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�  Orthomolecular*medicine,*as*conceptualized*by*
doubleCNobel*laureate*Linus*Pauling,*aims*to*restore*
the*optimum*environment*of*the*body*by*correcting*
imbalances*or*deficiencies*based*on*individual*
biochemistry,*using*substances*natural*to*the*body*
such*as*vitamins,*minerals,*amino*acids,*trace*
elements*and*fatty*acids.*
�  http://www.orthomed.org/*

OM*Definition*



�  Orthomolecular*medicine,*as*conceptualized*by*
doubleCNobel*laureate*Linus*Pauling,*aims*to*restore*
the*optimum*environment*of*the*body*by*correcting*
imbalances*or*deficiencies*based*on*individual*
biochemistry,*using*substances*natural*to*the*body*
such*as*vitamins,*minerals,*amino*acids,*trace*
elements*fatty*acids,*AND*MOLECULES*SECRETED*BY*
MESENCHYMAL*STEM*CELLS,*THE*REPAIR*CELLS*OF*
THE*BODY.**

OM*Definition*
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MSCs found on every small blood 
vessel 

Bruno*Peault*
via*Arnold*
Caplan*



The*MSC:*An*Injury*Drugstore*



The*MSC:*An*Injury*Drugstore*



Secretome*



�  IGFBPC4*protein*consistently*inhibits*several*cancer*
cells*in*vivo*and*in*vitro*
�  Follistatin—antagonist*to*myostatin*
�  HGFC*major*role*in*adult*organ*regeneration*and*in*
wound*healing,*markedly*accelerates*remyelination*in*
multiple*sclerosis*



Panama*

�  First*Country*in*western*hemisphere*to*pass*an*adult*
stem*cell*regulatory*law*
�  Multiple*clinical*trials*under*IRB*recognized*by*the*
NIH—National*Bioethics*Committee*



�  BSLC2*(Biosafety*levelC2)*
Laboratory*
�  cGTP,*cGMP*compliant*
�  ISOC9001C2008*
�  Licensed*by*the*Ministry*

of*Health*of*Panama*
�  Located in the City of 

Knowledge, Building 
221 
�  Since 2007 

Medistem*Panama*Laboratory*



LABORATORY*
MEDISTEM*PANAMA*







�  Two*categories*of*stem*cells:*CD34+*(Bone*marrow*
and*umbilical*cord*blood)*and*Mesenchymal*Stem*
Cells*(MSCs)*found*in*most*tissues*of*the*body*
�  MSCs*
�  Modulate*the*immune*system*
�  Calm*Inflammation*
�  Enhance*Repair*
�  Stimulate*local*stem*cells*

ReCap*



�  MSCs*modulate*immunity*and*inflammation*
�  Neurological*inflammation*found**
�  Immune*dysregulation*found—in*the*gut*in*many*
�  Elevated*levels*of*several*inflammatory*molecules*in*
the*blood—MDC*and*TARC*and*others*

*

Autism*Spectrum*Disorder*Rationale*



�  13*subjects,*now*enrolling*20*more*ages*6C16*
�  Intervention:*4*intravenous*infusions*of*MSCs*1*time*per*day*
�  Repeated*4*times*(0,*3,*6,*and*9*months)*
�  Primary*Endpoint:*Safety*
�  Measurements:**
�  CARS*(Childhood*Autism*Rating*Scale)*
�  ATEC*(Autism*Treatment**
�  Quantitative*EEG*(qEEG)*
�  Inflammation*markers*in*the*blood*
�  MDC*(Macrophage*derived*chemokine)*
�  TARC*(Thymic*and*related*chemokine)*

Autism*Clinical*Study **



�  No*serious*adverse*events*
�  Pain*at*site*of*infusion*

Safety*



�  Scores*range*form*15*to*60*with*30*being*the*cutoff*
rate*for*a*diagnosis*of*mild*autism*
�  Scores*30C37*indicate*mild*to*moderate*autism*
�  Scores*between*38*and*60*are*characterized*as*
severe*autism*

CARS—Childhood*Autism*Rating*
ScaleCCSchopler,*Reichier*and*Renne*



CARS—Childhood*Autism*Rating*
Scale*



CARS*PreC*and*Post*n=11*
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�  Study*of*56*autistic*children*and*32*healthy*matched*
children*
�  Autistic*children*had*significantly*higher*serum*levels*of*

MDC*and*TARC*than*healthy*controls*(P*<0.001*and*P*
<0.001,*respectively)**
�  Children*with*severe*autism*had*significantly*higher*serum*

levels*of*MDC*and*TARC*than*patients*with*mild*to*
moderate*autism***
�  Significant*positive*correlations*between*CARS*and*serum*

levels*of*both*MDC*(P*<0.001)*and*TARC*(P*<0.001)**

MDC*and*TARC*

AlCAyadhi*LY1,*Mostafa*GA.*Elevated*serum*levels*of*macrophageCderived*
chemokine*and*thymus*and*activationCregulated*chemokine*in*autistic*children.*
J*Neuroinflammation.*2013*Jun*19;10:72.*



MDC*(Macrophage*derived*
chemokine)*Tx*n=13,*11*

0.00*

1000.00*

2000.00*

3000.00*

4000.00*

5000.00*

6000.00*

7000.00*

Pre*Treatment* Post*1st*Treatment* Postt*2nd*Treatment*

**p<.01*

**p<.01*



TARC*(Thymus*and*related*
chemokine)*Tx*n=13,*11*
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�  37*Subjects:*Combination*of*umbilical*MSCs*and*cord*
blood*MNCs*
�  Umbilical*MSCs*plus*cord*blood*MNCs*IV*an*
intrathecal*
�  Cord*blood*MNCs*IV*and*intrathecal*
�  Control*
�  No*severe*adverse*events*
�  Significant*improvements.*CARS*p<.05*

China*Study*



�  ASD*patients*can*have*neural*inflammation,*gut*
immune*dysregulation,*and*increase*inflammatory*
markers.**
�  MSCs*reduce*inflammation*
�  Early*study*results*show*reduction*in*inflammatory*
markers*and*clinical*improvement*via*CARS*with*good*
safety*profile.*

Summary*Autism*



�  MSCs*secrete*trophic*factors*that*stimulate*
resprouting*of*neural*fibers*and*repair*spinal*cord*in*
animal*models*
�  CD34+*cells*(found*in*bone*marrow*and*umbilical*cord*
blood)*home*to*and*stimulate*repair*of*the*spinal*
cord.**
�  Multiple*Human*Clinical*Trials*using*Bone*Marrow*
�  Multiple*Animal*Trials*using*MSCs*

Spinal*Cord*Injury*Rationale*



History*

�  The*patient*could*move*her*hips*and*feel*her*hip*skin*on*day*15*after*
transplantation.*

�  From*POD*15*she*began*to*elevate*both*lower*legs*about*1*cm,*and*hip*
flexor*muscle*activity*gradually*improved*until*POD*41**

�  41*days*after*[stem*cell]*transplantation"*testing*"also*showed*regeneration*
of*the*spinal*cord*at*the*injured*cite"*and*below*it.**



History*



First*CD34+*CellsCCRats*



Whole*Bone*Marrow*

�  Demonstrated*improvements*in*ASIA,*Barthel*(quality*of*
life),*Frankel,*and*Ashworth*scoring**
�  Eight*case*studies*of*SCI*(four*acute,*four*chronic)*with*

approximately*2*years*of*followCup*that*were*administered*
bone*marrow*stem*cells*(BMSCs)*via*multiple*routes:*
directly*into*the*spinal*cord,*directly*into*the*spinal*canal,*
and*intravenous**
�  52*patients*with*SCI*and*have*had*no*tumor*formations,*no*

cases*of*infection*or*increased*pain,*and*few*instances*of*
minor*adverse*events**



�  This*study*demonstrated*that*intrathecal*
administration*of*cultured*autologous*BMSCs*is*safe*
and*feasible*for*treatment*of*spinal*cord*injury.*



Mesenchymal*Cells**

�  Human*Cells*into*rats*
�  Cells*survived*without*immune*suppression*
�  Intravenous*mesenchymal*cells*migrated*to*injury*
�  Cells*did*not*become*neurons*
�  Cells*enhanced*recovery*(significantly)*
�  Promoted*axonal*growth*and*supported*reC
myelination*



Rationale:*Yang*et*alCCTaiwan*



Taiwan*Rat*Study*

�  Spinal*Cords*Cut*
�  MSCs*placed*over*the*cut*in*a*fibrin*gel*
�  Spinal*cords*regrew*
�  MSCs*were*not*part*of*the*new*spinal*cord*



Yeng*et*al*



Yeng*et*al*



�  Cells*are*not*rejected,*even*transCspecies*
�  Cells*do*not*engraft*
�  Secretions*of*cells*stimulating*the*normal*response*to*injury*that*

is*lacking*in*spinal*cord*
�  Reduced*the*area*of*the*cystic*cavity*at*the*site*of*injury*
�  Increased*the*volume*of*residual*white*matter*
�  Promoted*the*regeneration*or*sparing*of*axons*in*the*

injured*spinal*cord**
�  Cells*survived*3*weeks,*were*gone*at*5*weeks*
�  Cells*did*not*become*neuronal*tissue*
�  No*evidence*of*immune*reaction*to*the*cells*

Take*Home*



�  Juan*Carlos*Murillo,*plane*crash*
�  Commercial*pilot,*native*of*Costa*Rica*
�  Received*only*umbilical*cord*CD34+*and*mesenchymal*
stem*cells*using*both*routes.**
�  Complete*recovery.*
�  Was*evaluated*at*Miami*
�  Never*see*restoration*of*urinary*continence*

Best*Case*



Published*article*



�  Mesenchymal*from*cord*IV*and*IT*
�  Bone*marrow*cells*IT*
�  4*weeks*in*Panama*

Study*Protocol*



�  85*clinical*trials*being*performed*using*allogeneic,*or*donor*
MSCs*for*a*variety*of*conditions.*All*have*been*approved*
by*ethics*committees*who*weight*the*risk*benefit*ratio*to*
patients.*http://clinicaltrials.gov*
�  Allogeneic*(donor)*MSCs*from*bone*marrow*have*been*

approved*for*human*use*in*Canada*and*New*Zealand*for*
the*treatment*of*graft*vs.*host*disease*(Osiris).**Allogeneic*
umbilical*cord*MSCs*have*been*approved*for*human*use*in*
Korea.**
�  Rheumatoid*Arthritis*Study*
�  In*our*experience>6000*infusions*

Safety*



�  Is it natural?  
�  Every mother has stem cells from every baby she 

has carried—for up to 30 years—Lancet 2004 
�  We would not exist as a species if transplantation 

of cells from one individual to another was lethal 
�  Once thought that mothers had higher incidence of 

certain autoimmune diseases—since disproven. 

Umbilical*Cord*Safety*



“life span of mothers increased linearly up to 14 
children (0.32 years per additional child; p =.004) 
but decreased with each additional child beyond 
14 (p =.0004).”  

�  J Gerontol A Biol Sci Med Sci. 2006 Feb;61(2):190-5. Does having children 
extend life span? A genealogical study of parity and longevity in the Amish.  
McArdle PF, Pollin TI, O'Connell JR, Sorkin JD, Agarwala R, Schäffer AA, 
Streeten EA, King TM, Shuldiner AR, Mitchell BD.Department of 
Epidemiology and Preventive Medicine, University of Maryland School of 
Medicine, Baltimore, MD 21201, USA. 

Umbilical*Cord*Safety*



�  1.5*Million*corneal*transplants*have*taken*place*in*the*
past*13*years.*
�  Each*transplant*requires*limbal*cell*transplants*also*
for*the*cornea*to*“take.”**
�  Limbal*cells*are*mesenchymal*stem*cells.*
�  Many*of*these*transplants*are*done*with*cells*grown,*
or*“expanded”*in*the*laboratory.*
�  Amniotic*Membrane—100*year*history*of*use*

How*Many*Transplants?*



***************************************Glioma*



Ganta*et*al,*KCState*

Cancer*Res*2009;*69:*(5).*March*1,*2009*



Ganta*et*al*



Ganta*et*al*



�  Optimized*nutrition*supports**
�  These*cells*and*their*secretions*are*the*major*repair*
system*of*the*body.**
�  Cell*secretions*may*be*the*second*generation*of*the*
“right”*molecules.*

Summary **


