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Keynote Lecture
Walchseel.ymphological Winter Conference
Structure
I

- my personal andLife principles

- LymphologicaMacro Cosmos

Scientific stathours "lymphological knowledge" from antiquity to the present in the fields of
AnatomyPathologyPathophysiologaDiagnostic€Conservative Therapy Methods.

- Prof.P Hutzschenreuter , ML D ( KPE)- Lieratdre-Sci ence "

Lymphological Macro Cosmos
Bridges for research into the lymphological microcosm

"It must be assumed that the majority of our diseases are caused by mantlema in the connective tissue."”
Quote: ProfH.WeissledenachProf.H.WittingeA y a9 Ay S 1 f S kyhfhol@yida OKA OKGS RSNJ

TheEndothelium: the Chief Gonductor in the human organism is a "systemic effective organ”.
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Keynote Lecture
Walchseel.ymphological Winter Conference
Sructure
I

Microcirculation

The phenomenon of chron. Inflammation in the vascular lymph system
relevantpublicationson the topic

The Science of Microparticles - Sophisticated Vesicles !
The World of Microcirculation Research and its Importance for MLD

PMFT pulsedmagneticfield therapy) ¢ complementaryhelpful for KPE :
resultsof the pilot study 2015

Lymphologicamacro-micro-cosmosand beyond...
Thesoukbody axis
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Good quality of life thanks to information therapy

pawelke

,hmkt ‘ Dr. Rainer Pawelke
August

Indian Medicine AndegPeru
SpecialistpracticeBadFeilbach- Chiemgau
Headof GermanAcupunctureCentre

RheumatismClinicBad Kreuznach OncologyBad Aibling Specialisin Internal Medicine,
SurgeryGarmischPartenkirchen Medical ParkClinicBadWiessee Rheumatology
DermatologyUni-Munich LymphClinicWittlinger Walchsee Cardiology- Lymphology
Internal Medicine Uni-Munich Naturopathy, sportsmedicine

Endothelial sciences

Biophysicalinfluenceson the Endothelium

heart atta_‘Ck preventl_on EndothelialAcupuncture- Endothelialand EnvironmentalProtection
endOthel!a| diagnostics Endotheliumand water quality
endothelial therapy Physicalasculartherapy (information therapy)

endothelial research
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Maxime of my Life :

Fantasyis moreimportant than knowledge because knowledge is
limited.
But fantasy embraces the whole world.

Academic freedom is the freedom to learn as much as you want.
Twothings tend to slow down therogressof medicine:
authoritiesandsystems

"Any material structure, including the humdiody, can be understood as
complex vibration systemwhichis caused by interference with the innumerable
individual frequencies of atoms and molecules and is absolutely specific to the
type and composition athe respective structure and reacisdividually to
biophysical signals!

|
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Don't ever forget to laugh...!
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How it allstarted...

In the RheumaklinilBBadKreuznach 979- Prof.Schilling

heterotopic
ossification

JBoneMinerMetab 2008; 26(6): 5833Q
Published online 2008 Nov 1. doi: 10.1007/s00774-008-0879-8

Skeletalmetamorphosisin fibrodysplasiaossificansprogressiva
(FOP) Frederick S. Kaplan et.al.,

Dr.VODDER AKADEMIE

/" Dr. Vodder Akademie

25-year-old female patient with the diagnosis
Generalizedoft-tissueSpineandjoint ossifications
(LHommedu Bois)f both shoulder, hip,kneeandanklejoints,
andpredominantlypolyarticularof the fingerandtoe joints,

progressivesincel5 yearsof agedespitesupportivetherapy(cortisonéNSAR),

Significantimprovement(!) after sixmonthly
psycheneuroimmunologicatherapy(mentalbehaviourtraining) .
What happenedhere?

CellTissueRes 2012 Jan; 347(1): 1+#186.
Regulatiorof endothelialcell plasticityby TGF3
Laurens A. vaileeteren

Best Pract Res Clin Rheumatol.

Published in final edited form as:

Best Pract Res Clin Rheumatol. 2008 Mar; 22(1): 1917 205.
Fibrodysplasia ossificans progressiva
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2424023/
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=18328989
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=18979151
https://dx.doi.org/10.1007/s00774-008-0879-8
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaplan FS[Author]&cauthor=true&cauthor_uid=18979151
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3250609/
https://www.ncbi.nlm.nih.gov/pubmed/?term=van Meeteren LA[Author]&cauthor=true&cauthor_uid=21866313

Lymphological Macro Cosmos |
History of Lymphology and Manual Lymph Drainage

Thewhite vessels
The ancient Greeks knew about the lymphatic vessels and spoke
of the 'white" vessels in contradiction to the "red" and "blue" vessels of the bloodstrétippocrates (46877 B.C.already spoke of the

lymphatic system asvéssels that carry white blodd

Aristoteles(384-322 v. Chi)
describes vessels that carnyHite blood' in humans and animals aductuslactel’

In biology, Aristotelian views could persist until the 18th century.
Thus William Harvey, 1578 657,assumedvith the discovery of the blood circulation from Aristotle's principle that
nature produces nothingnnecessary, andsed it to determine the nature of the blood vessels and ventricles.

Erasistratog* around305 v. Chrin Julis aufKeos arbund250 v. Chj).was a Greek
doctor and naturalist, anatomist, surgeon and physiolodistcefounder of the
Alexandrian medical schqdie describes "Milk e s sirethe§ 1 a mb " .

I 0 h faleHusainibn Abd! f fibm K o ¥anound980 t+ J1037 i
short IbnSinaand LatinizedAvicenna- was a Persian doctor.

He is one of the most famous personalities of his time laaisl shaped
the history and development of medicine in particular.

(* between1500and 1520 T 27. Augustl574
was an ltalian doctor and anatomist. In 1552 he wrote a textbook of anatomyatiutaeanatomicag in which

“lymphatic vessels" are describedVena albathoracis' in the horse.The book, which was not published until
1714, contained a remarkable collection of anatomical drawings.

r“‘j‘,'““"', 7 BartolomeoEustachj

Picssource Wikipedia
Textsource Eine kleine Geschichte deymphologieCh Schuchhardtind H.Wittlinger,H.RaheViavitalVerlag KéIn 2003

Scholarsandscientistsin the history of the lymphaticsystemJournabf Anatomy DOI: 10.1111/joa.12644 WITT irme
LAJ LIINVOILLTS
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https://de.wikipedia.org/wiki/305_v._Chr.
https://de.wikipedia.org/w/index.php?title=Joulis&action=edit&redlink=1
https://de.wikipedia.org/wiki/Kea_(Insel)
https://de.wikipedia.org/wiki/250_v._Chr.
https://de.wikipedia.org/wiki/27._August
https://de.wikipedia.org/wiki/1574
https://de.wikipedia.org/wiki/980
https://de.wikipedia.org/wiki/1037

Lymphological Macro Cosmos |

The 17th century was the golden age for the study of the lymphatic system with several discoveries:

CaspaAsellius(1581-1672)is considered the actual discoverer

of the lymphatic system. In 1622 he discovered lymphatic vessels in dogs.

He assumed that the newly discovered vessels were used to transport the resorbed food from the
intestine to the liver

JeanPecquet(16221674) :succeededn provingthat the vessels discovered by
Asellidid not flow into the liver but into a baghaped extension in front of the
lumbar spine, called Cister@hyli (In French this Cisterna is called "Cisterna
Pecquet). Pecquetalso described the furthguath ofthe lymph through the
large thoracic duct with its opening into the left angle of the vBiecquetwvas
the first to prove the connection of the lymphatic vascular system with the
blood circulation.

g e—— e

PECOVETI
DIEPA&EI
EXPERIMENTA NOVA

VASORUM LYNFIATICORUM
HISTORTA
| ICHNOGRAPHIA

Paolo Mascagn(1752-1815) published his book'asorumymphaticorum
corporishumanihistoriaet iconographian Siena in 1787, which identified him
as a specialist in the human lymphatic system and established his reputatic
Europe. His drawings of these fine ramifications are still valid today. He als
described quite precisely the possible causes of lymphedema.

Picssource Wikipedia
Textsources Scholarsandscientistsin the history of the lymphaticsystem Journabf Anatomy DOI: 10.1111/joa.12644

Dr,VODDER AKADEMIE

TheDiscoveryof the LymphaticCirculation ActaPhysiologic&candinaviceSupplementum 463: p. 910. "."«‘tTTL.[NGER
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https://de.wikipedia.org/wiki/Datei:Vasorum_lymphaticorum_corporis_humani_historia_et_ichnographia_V00002_00000004.tif
https://de.wikipedia.org/wiki/Datei:Vasorum_lymphaticorum_corporis_humani_historia_et_ichnographia_V00002_00000004.tif

Lymphological Macro Cosmos lll

from Anatomyto Physiology

In 1650, the Swedish physici@iof Rudbeckintensively studiedhe lymph vessel system and recognized its importance
1652he discovered the lymph vessels of the intestine,shkeen andhe liver.
Hewas the first to discover that lymph flowing from the tissue via the lyngsseldo the body circulatory system.

William Hunter(* 1718 t 1783) describes the entire lymphatic system of the boadlgis not
only affects the belly area, but the whole body in the sense of a "large and general system".

William Hewson(17391774) knowing about the work of William Hunter he worked on physiological
problems of "lymph formation”

Carl Ludwig(* 1816 T 1895) : succeededn the first cannulationof the lymphvessels BerlinerBlaufor the depiction of
lymphatic vessellncreasen blood capillarypressureleadsto increasedluid filtration andevacuationviathe lymphvessel
system

Cecil KenDrinker (1887-1956) :
He was the first to prove that blood proteins are able to leave the bloodstream andlieae plasmaomponents are only
reabsorbed by the lymphatic vessels.

Textsources
PeterZupan Der Physiologe Carl Ludwig in Zfi849%1895 (Ziricher medizingeschichtliche Abhandlungen Nr. 188), Ziirich 1987
HeinzSchroér Carl Ludwig. Begriinder der messenden Experimentalphysiologie1B®B§Groflie Naturforscher 33), Stuttgdr®67
Lymphaticslymph, and lymphoid tissue; their physiological and clinical signific&=abridge, Mass., Harvard University Press, 1941
Wikipedia
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https://de.wikipedia.org/wiki/1718
https://de.wikipedia.org/wiki/1783
https://de.wikipedia.org/wiki/1816
https://de.wikipedia.org/wiki/1895
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Lymphological Macro Cosmos IV
The 20th century
Therapeutic methods and instrumental diagnostics

Dueto improving technical possibilities offered through imaging,
it waspossibleto improve diagnostics and as a redolimprove therapymethods.

Alexander vonWiniwarter reports in 1892 about the treatment possibilities Lymphedema with massages, bandages
and mobility exercises.

Estrid& Dr. phil. EmiVodderin Paris at the Beauty and Health Exhibition in 1936, manual lymph drainage was
introduced as a universal therapy.

In the 1930s EmilVodderdescribed a gentle, effective treatment of edema that stimulates lymph transport by increasing
lymph vessel activity. In 1985 he was awardedRuofirbachMedal by the Physical Therapy Association in recognition of
his life's work. This award was also associated with the confirmation of a professional association tNaidd8enils the
creator and eponym of his methotManuallymphatic drainage according to Dx/odder.

Der ArztJ.Asdonlgot to know the fnanual lymphatic drainageaccording to EmNVodderin 1963.

He introduced the subsequent compression bandage into the treatment scheme in order to maintain the volume reduction dhieved
manual lymph drainage. In the meantime, thiscdled complex physical decongestion therapy (KPE) has established itself iderdbwv
the most effective treatment for lymphedema. In 1967, tl&esellschafflir manuelleLymphdrainag@machDr. Voddet' was founded in
Essen. From this society tlerman Society for Lymphologyas founded in 1976 with the participation of Eberh#&ahnke Greg|
FoldiandHohlbaum Especially the cooperation with lELuhnkeand Foldibrought a lot of dynamism to the still young lymphology at that

time, because they developed the theoretical basics of this therapy.

Prof. Hildegardwittlinger - The spirit of theK 2 dzangtlingerd

Massage therapist Specialist teacher for manual lymphatic drainage accordimgvtodde/KPE
Cofounderof the "Gesellschaft fir Manuelle Lymphdrainaggcordingo Dr. Voddet' , bookauthor
"Manuelle Lymphdrainage nach Dodder

Frau Prof.Wittlinger travels to lectures and courses in many European countries and also overseas,

mainly to the USA and Canada, where she introduced/tidderMethod in Manual Lymph Drainage to interested therapists.

Due to its intensive teaching, tHer.VodderSchool Austria has gained a worldwide reputation. = i’ e
WITTL|NGER
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Lymphological Macro Cosmos V
The scientific "lighthouses” in the field of lymphology

Lymphologie

e A pispean uid
s S

& R ! Lymphology as a life mission :
Lehrbuch / :
Y Prof.Prof.h.c.Dr.med.MichadFoldiwith hiswife Dr.med.E.Foldi
: as an internistlympholologisiand international capacity, has had a significant
o influence on lymphology in Germany and worldwide

Prof.H.Weissleder Former President of the German Society of Lymphalogy

Expertin lymphologicaimaging Example

Diagnostic®f the lymphaticsystemovertime : direct lymphographyfluorescencemicro-lymphography
capillaryscintigraphy sonographycomputertomography Magneticresonanceéomographyand MRI
lymphography Possibilitiesandlimitations of the individualexaminationprocedures- LymphForschi6 (2)2011

Dr.med.Ch Schuchardtnternist,haematologistnd internal oncologistmedical director of
several schools for manual lymphatic drainag@sdonkFoldi(Switzerland, Germany, Canada).
Regular lectures at home and abroad. Former President of the German Society of Lymphology.

Ao.Univ.Prof.DE.Brenner
Clinicalfunctional anatomy Universitgf Innsbruck

Prof.Dr.Dr.med.habiR.Baumeister
Consultant for Lymphology and Reconstructive Microsurgery
Specialist for: Surgery , Vascular surgery , Trauma surgery , Plastic.surgery

Dr.medW.J.Brauer Radiology currently.

Possibilities and limits of sonographic lymph node diagnostiosvto doit,
LymphForscl22(2)2018

Dr.F.J.Schingale
Medical director of the Lymph@®pt-Klinik
Specialist in liposuction.

"."«'iTTL.iNGER
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Prof.P. Hutzschenreuter: A ML D @&l ® Ei) e n Gterdiure-extract -

Lymphformation andlymph transportin experimental The effect of manual lymphatic drainage on arterial occlusive disedBes

lymphedema the pAVKIlla stage.

HutzschenreuteP., Brimmer H. Xﬁtzsﬁhe;r?‘{tep-’ Ehl\l/lers R'" L hdrai 1998587
Aktuelle Beitrage zur Manuelle Lymphdrainage. 1992:Bt 8 tuelle Beitrage zur Manuellen Lymphdrainage. B

Spontaneous anastomosis of |ymph collectors after Chanqe Of the mICrOCIrCU|atI0n dunnq the manual |Vmph dra|na
lymphadenectomy- an experimental study. techniqueaccordingto Dr. Voddet

HutzschenreuteP., Brimmer H HutzschenreuteP., Brimmer H., Kurz Wittlinger D.

Aktuelle Beitrage zur Manuellen Lymphdrainage: 1992, 824 Aktuelle Beitrage zur Manuellen Lymphdrainage. 1992; 24

Scarand lymphatic drainage

HutzschenreuteP., Brimmer H. Manual lymphatic drainage and smooth musculature.

Aktuelle Beitrdge zur Manuellen Lymphdrainay@92, 3:88/89 Hutzschenreutep.

_ _ _ . Aktuelle Beitrage zur Manuellen Lymphdrainage. 19982484
The vegetative nervous system in patients and practitioners

treated with manuallymph drainage according to D¥oddet ~ Microcirculation in AVK and diabetes mellitus.

HutzschenreuteP.,Wittlinger H., Hermann H., Silberschneider K HutzschenreuteP.
KitzbichlemM. Aktuelle Beitrage zur Manuellen Lymphdrainage. Band 6, Heidelberg
Aktuelle Beitrdge zur Manuellen Lymphdrainage. 2000; 7: 109 Karl F. Haug Verlat998

The effect of lymph drainage omasomotion

HutzschenreuteP., Brimmer H.
Aktuelle Beitrage zur Manuelle Lymphdrainage. 1992; 209
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http://www.vodderakademie.com/fileadmin/pdf/vodder/Studien/Hutzschenreuter_Bruemmer_Narbe_und_Lymphdrainage-1.5.2.4.1-AW-JW.pdf

Lymphological Micro Cosmos
The Endothelium

What Is the Endothelium?

pawelke
prevent
Dr. Rainer Pawelke — |
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pawelke pawelke

prevent prevent
Dr. Rainer Pawelke — | Dr. Rainer Pawelke — |

Definition : Endothelium

Singlelayer cell structure whiclcovers theinner vessel wall

of arteries, capillaries, lymph vessels andins.
Theendothelium operates as a biological network system
(biological sensorand signal generator) in response to all internal

and external influences. and is responsible for the energy supply

to approx. 80 trillion cells!

Dr,VODDER AKADEME WITTL]NGER
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Lymphological Micro Cosmos
The Endothelium

TheEndothelium- the "chief conductor"- is a systemic organ !

THE ENDOTHELIU

Covering an area of-8000 square meters
Weight : 1,5 Kg

Biological Sensor :

Expressiorof endothelial receptors:
Growth-factors: IGF, FGF,VEGF ,ICAM,VCAMelektin Cytokine bacterielle Toxine, NeuropeptideCRH

Biological signaltransmitter :
Production of vasoactive peptides and hormones

Vasodilators: NO, Prostacyclin EDHFBradykinin Adrenomedullin Cnatriuret® t SLIG A RE !
Vasoconstrictors Endothelinl, Angiotensinll, ThromboxanAz2,
Prostaglandine, Hydrogeperoxidg CNB A S wl RA{ I f SXod

Major Tasks of the Endothelium :
Regulation of homeostasis andaemostasis thrombosis , immunomodulation
vasorelaxationand constriction
vasculargrowth - vascular tightness remodeling- apoptosis ...!

WITTL Irvf-'ErJ.

/" Dr. Vodder Akademie
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The Endothelium the & / K Goildictor” - is a systemic organ !

From conception to death, thEndothelis THEcoordination center of all

"Life-creating, sustaining, and terminating mechanisms."

S |t is akey factorfor developmentand differentiation |
Endothelia

Endothelial of the entire vascularand lymphatic system Signalindit
Signaling in Degvelopgwnt

Development ;
and Disease and Disease

VEGFRndNotch Signalingn Angiogenesis

Pericytesn VasculaDevelopmentand Function:

Developmentand Differentiationof the LymphaticvVasculaiSystem |
Dr.VODDER AKADEMIE ".'-,‘tTTL.[NGER
/" Dr. Vodder Akademie Wittlinger Therapieﬁbum
/ i pawelke — -
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What Is the importance of keeping my
Endothelium in good health?

WITTL]NGER
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A " wellkept "
Endotheliumgives

statistically 14.2 years of
life |

NEJM 2012;366:321CardiovasculaLifetime RiskPooling Project

Dr,VODDER AKADEMIE ]l SEF
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Group Function

Receptors of the immune system  Cell adhesion and cell migration ==

Antigen-presentation

Coagulation-active substances
Pro-coagulation
Anti-coagulation

Fibrinolysis
vasoactive substances Dilatation

Constriction
Cytokine / chemokine/ TNF -alpha

Receptors

Dr,VODDER AKADEMIE

/" Dr. Vodder Akademie

Molecular reaction fields of thé&endothelium

ReceptofCytociné
Protein

ICAM-1 = IntercellularAdhesionrmolecule-1 (CD54)

ICAM- 2 = IntercellularAdhesionrmolecule-2 (CD102)

VCAM1 =VasculacCellAdhesionMoleculel (CD 106)

E-Selectin= EndothelialSelectin ELAML) (CD 62E)
P-Selectin=PlateletSelectiffCD 62P)

PECAML =PlateletEndotheliaCellAdhesionMoleculel (CD31) VAR =
VasculaAdhesionMolecule-1 VEGF¥ascularEndotheliaGrowth Factor
LFA3 = Lymphocyteé-unctionAntigen-3 (CD 58)

Endoglire TGR binding protein = TransformingGrowthFactor

MHC-1 = MajorHistocompatibilityComplexClass |
MHC-2 = MajorHistocompatibilityComplexClass Il

TissueFactor(Thromboplatir) v.WillebrandFactor
PAF -PlateletActivatingFactor(CDw109)Kininogen

TFPI TissueFactorPathwayinhibitor (Fxalnhibition
PSBP£ndothelialCellDerivedProtein S Binding

tPA=TissuePlasminogerActivator
PAt1=PlasminogerfctivatorInhibitor
HS =HeparansulfatAT llbinding

PG 12 = Prostaglandin2 Inhibitor

NO =Nitric Oxide

Endothelin-1

ACE-AngiotensinConverting

Enzym

IL-1, IL-6, 1-:8, MCP 1u3, €SF,GMCSFTGFR
TNFRI (p55), TNFRII (p75),ILLR, IE3R,IE6R
PGeroteoglycan,Fibronectin,Elastgsg€ollagenase
PIEZO 1
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Whatis o b h

NITRIC
OXIDE

THE NMOLECULE OF LIFE
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= NITRI®OXID

ISthe mostimportant protector

Heart of the ENDOTHELIUMwWards

How itric xide Can Prevent

the vascularinflammatory process

A PROGRAM FOR BODSTING PRODUCTION
OF THE BODY'S OWN WONDER DRUG NATIONAL

Dr. Louis ).Ignarro BETEIR

EVERYWHERE

Dr,VODDER AKADEMSE WITTL [r-.' GER
/" Dr. Vodder Akademie Wittlinger Therapiewum
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NOisl 3 a XX

...which exists Iin the vessels and in the vascular bed In
the form of a NGQrapourand provides the adequate
energy supply for the cells .... !

Dr,VODDER AKADEMIE NITTL lt 3ER
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NO regulates : the blood pressure!

~ N\ 7

—

e
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NOrequlates X ® @

the nerve signal transmission
the learning process! ...
the memory !

Dr.VODDER AKADEMIE AT
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NO regulatesX @ ... the cell supply via the

blood distribution adjusted to the need

in the field of microcirculation !

Dr,VODDER AKADEMIE 1.'\HTTL]NGER
/" Dr. Vodder Akademie Wittlinger Therapieﬁum
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NOregulatesand influences....

our entire iImmune system

Oruamsmus bekimpfen  yerschiedene
physiologische

Infektionen prisentiert
R ada thC 2 elle I l bllde" Infektlon PhagozytoseI sl
Granula Vitamin ustand (o age Korpers
muna dendrltlSChe mp ne r ran ung Immunsuppression Kontakt

I' a n Abtransportfunktion
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Barrieren Bestandteile
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Eosinophilen T Lymphozyten ko erelgene Erkrankungen bekdmpft = T-Zelle

HeL B- Zellen Au[mmmunerkrankungen schiitzt adaptiven Krankheltserregern OberﬂaChe
o M Kl Bakterien B-Lymphozyten
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NO-deficiency- Endothelialdysfunction- agingprocess

NO-deficiency:

The reduced bioavailability oNO- the body's own
"anti-rust agent"- plays a significant role in
atherogenesisand in the dynamics of ageing processe¢

de Arterien sind he Rohren, die das
Blut vom Herzen in alle Korperbereiche
nanspomem

The protection ofNOis synonymous with
arteriosclerosis prophylaxis.

Luscher et al. / Zirich
Ist der Cholesterinspiegel im Blut erhht, etwa als

Folge einer ungunstigen Ernahrung - bildet sich ein

Ignarroet .al ge cines ungunsts "
Drexler H. e e
o
Im Laufe der Zeit ht aus dem F ifen ein
cholesterinreicher, faseriger Belag, der die Arterie
weiter verengt und so den Blutstrom behindert.
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Endothelial medicine : Why does the endothelium get sick?

Imbalance between aggressive factors
(inflammatory stress) and the endothelial protection factiMO.

nicotine consumption, reactiveoxygenspecieJROS)
Physical Chemical stressWater quality!
Environmental stress pesticides nutritional stress

Lifestyle / Family Amnesty N O ‘
Sportsinactivity / osteoporosisbody weight

Chronicinflammation !'!! / Rheumatism

Elevatedblood pressure

Fatmetabolismdisturbance food additives !!

Diabetes mellitus

emotionaland mental stressnoisepollution!!!

Depressionanxiety, panicDepressiveepisodesor chronic

Depressiorare precursorsof diseaseon the the way to coronaryheart disease
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Stress I

Stress !
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Stress leads to inflammations in the body, without any germs
The Lancet 2017, online .11.01.2M7AhmedTawakolHarvard, Boston

In this study, 293 patients received a combined PET / CT scan to
document the activity and inflammation of their arteries in the brain,
bone marrow and spleen.

High activity of their amygdalae resulted in a 60% higher risk.
(P <0.0001) for myocardial infarction, angina, heart failure, stroke and
peripheral arterial disease.

During stress, signals are apparently sent from here to the bone marrow
and other body regions to increase the production of white blood cells
and other inflammatory substances.

Brain scans of volunteers showed in

of the studyincreasedactivity of theamygdala.
(Photo: REUTERS)
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Endothelfunction and ShearStress!
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Shear stress dependemascular inflammatory activityat nuclear level
Endothelial dysfunction

Endothelialcells exposedo low oscillating shear stress (OSS) shpmwinflammatory response
dueto the increased expressioaf proinflammatory genes (VCAM, BMP4, MMPSs) !

Endothelial cells exposed to fast harmonic flow, high shear stress (HSS), aedicinflammatory
due to the expression/production ointi-inflammatory genes =atheroprotectiver genes (KlIf2,Klf4eNO$.

R Conclusion:
) VL "Reduced vascular inflammationthrough sporting + mental
- / RO\ 7= \ activity / good water quality / trained stress management
WO e “‘"°’°“'el§.s$§'°s'“a"‘ ".‘?i;{ . ...positive lifestyle (!) ........ (Avoid naggers and "kneitvalls"! )

retained LPs O O 0
0,

o Stressnfluences the quality of endothelial flow profiles and
oot deterioratesthus pre-existing endothelial dysfunction disorders

Prothrombotic

Atheroprotective
‘ Endothelium
Antiinflammatory
Antithrombotic

ACTIVATED ATHERGPRON
ENDOTHELIUM FHENU‘I"I’I’! T

KLF2 TNF-xB (p65)

KLF4

Endothelialdiseasesare " curable'!

HUMAN
CAROTIDARTERY Human Carotid Bifurcation

RESEARCH ARTICLE

Shearsensitive microRNA4amodulatesflow-dependentregulation of endothelial inflammation (Huveq
WendongFan,RongFang Xiaoyuan/u, JiaLiu,MingzheFeng,Gang DaiGGuojunChen,GuifuWu

J Cell Sci 2015 128: 70-80

a Lthe present study, we report that mechanosensitive miza modulates the flowdependent regulation of endothelial
inflammation, partially throughsirtuin 1 (SIRT1) and its downstream nuclear facfor(NFS ) signalingLdl G K g I & ¢ ®

Journal of
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Diagnostik der Endotheldysfunktion:

Inflammatorischer Stress gilt heute als
Hauptvermittler beschleunigter Alterungsprozesse.

Risikomarker:
ox.LDL / LOX-1 , Pb,Hg,Fe,Cu

PAI-1, Vitaminmangel, spez. B-
Gruppe , Selen, Homocystein...

IL-1,NT-proBNP,
Prostaglandin E2
VCAM-1 / sP-Selektin / ICAM-1

NFkB / IL-6 / TNFa
Leucotrien B4

MCP-1, ADMA
Myeloperoxidase

CRP, CD-40-Ligand
Platelete aggregation
Lipoprotein a ,EBV,CMV,

Herpes -Virus

Dr,VODDER AKADEMIE

Quellen:

NEJM: Vol. 349: 1595-1604, Nr. 17,
Oktober 23, 2003

Cardivasc Res. 2003 Jan; 57(1): 238-43

Biochem. Biophys Res Commun. 2001
Dec 14, 289(4):857-61

Eur J Clin Invest. 2005 Jan; 35(1):47-51

Clin Exp Pharmacol Physiol. 2004 Jul;
31(7):407-13

Atherosclerosis. 2002 May;162(1):179-85

Murad Atmaca et al. :Serum folate and
homocysteine levels in patients with
obsessive-compulsive disorder;
Psychiatry Neurosciences 59 (5), 616-
620; Firat University, School of Medicine,
Elazig, Turkey:

Circulation:Vol.117, 2008:Extreme Lipo-
Protein a Levels and Risk of Myocardial

Infarction...“The Copenhagen City Heart
Study

WiTTLiNGER

Wittlinger Therapie m

THERA
AUSHILD

-=
-

_M/ir Dr. Vodder Akademie

www.vodderakademie.com www.wittiagggriezentrum.com

At 4
FHERAPIE|ZENTRUM



The Mikrocirculation!

CircRes.2016 Jan 8;118(1):1572.
The HumarMicrocirculation: Regulationof Flow and Beyond
GuttermanDD¢t al.

J Am HearAssoc2016 Nov 4,
"Small BloodVesselsBigHealtht N2 6 f SY & Ka
ScientificRecommendation®f the National Institutesof Health Workshop.
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https://www.ncbi.nlm.nih.gov/pubmed/27815267
https://www.ncbi.nlm.nih.gov/pubmed/?term=The+Human+Microcirculation+Regulation+of+Flow+and+Beyond+:+++David+D.+Gutterman+et+al.(Circ+Res.+2016;118:157-172.+DOI:+10.1161/CIRCRESAHA.115.305364.)
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gutterman DD[Author]&cauthor=true&cauthor_uid=26837746

Microcirculation

the functionally most important part of human blood circulation.

Microcirculation includes:

The blood and its components, blood vessels with diameter(d) < 100 - 200um
(arterioles, capillaries, venules),

Initial lymphatic vessels/pre-collectors

Interstitial space
(area between cells and vessels)

Dr. Vodder Akademie Wittlinger Therapieyﬁ}um
e
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The world of microcirculation research and its significance for MLD

Blood Vessels

Distribution of blood vessels in the body
. Arteries ca. 11,5%

B veins ca. 14,5%
" Mikrocirculation ca. 74,0%
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The world of microcirculation research and its significance for MLD
Microcirculation : area and expansion

Mikrocirculation

Area ca. 7.000 gm
Expansion:100.000 km
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The world of microcirculation research and its significance for MLD

smooth muscle
over elastic layer

smooth
= muscle cell

Zur Mikrozirkulation gehéren: b) Arteriole structure

~——_——

Das Blut und seine Bestandeile, Blutgefasse mit
Durchmesser

(d) <100- 200pum

(Arteriolen, Kapillaren, Venolen), das Endothel !

basement

endothelium
membrane

Initiale Lymphgeféasse , LEC.

Interstitieller Raum

(Bereich zwischen Zellen und Gefassen)

Microcirculationthe functionally most important
Blood circulation.
What is the problem ??

venule

endothelium
to the heart
a) Details of the capillary network
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Vasomotion

Rhythmic vascular diameter changes due to local
tonus changes of the smooth musculature
independentof heart rhnythm, neuronal or
humoral regulation in the microvascular regions.

Informational dynamics of vasomotion in microvascular networks: a review
R. K. Pradhanl, V. S. Chakravarthy2
Acta Physiologica Volume 201, Issue 2, pages 1931 218, February 2011

, T htegfersimprovementsin

microcirculation
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ConditionsLinkedto MicrovascularDysfunction:

IschemiacCardiomyopathy
Am Heart J. 2003 Sep; 146(3):5110

DiabetesMellitus : circulation2016 Nov 1;134(18):1338852.
Prediabetes and Type 2 Diabetes Are Associated With
Generalized Microvascular Dysfunction: The Maastricht Study

ObstructiveSleepApnea
Am JRespirCritCare Med. 2010 Dec 15; 182(12):1510

Aging: JPhysiol 2008;586:3301.
SchizophreniaTransPsychiatry2015;5:616.

Dementia CellMol Neurobiol 2016 Mar;36(2):2458.
Epub2016 Mar 17.

PeripheraNeuropathy
Curr.DialRep.2002 Dec:3(6):44mL

Chaga®isease
Amyloidosisint JCardiol 2010 Nov 5; 145(1):69.

Dr,VODDER AKADEMIE
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Lymphedema: IntJ MolSci 2017 Jan; 18(1): 171.
InflammatoryManifestationsof Lymphedema
StresRelatedCardiomyopathyAnnals of medicine.
2009;41:462470.

Systemid_upusErythematosis ArteriosclerThrombVascBiol
2006;26:22812287.

CerebralVasospasmBiomedRes Int. 2014; 2014():253746.
InflammatoryBowelDisease Am JPathol 2008 Jun;
172(6):145766.

TobaccoAbuse:; AmJPhysidHeartCircPhysiol2011;300:H109H117.
HypertrophicObstructiveCardiomyopathyCoronary

microvasculadysfunctionand prognosisn hypertrophiccardiomyopathy
NEnglIMed2003;349:102-41035.

Obesity: The microcirculation in adipose tissue inflammatiéteviews
in endocrine & metabolic disorderg013;14:6976.
SystemicSclerosis

HypertensionAging Cell 2017 Mar 14
|diopathicCardiomyopathy Cardiology2011;119:19%196,
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5297803/

Lymphedema: a systemic inflammatory process !

Lymphedema is a progressive disease caused by congenital anomalies, obstructions, injuries, or infections of the Deutsches
lymphatic system, usually due to lymph vessel injury damage during cancer treatment with risk factors such as

extensive lymph node dissection and adjuvant chemo/radiotherapy.(1) Arzt ebl att

If a lymphatic injury is present, the fluid flow is interrupted, leading to fluid accumulation, increased lymph s dor Artsch
flow, vasodilatation,valvular dysfunction and reflux. Changes in normal tissue function due to inflammation,

tissue remodeling, lymphatic hyperplasia and adipocyte deposition subsequently occur and lead to

lymphoedemaphenotype.

"A histological feature of lymphedema is the infiltration of inflammatory cells and recent studies with animal I . 1 J l f

models and clinical biopsy specimens have shown that this response plays a key role in the pathology of ﬂtematl()ﬂa ournat 0

lymphedema(2) .
Molecular Sciences

'.F

An increased liquid flow itself can serve as an early signaliifiammation. The TGF m A & 'y | dzi2 ONR Y an open access journal by lE‘IDPI

GKS GNYYyaFT2NYAYyAGHNMBDs BR (Kl R F Rdidhlastdandinkréaged dolfajed production
when lateral lymph vessels are not able, to compensate for the initial lymphatic damage, the resulting persistence of
fluid accumulation in the interstitial space contributes to a sustained positive feedback loop of inflammation that
ultimately leads to pathological changes in lympheden(2).

1) DtschArztebl2017; 114(5): [14 DasLmphddem

2)IntJ MolSci 2017 Jan; 18(1): 171.

Inflammatory Manifestations of Lymphedema

3) Adriving force for change Interstitial flow asa morphoregulator.
TrendsCellBiol 2007;17:4450.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5297803/

Inflammatory manifestationsof lymphedema

A. Tail surgery

~ Fibroadipose deposition Inflammation

ef/
}‘kry

Int J MolSci 2017 Jan; 18(1): 171.
InflammatoryManifestationsof Lymphedema

Bothexperimental and clinical studies over several decades have
identified inflammation as a critical component in the pathophysiology of
lymphedema.A histological feature of lymphedematie infiltration of
inflammatory cellsand recent studies with animal models and clinical
biopsy samples have shown that this response pldseyaole in the
pathology of the disease.

Control Lymphahe ligation

Decreased collecting vessel pumping
Decreased collateral vessel formation Decreased DC trafficking

YWWW WV HK+TR

Lymphadenac Lymph node

A: This leads to lymph congestion, lymph vessel dilatation, tail swelling, |
inflammation, fat deposition and fibrosis, which accurately simulates the
histological characteristics of postoperative lymphedema in humans.

B: with the help of near infrared imaging, it was determined that the removal of tj S i)

lymph node with the corresponding fat pad leads to vascular ruptures, skin reflux and
lymph drainage through collateral vessels, similar to breast cancer surgery after ALND A H
(AxillaryLymphNodeDissectioi.

Conbrol Abtated

C:Anew mouse model in which lymphatic endothelial cells (LECs) are not surgically
removed, resulting in progressive lymphedema. Usi@gelLox technology, the

human diphtheria toxin receptor (DTR) is coupled to a lymph specific promoter
known asFmsrelated tyrosine kinase 4 (FLT4yhich enables ablation of LEG®m

the entire lymphatic network through DTR activation.

End-stage swelling
Fibroadipose deposition Inflammation

'\.J

Lo i Py L .wﬁ
\‘ < ",,", -
Pre-injectior Post-njection Pre-injection Post-ir »A-:‘_'.-;‘l
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5297803/

Experimental Biology

Experimental Biology
and Medicine -~

and Medicine -~
»

LymphologicaMicro - Cosmos

Thelymph-peri lymph system is a "systemically active org@rlymphangiogenesis a recognizedhallmark of
inflammatory processes in tissues and organs
Noregion of the body is impenetrable to the flames of inflammation.

InflammationassociatedymphangiogenesiéAL): the basic drainage task of lymphatic vessels is a
complex balance of locally processed and transported antigens as well as interstitial cytokine ar
immune cellsignaling“ | nf | ammat o rlAL)ispresent in acsits and ahronic tissue
pathologies throughouthe body.Lymphaticvessels play physiological roletevant toall medical
fields as important regulators of flultblance, immuneell trafficking, and immune identity(1)

“leakiness"”

L “Inflammation

Deficient or lacking

Importance of IALin tissue inflammatiompathologiesExamples: ° °
. g .
Dermal inflammation and lymphangiogenesis [ ] @ 9 n >N

B, y l 3;:. 'r.‘.; {
Lymphangiogenesis in intestinal inflammation @ L) Inflammation i )R > m . [ I
Adipose tissue, the metabolic syndrome, and lymphatic function (3) |
Recently more active roles fat EC#n immune regulation have been receiving more & [ i \ ‘ N & Dysfunctional IAL
attention. ' /W I 4 e
LEC#ave the abilityto - themselves take up and process antigens,

- alterimmune cell phenotype anfiinction

- serve as a site of immune calteraction

- secretecytokines that propagate immune respondasth

locally andn the downstream node. (2)

Normal

~ fluid
® cytokine/antigen
leukocyte
LEC activated leukocyte Functional IAL

1) Lymphangiogenesiguel, smoke,or extinguisherof A y ¥t | Y Yiited A 2 y Q& Inflammation

ExpBiol Med (Maywood. 2017 Apr; 242(8): 88895.

2) Emergingolesof lymphaticendotheliumin regulatingadaptiveimmunity.
JClininvest2014;124: 94352. Picturefrom 1)

3) Mechanisms of obesity and related pathologies: the macro- and microcirculation of adipose tissue.

Dr.VODDER AKADEMIE FEBS J 2009; 276: 57381 46. WITTLINGER
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5407543/

Lymphedema: a systemic inflammatory process !
1]

In a study of affected patients undergoing CDT, for exankakliet al.noted

that that the expression of prnflammatory genes such as that for CD14
interferongamma (IFNY ) r ecept or, t-alpha(Ne)ecr osi s f
integrinal pha 4 beta 1 (a4pB1; dlbrsvbAMknown as
tumor necrosis factor receptor p55 (TNFR1),

andCD44 were increased prior to and significaulidcreased

after the first phase ofreatment.

LYMPHATICS ¢« LYMPH ¢ LYMPHOCYTES * LYMPH NODES
Lymphology2000 Mar;33(1):123.

Effect of complex decongestive physiotherapy on geswpressionfor the
inflammatory response in peripheral lymphedema.

_ ) American Journal of Physiology-
FoldiE, Sauerwald AHennig B Cell Physiology
Totume 51 Nawber 1 Ty 301

Am JPhysioHeartCircPhysiol 2014 May 15; 306(10): H14261434.
IL-6 regulatesadiposedeposition and homeostasisn lymphedema

Current evidence suggests thavariety of key players, including T helper cells,
Tregs macrophages, and dendritic cellplay complex roles in the pathologytbe
diseasdby elaboratinginflammatory cytokinesand regulatinghe development
of collateral lymphatiwessels

Tublished by the American Physiologhcal
Al i AJF (Crmmdiiobet s Vo, 290 o |

Int J MolSci 2017 Jan; 18(1): 171.
Inflammatory Manifestationsof Lymphedema
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https://www.ncbi.nlm.nih.gov/pubmed/10769812
https://www.ncbi.nlm.nih.gov/pubmed/?term=F%C3%B6ldi E[Author]&cauthor=true&cauthor_uid=10769812
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sauerwald A[Author]&cauthor=true&cauthor_uid=10769812
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hennig B[Author]&cauthor=true&cauthor_uid=10769812
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4024716/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5297803/

Lymphedema a systemicinflammatory process

Toll-like receptordeficiencyworsensinflammation

andlymphedema after lymphatic injury
Am JPhysiolCellPhysiol 2012 Feb 15; 302(4): CAD719

i | canclusion, we have shown that TLR function plays an important role in

homeostatic responses to lymphatic fluid stasis.

These molecules(endogenous danger signals:

extracellular matrix breakdown products (hyaluronan fragments), heat shock
proteins (HSPs), members of the S100 family of proteins, and nuclear proteins,
such as high-mobility group box-1 (HMGB1)é .

regulate a variety of effects like lymphangiogenesis, fat deposition, inflammation,and
tissue fibrosis.These molecules are known to activate TLR 2, 4, and 9, suggesting

that these pathways play important roles in the regulation of tissue responses

to lymphaticfluidst asi s and i nfl ammation process

Dr,VODDER AKADEMIE
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American Journal of Physiology-
Cell Physiology
Vetume 44 Nawier 1
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3287358/

Lymphedema: a systemic inflammatory process!

IV

Summaryof selectedcytokinesand growth factorsinvolvedin lymphedema

Cytokine Function
Impairs lymphangiogenesis
IFNy _
Activates macrophages
IL-1 Induces DC migration
.13 Impairs lymphangiogenesis
Promotes M2 macrophage activation
L4 Impairslymphangiogenesis
Promotes M2 macrophage activation
L6 Regulates chronic inflammation
Decreases adipose deposition
Mediates softtissue fibrosis
TGH3 1 Negatively regulates lymphatic vess
regeneration
VEGKC Promotesymphangiogenesis

Dr.VODDER AKADEMIE

Int J MolSci 2017 Jani8 (1) :171.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5297803/

Lymphological Micro - Cosmos

The phenomenon of chron. Inflammation in the vascular lymph system
Relevant publications on the topic (selection)

! N OpeneAccess Impact Journal on Aging
iioi

Lymphatic
Researchand
Biolog

International Journal of
Molecular Sciences

ADVANCES in

= WOUND CARE

Dr,VODDER AKADEMIE
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Aging(Albany NY. 2016 Nov; 8(11): 3063090.
Mast cellsand histaminearetriggeringthe N~ B-
mediatedreactionsof adult and agedperilymphatic
mesenterictissuesto acuteinflammation.

LymphatResBiol. 2008;6(34):12337.
Lymphaticendothelial cells lymphedematoudymphangiogenesis
andmolecularcontrol of edemaformation.

Int J MolSci 2017 Jan; 18(1): 171
Inflammatory Manifestationsof
Lymphedema
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The phenomenon of chron. Inflammation in the vascular lymph system
Relevant publications on the topic (selection)

Cell- and Plasma-derived Endothelial and Vascular Cells derived
PRO-INFLAMMATORY ANTI-INFLAMMATORY Mediators
Mediators

Circulation CircRes. 2016 Jul 8; 119(2): X7B0. = —

Research New memberof endothelialarsenal ko oNOSNO

. . : IL-8
againstinflammation VEGF

(e American
Heart PAF
Association. Histamine

G eNOS-NO

Prostacyclin

Oncotarget 2017 Dec 14;9(6):7204218
Inflammatory responsesandinflammation-associated
diseasesn organs.
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Mei R.Fuet al. :

PRECISIONSSESSMENT OF HETEROGENEITY OF LYMPHEDEMA PHENOTYPE, GENOTKFREBIENRISK

Published online 2016 Jul 22. doi: 10.1016/|.breast.2016.06.023

Fu et al. found thainflammatory geneswere associated with a greater number of
symptoms dudo Lymphedema :

IL-4 rs2070874vas significantly associated with phenotype of impaired Imdbility
and fluid accumulation

Phenotype of fluid accumulation was significar@bgociated
with IL6 rs1 800795, IL4 rs2243250 and 1L4 rs2070874

Phenotype of discomfort was significantly associatgith
VEGFC rs3775203 and 1L13 rs1800925.

Dr,VODDER AKADEMIE

Shahio Mosood, MO, Editor

WITTL [r* GER

Wittlinger Theraplezﬁ um

/" Dr. Vodder Akademie
www.vodderakademie.com

»I!I!

www.wmﬂﬁegmlezentrum.com


https://www.ncbi.nlm.nih.gov/pubmed/?term=Fu MR[Author]&cauthor=true&cauthor_uid=27460425
https://dx.doi.org/10.1016/j.breast.2016.06.023

Scienceof aMicroparticlesi¢ Sophisticatedvesicled

Microparticlesare small (0.4 um) large lipietich vesicles that are caused by various mechanisms such as mechanical stress (DiehkIN2g9&)¢t
apoptosis (BarryPraticoet al. 1997), Mallat, Hugelet al. 1999) and cell activation (Beaudoin &wabndin1991) of plasma membranes of multiple cells. Th
probably have manyp@tho)-physiological functions e.g. in the areahafemostasisnd in the development and progression of diseases such as atherosc
and malignancies (Barry and FitzGerald 19®igrhant Tushuizeret al. A subgroup ofmicroparticlesare endothelial microparticles(EMP) that originate
from activated, destroyed and/or apoptotic endothelial cells and thus represent a marker for vascular damage

Excerpt from : Cellular Internalization MicroparticlesDissertation On the acquisition of the Doctorate of Medicine at the Medical Faculty of the EM@wimiliansUniversitatZuMinchen
Submitted byGéraldineMdiller-Stoyfrom Munich 2013

Extract from: Inaugural dissertation for the award of a doctorate in medicine from the High Medical Faculty of the RukityJBaehum

presented by Lisa Maridiedballafrom SeeheiraJugenheim

RESEARCH ARTICLE

Shearsensitive microRNA4amodulatesflow-dependentregulation of endothelial inflammation
J CelBci2015128:70-80

Roleof flow-sensitivemicroRNAsn endothelial dysfunctionand atherosclerosis; 6MechanosensitiveAthero-miRs
ArteriosclerThrombVascBiol.2014 Oct;34(10):22066.

& 9 Y S NeHidegtd indicates that alteration of flow conditions regulate expression of miRNAs

in endothelial cells bothin vitroandin @A @2 ¢

The key signaling pathways that are targetedtmse mechanemiRsinclude the endothelial cell cycle, inflammation, apoptosis, and
nitric oxide signaling.
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https://www.ncbi.nlm.nih.gov/pubmed/25012134

Science of AMicroparticlesiii Sophisticated Vesicles !

Themajority of the microparticlespresentin healthy blood originate from thrombocytes

Other cellsof the entire vascularsystem suchaserythrocytes granulocytes monocytes lymphocytesand
endothelialcellsare capableof forming microparticles (VanWijk,VanBavekt al. 2003) §orel,Hugelet al.2004).
Thefragmentsof the membranewith intracytoplasmicmaterial are releasedinto the extracellularspace

Recent reports identified particles containing micro RNAs élxatt protectiveeffects on downstream targets
“Microvesiclesappear to be more than just biomarkers of vasculajury. Theyserve as important para/endocrine
mediators in celito-cellO 2 Y Y dzy’ A Qiivehits lgrgedvadume, the microcirculation probably serves as the maj
source ofendothelialmicrovesiclesnthec i r cul at i on” .

Circulatingmicrovesicledrom patients with cardiovascular disease impair endothelial function in
vessels from healthy animals !Eirculation. 200Nov27; 104(22):264%2.

ThemechanemiRsthat are implicated in atherosclerosis are termediay S OK | y 2 atReydod A datide
potential therapeutic targets to prevent or treat atherosclerogiseriosclerThrombVasdBiol. 2014 Oct; 34(10): 2208216.
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Endothelialmicroparticlesare jointly responsible for the
Development of "endothelial dysfunction” and determinable as diagnostic marker
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Clin Chem. 2013 Aug;59(8):1166-74..
Evolving role of microparticles in the pathophysiology
of endothelial dysfunction.

Microparticlesincludemembraneand cytoplasmic
Cellparts RNAmicroRNAlipids, but also functional
EndotheliaNO-Synthasé !!

MP's are biomarkersfor vasculadamageandinflammation!
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https://www.ncbi.nlm.nih.gov/pubmed/23529703

Cellular"CrossTalk" in microcirculation

Roleof flow-sensitivemicroRNAsn endothelial dysfunctionand atherosclerosis;

oMechanosensitiveAthero-Y' A wsanéeegKumar* Chan Woo Kigh* Rachel D. Simmopsand HanjoongldH2
ArteriosclerThrombVasdiol.2014 October

Recentpublications have identified particles containing miciieNASs that have protective effects on

downstream targetsMicrovesiclesserve as important endocrine mediators in cet-cell communication.

In view of its large volumemicrovesiclegrobably serve as the main source ehdothelialmicrovesicles
in the circulatory system.

Circulatingmicrovesiclef patients with cardiovascular disease interfere
the healthy endothelial function in vessels of animalgl.,iion 2001, nov 27

lus< \ o. o
\ \Jb .in///’» °°o.°°°°

Platelets

Dr,VODDER AKADEMIE W(TTLINGER
/" Dr. Vodder Akademie Wittlinger Therapieﬁum
www.vodderakademie.com www.wittiagggriezentrum.com

‘,' /

1 l NG FTHERAPIE | ZENTRUM


https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar S[Author]&cauthor=true&cauthor_uid=25012134
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim CW[Author]&cauthor=true&cauthor_uid=25012134
https://www.ncbi.nlm.nih.gov/pubmed/?term=Simmons RD[Author]&cauthor=true&cauthor_uid=25012134
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jo H[Author]&cauthor=true&cauthor_uid=25012134
https://www.ncbi.nlm.nih.gov/pubmed/25012134

Theworld of microcirculation research and its significance for Ml
The lymph flow can be influenced by internal and external stimuli.

Sympaticolysis during MLD increases vasomotion and lymphatic volume

Improved Vasomotion = Altered Shear Stress = Reduced Inflammation

Professional MLD/KPE is the "Manual Therapeutic Agent" in the field of
Microcirculation improvement !

Physicaimprovements achieved through this usually result in
the additional optimization of "emotional factors" (trust, hope, joy, selicceptance)
animprovement of the systemic inflammation process and immune strengthening !
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Microcirculationoptimization through
"Pulsed electromagnetic field therapy (PEMFT)"
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Improvement of microcirculation in the lymphatic area
through PMFT : Microcirculation in the focus of research

Abbildung 341
MeRdaten zum Merkmal ,,StromungsfluB der initialen Lymphe Q.“

(Mittelwerte) im subkutanen Targetgewebe in einem 60-tdgigen Behandlungszeitraum bei
einer Stichprobe aus geriatrischen Diabetikern mit Polyangioneuropathie, die zusatzlich
zur klinikiiblichen Therapie komplementar mit einem bestimmten elektromagnetischen
Wechselfeld mit Vasomotionsstimulation behandelt wurde (Verum), im Vergleich mit einer
Stichprobe, bei der keine komplementdre Behandlung stattfand (Kontrolle).
Signifikante Merkmalunterschiede zwischen den MefRdaten der Kontroll-Gruppe und den MeRdaten der
zusétzlich mit einem bestimmten elektromagnetischen Wechselfeld behandelten Verum-Gruppe traten ab
dem 10. MeBtag auf.

m Kontrolle ® Verum
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0.d 10.d 20.d 30. d 40.d 50.d 60.d
MeRzeitpunkte
Kl opp et . al. : s, Mi krozirkulation i m Fokus der Forschu
MediquantVerlag 2008
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Lymphaticsmoothmuscle the motor unit of lymph drainage

PierreYves von deweid,
David CZawieja

Embedded into the wall of collecting lymphatic vessels and trunks,
the lymphatic smooth muscleare cardinal to the functions of the lymphatic
system.Their intrinsic contractil@roperty —the intrinsic lymph pump— is
sensitivetowards physical signaling.!

..rhythmical and phasic contractions of the vessels,

representthe principal mechanism by which lymph flow is generated.

The International Journal of Biochemistry
& Cell Biolog¥olume 36, Issue,7
July 2004, Pages 11417153
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http://www.sciencedirect.com/science/article/pii/S135727250300431X
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EvidenceBased Use of Pulsed Electromagnetic Field Therapy in Clinical Plastic Sur

BerishStrauch MD,Charlegerman, MDRichardDabh MD , Louis JlgnarrO PhD,ArthurA. Pilla PhD
AesthetSurgJd (2009) 29 (2): 13B43.

Overall PEMF Mechanism

PEMF

Ca?+* + CaM —— Ca?*CaM
PEMF increases Ca?" binding to CaM (milliseconds)

Ca?*CaM + eNOS —— NO

Ca?*CaM binds to eNOS, catalyzes NO release (seconds)

Anti-inflammatory: increased Blood & Lymph Flow
Pain/Edema Decrease (seconds/minutes)

(seconds/minutes)

NO — cGMP — Growth Factors (hours/days)

FGF-2 (VEGF) Angiogenesis (hours/days)
TNF-a Collagen/Granulation (days)
TGF-B Remodeling (days/weeks)
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Microcirculation improvement in the vascular/lymphatic system through PEMF therapy

smooth muscle
over elastic layer

o

DiabetFootAnkle. 2013; 4: 10.3402/dfa.v4i0.22081.
Gauravlhakral] MD, et al.:Electricaktimulationto acceleratevound healing

b) Arteriole structure

~—

Am JTranslRes.2018 May 15;10(5):1260272.eCollection2018.
Coupling of pulsed electromagnetic fields (PEMF) therapy to molecular grounds of the

Funk RH

BrJPharmacol 2005 Mar;144(5):608.6.

Vasomotion cellular backgroundfor the oscillator and for the synchronization
of smooth musclecells

Aalkjaer&, Nilsson H

endothelium

to the heart

a) Details of the capillary network

Microcirculation: the focus of research ;
Introduction to biomechanical, physiological and
pathophysiological basics

and selected treatment options

Or. med. B, Klopp

Lymphaticsmoothmuscle the motor unit of lymph drainage Mikrozirkulation
Pierre'Yves von deWeid?:, David CZawiejd Mm FOXNE der Forscng

The International Journal of Biochemistry b e
& Cell Biologwolume 36, Issue,? /\\
¥

July 2004, Pages 1147153
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Different ways of PEMF-coupling to molecular biology of
the cell:
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Pilotstudy 2015 :
Pawelke- Wittlinger 6 PMFT

Isthere a specific effect of a specific PMFT signal in regard to
oedemareduction and inflammatory parameters in addition to the established
KPE therapy as part of a\Beek intensive therapy ?

YES clearly with all examined parameters

R.Pawelke: unpublished data 2015
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Clinicalfollow-up study- PawelkeMittlinger 2015

outcomes
In 10 consecutively admitted patients with primsek Leg lymphedema
the signal configuration BEMER (R8asadditionally tested twice a day for 20 minutes in addition to the
standardizedtherapy program.

All patients showed a significant reduction afedema!

without PEMF signal (previous stay !) : edema reduction between 3.099%07 % on average @.68 %.
with PEMF signaloedemareduction between 5.73 %12.41 % on averagef 8.96 %

A comparison of the two groups showed an increaseogdemaimprovement with an additional
Use of the PEMF signal configuration on an average3at.23%o!

Summed edema improvement of both comparison groups:
WITHOUT PEMF therapy (previous stay) : 4,070 ml, ave8@geml.
WITHPEMF therapy : 5.332ml ,average892 ml

Thecollectedlaboratory data showedrelevantchangesn "inflammatory parameters'.
tendencyproinflammat.paramete(TNFalpha ,CRhcreased) -and tendencyanti-inflammatory
(FGReduced VEGF,PDGFliicreased, MCR1 reduced IL-6, I.-8 reduced !

Thescore "general condition™ subjective patient information (610) showed improvements in the course of the study
from scale value + 1 (7 to 8) to scale value +7 (2 te- B average improvement by 4.8 scale values
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Lymphologicaimacro-micro-cosmos and beyond....
Thesoulbody axis !

In viewof the scientific data in the field of
"Shear Stress" andMicroparticle Research", the
fantasticseeming solution and dissolution of the "sodtody dualism
to be realized by the communication network ofrlicroparticles' !
Asa bridge between the individual spiritual world and the
Humanmorphology down to the cellular and subcellular level.

Wouldn't it be wonderful, inthe microcosmto get closer tothe mystery oflife ?
Themany still open questions of the microosmos, the instant ceitell communication
betweenapprox. 80 trillion cells, in reaction and in cooperation with the
"Emotional feeling and processing" and the "Emotional being and consciousness" are
in the future Calland order in the sense of sustainable prevention and therapy !
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What protects and affects the endothelium, the blood/lympthow

conditions,the immune system, the world omicroparticles?

LaughingC @

Dancing..

Joy friends and good atmosphere...!
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Lymphological macro-micro-cosmos and beyond....
The soul-body axis !

Thisfield of research, especially the knowledge of the mode of action of the
"lymphological endothelial microcosm" gives it the significance of a
"Systemich NHlanfé [ € YLIK2f 23 ¢é €
amore important medical interdisciplinary in théuture, even a Pacemaker functio
In successful treatmensystemicallyeffective endothelial diseases.

In this sense....
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