessness.

Their clinical investigations did not suggest any sign of
infection and sensitizations. No anaphylaxis occurred.
Though used as a precaution once before the administration
of ADMSCs cells, anti-allergic drug, antibiotics and
corticosteroids were given. Later broad-spectrum antibiotics
were continued for 5 days. Only analgesics and anti-pyretic
were used in those patients who had fever or headache. No
GVHD or serious adverse effects were observed. Table 4
shows the incidence of adverse events in patients after
administration of ADMSCs.

SciTech Central Inc.
J Genet Cell Biol (JGCB)

293



J Genet Cell Biol, 4(3): 292-298

Vyas R, Marathe A & Vyas B

Table 3. Total no. of ADMSCs obtained through lipoaspiration.

Amount of No. of ADMSCs
Diagnosis
aspirate (cc) Cells/ ml
Progressive 6
150 38.7x 10
Supranuclear Palsy
Spinal Cord Injury 150 28.2x 10°
Blindness in L eye,
Glaucoma & Optic 6
150 9.9 x 10
nerve atrophy. R eye
Corneal opacity
Muscular Dystrophy 180 23 x 10°
Peripheral Neuritis 170 28 x 10
Osteoarthritis 500-700 220 - 300 x 10°
8th nerve palsy 90 22 x 10°
Rheumatoid Arthritis 400 132 x 10°
Cerebral, Cerebellar
Atrophy &
Osteoarthritis of one
joint, Muscular 500 200 x 10°
Weakness, Obesity /
Depression, Brain
stroke
Avascular necrosis of
head of femur right 300 150 x 10°
Side
RA+Ulcer p
300 131x 10
breakdown
Liver Cirrhosis 620 240 x 10°

Hematological and biochemical parameters remained within
normal range. The different parameters such as hemoglobin,
total count, platelets count, RBS, WBC, serum creatinine
etc. were in standard range. This suggests that no immune
response occurred. The values fall in the normal range
before and after the treatment and are represented as average
range. There were no anaphylactic or allergic manifestations
in patients.

DISCUSSION

During last century, molecular substances as a new drug
discovery reached its zenith. The impetus was provided by
Second World War. Sulphonamides were discovered to be

soon followed by the discovery of penicillin by Alexander
Fleming. It is due to these drugs that gram positive cocci
giving rise to venereal disease such as gonorrhea and
syphilis are almost prevented and certainly curable as of
now.

However, the cost of a new drug discovery has risen steeply.
According to Pfizer, in 2012, a new drug to be certified by
FDA was to cost ~$120 million. Within 4 years, the cost has
escalated to $2.8 Billion [14]. Therefore, the quest is on to
find cheaper modalities for discovering a new drug. Hope is
provided through the biologicals and mainly focus is on
Mesenchymal Stem Cells. Multinational pharmaceutical
giants invest huge amounts for a molecular drug. If a
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cheaper substitute were to appear, the conflict of interest is
obvious. A small group of researchers cannot vie with
MNCs. The latter somehow manage to influence and gain
control over the regulatory bodies as well. Researchers in
this onerous scenario are stretched to utilize their resources
to the last drop.

Table 4. Details of patients with adverse events.

Type of adverse = No. of patients Percentage of
events affected occurrence
Headache 4/52 6.79%
Rigor 1/52 2.04%
Limb Pain 1/52 2.04%
Skin Rashes 1/52 2.04%
Vomiting 1/52 2.04%
Fever 9/52 1525 %
Giddiness 1/52 2.04%
Restlessness 1/52 2.04%

Our data pool therefore is small. Yet, it provides a platform
to future researchers to extend their clinical trial to any of
the modules discussed herewith.

ADMSCs have many advantages over other sources:
availability, no immuno-suppressive drugs, no GVHD and
no viral contamination [15,16].

The present study has established the safety and variable
efficacy of autologous ADMSCs for regenerative
applications. The various routes employed have proven safe.
No immune suppressive drugs were given to patients post
treatment. This validates that ADMSCs are immune-naiveii.
No aggressive intervention was required that establishes that
SVF and ADMSC:s are entirely safe.

We have established that ADMSCs have potential for
trigerminal translation [1]. Therefore, we selected a wide
spectrum of neurological conditions [17] as well as
osteoarthritis that included age related disorder as well as
rheumatoid arthritis that is immunological [18] in origin.
The therapy is efficient to treat wide types of injury without
sign of any chronic adverse event. The numbers of various
disorders treated is small; yet its limited efficacy justifies as
a proof of concept to undertake larger studies with highest
safe dose.

The limitations to the present study are; no control, the
effectiveness of doses at different concentrations was not
assessed, the optimal rehabilitation protocol requires to be
further investigated, and the sample range for each
degenerative condition is very low.

Overall, the results of the present study are encouraging and
reinforce the therapeutic interest of ADMSCs for further

Vyas R, Marathe A & Vyas B

clinical trials as a treatment

degenerative conditions.
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