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Not readily available
Expensive

Not autologous

Adult Stem Cells

Derived from bone, adipose, or blood

Requires physician expertise and quality
control

Mostly used for regenerative and cosmetic
PUrposes

Readily available

Less expensive

Autologous use is permitted in US



Derived from the embryo or blood
Forms all cell types in the body except the embryo or the placenta
Does not have a specialized frajectory of development

“Youthful cell” with great ability to differentiate into other cell types

Derived from cord blood, blood, bone marrow, fat and muscle
Forms only cell types from the mesoderm
Has a development trajectory towards a specific type of cell

“Teenage cell” already differentiated into it's target adult cell type

Totipotent embryonic stem cell

Pluripotent embryonic stem cells

Endoderm line Mesoderm line Ectoderm line
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Multipotent stem cells

Human embryonic stem cell
Induced pluripotent stem cells
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that stem ce
mesenchymal tissues

« Since then, the cell potency of mesenchymal stem cells
differentiation has been a cause of debate

« Are they fruly multipotent or unipotent?


https://embryo.asu.edu/pages/mesenchyme

Defined
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Carry over 480 growth factors and are attracted to farget fissues of inflammation
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« connective tissues, bones, cartilage, lymp G

Primarily isolated from fat or bone marrow through a time-insensitive, invasive process
« Human fat (adipose tissue) has about 10x more stem cells than bone marrow


https://embryo.asu.edu/pages/mesenchyme

How They Work

vww.explorestemcells.co.uk/multipotenistemcells.ntml



http://www.explorestemcells.co.uk/multipotentstemcells.html

How They Work

Observed benefits of MSC therapy may resu
molecular contents upon administration

« Therapeutic effects are short-lived

“Recent studies have suggested that less than 1% of systemically
administered MSCs persist for longer than a week following injection.”

* Limited in numbers — unlikely that frue MSCs circulate peripherally (~0.01% of
mononuclear bone marrow cells)


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3759519/

al Indications

« Allogenic bone marrow transplants (from the same specie
the same species) clinically used since the 1980s

« Autologous fat and bone marrow transplantations (from the same
individual back to same individual) can be used to support target tissues
that are not from the same cell type

* E.g., injecting fat MSCs into joints orthopedically to support the
growth of new cartilage

 These MSC’s do not develop into new cartilage cells — they provide
growth factors, reduction in inflammation, and immune modulation
that may support joint health

« They are already on a development frajectory and their effects on
unique target tissues are mostly paracrine (effecting nearby cells)




Clinical Indications

MSCs are generally best used for transplantation into similar tissues from which they derive
E.g.. MSCs from fat are best transplanted into areas in need of fat replacement
(breast augmentation, subcutaneous fat areas of the body - facial, lip, buttocks transplants)

Most effective clinical use of MSC:s:
Same tissue transplantation (bone marrow to bone marrow, fat to fat)
Joint conditions (if related to an autoimmune or systemic inflammation)
Autoimmune disorders and systemic inflammatory conditions (see table on next slide)



Animal studies of diseases shown to respond to administration of mesenchymal stem cells

Disease

Animal model(s)

Method of administration

Evidence of MSC efficacy

Acute renal failure

Rodent
Cisplatin

Ischemia/reperfusion

Intravenous infusion

Decreased serum creatinine
Decreased apoptosis

Increased epithelial proliferation
Suppression of proinflammatory

cytokine gene expression

Myvocardial infarction

Rodent

LAD ligation

Pig

Temporary LAD occlusion

Intravenous infusion

Intramvocardial transplantation

Reduction in scar formation
Improvement in cardiac function
Differentiation of MSCs into

functioning myocardinm

Type I diabetes mellitus

Rodent
NOD mice

Streptozotocin

Intravenous infusion

Partial restoration of glucose
management

Reduction in anti-insulin T cells

Prevention of FOXP3 ™ cell apoptosis

Graft-versus-host disease

Rodent
HLA-mismatched bone

marrow transplantation

Intravenous infusion
Intravenous coinfusion with bone

marrow transplant

Increased survival




Dangers and Side Effects

but have limited regenerative benefits

Are generally designed to affect one germ layer and tissues derived
from that mesodermal layer - and under most conditions are unipotent
(have the capacity to differentiate into only one cell type)



Dangers and Side Effects
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« After MSC infusions were used to treat nine patients suffering from GvHD, three develor
infections

* Immunosuppression by the MSCs had caused a reduction of immuno-surveillance to viry ./
o,,;// .“'

« MSCs, when administered in rats, can engraft in the renal tubules and mal-differentiate into
adipocytes that hinder normal function of the kidney and lead to chronic kidngy disease



https://www.ncbi.nlm.nih.gov/pubmed/16604097
https://www.ncbi.nlm.nih.gov/pubmed/17460140
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STEM CELLS




Discovery

Reserve precurso
germ-layer lineage stem cells, and pluripc

Tissue-specific progenitor cells can be unipotent or
multipotent

Progenitor cells can only double 50-70 times while germ-
layer lineage stem cells and pluripotent stem cells have @
much greater lifespan

Pluripotent stem cells were thought only to exist in
embryonic stem cells until Dr. Young's discovery of them in
the peripheral blood in the late 20th century
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What we are interested in today are the lineage uncommitted pluripotent stem -

(some researchers call these cells, blastomere-like stem cells)



https://mail.google.com/mail/u/0/#search/henry+young+/13b421977b3e5c33?projector=1

PLURIPOTENT STEM CELLS

Understanding lineage uncommitted pluripotent stem cells requires an understanding of the germ layers

Endoderm
(internal layer)

Lung cells Thyroid Digestive

(alveolar cells cells

cell) (pancreatic
cell)

Mesoderm
(middle layer)

Tubule Red blood
cells of cells muscle
the kidney cells

(in gut)

Cardiac
muscle
cells cells

Skeletal
muscle

Ectoderm
(external layer)

Skin cells  Neuron Pigment
of on brain cells
epidermis



Table 5
Inducton of Phenotypic Expression in Native and Induced Adult Precursor Seem Cell Lines

Fheniotypic
markers EL5Cs  EcoGLLSCs  MGLLSCs EndoCLLSCs FanPCs  3D-LS

Emtryonic

Alkaline phosphatase
S5EA-1

S5EA-3

S5EA4

CEA

HCEA

CEA-CAM

FEctoderm

Meuronal progen calls
Meurons

Ganglia
Oligodendrocytes
Astrocytes

Radial glial calls
Eematnocytes
Mesoderm

Skeletal musde
Smooth muscle
Cardiac musde
White fat

Brown fat

Hyaline cartilage
Artcular carsilage
Elastic cartlage
Growth plate cartilage
Fibrocartilage

EE

+ o+ + A+ o+ o+

Tendon/ligament

Dermis

Scar tssua

Endothelial cells
Hematopoiatic cells
Endoderm

Endodermal progenitor cells
Gastrointestinal epithelium
Liver owal calls

Liver hepatocytes

Liver biliary calls

Liver canalicular celks
Fancreas progendior cells
Pancreas ductal calls
Pancreatic foells
Pancreatic o-calls
Pancreatic &-cells

EEIE S S S S S S S S A e A
F O T T T e S A A R A T T T U A

++ + o+ o+
L E R

FPPELSCs, pluripotent epiblastic-fike stem cells (isolated and domed). EotoGLLSCs, ecivdermal germelayer lneage stem ozlls
{inducsd). MGLLSCs, mesodermal germ-layer lineage stem cells {isolsted and diomed). EndoGLLSCs, endodermal geem-layer
lineage stem cells {induced). PanPCs, pancreatic progendtor cells (indoced). 30-10S, 3islet-fike stroctunes (induced). CEA, car-
cinoembryonic antigen. HCEA, human carcinoembryanic antigen. CD6e, carcinoembryonic antigen. CEA-CAM, carcinoem-
bryonic antigen-oell adhesion molecule (79,48 43).




How They Work

lineages (i.e., e

Results from neuronal, hematopoietic, diabetic, chondrogenic, osteogenic, ;
cardiogenic studies demonstrate that adult pluripotent stem cells can be induced to undergo
directed lineage induction.

The activation of quiescent precursor cells is a potential component of tissue restoration.

Quiescent stem cells also assist the tissue-committed progenitor cells in forming the missing
tissues



How They Work

blood

Contain a unique marker that can be used to select
them for both diagnostic and therapeutic procedures

In abundance in peripheral blood and in reproductive
tissue secretions




Clinical Indications

Lineage uncommitted plt gpo,_g terr
endoderm, mesodérm; or ectoderm

- 2
1.

-

ClISe>
s

Treatment of a W|de range of degenero’rlve dlseoses |n bo’rh humons and anir
including, but not limited to: . ‘

» Diabetes, osteoarthritis, osteoporosis and Alzheimer’s disease, to name a few, as well
as regenerative applications associated with aging

TBI studies: When used in conjunction with hyperbaric oxygen therapy, intranasal and [V
pluripotent stem cells (derived from blood plasma), after activation, have been shown,
in case studies, to positively address post-concussive symptoms secondary to TBI:
memory, sleep, mental fatigue, mental clarity, libido, motor function and balance.

Could be shown useful in replacing bone marrow in post-cancer treatment
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PLURIPOTENT STEM CELLS

Clinical Indications




PLURIPOTENT STEM CELLS

Clinical Indications

Pre-freatment Post-tfreatment

4 months post-treatment of PBSC-PRP, the fracture is fully healed



PLURIPOTENT STEM CELLS

Clinical Indications




Adipose (Fat)
Cost: $6,000 - $15,000
Recovery time: One Month

Blood Based
Cost: $3,500 - $4,000

Recovery time: Less than a week



Aspen Integrative Medicine

TBI Therapy

aspenintegrativemedicine.com/
what-to-know-stem-cells
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