4.

d.

Questions for angiogenesis
What is angiogenesis?

What are the functions of endothelial cells
during angiogenesis?

Which cells can induce angiogenesis?

What is tumor angiogenesis and what are its
conseguences?

Steps and cell processes for tumor

angiogenesis?

6.
1.

Name pro-angiogenic factors
Transcription factors of angiogenesis,

regulation of transcription factors via UPS,
8. Which types of angiogenesis do exist in

human body?



Tumor angiogenesis

Process of tumor angiogenesis, the formation of
tubes from preexisting vessels

e =

e, —_——

3

o

+— Basement membrane
— Endothelial cells

SRR X Y
.: _. .':..’j:."'."
i '8-'8.

VEGF

Connective tissue/ECM

/ Tumor

(Smooth muscle cells)



Tumor angiogenesis

Tumor Angiogenesis

7. Loop Formation &
Vessel wall maturation

5. Degradation &
Invasion of
ECM

8 Te
& 2. Angiogenic factor
\ & binding
A\

4. EC migration

Yoy, 3. EC prollferatlon
%%29



Angiogenic factors

Factors necessary for angiogenesis
1. Which factors are involved?
Pro-angiogenic factors

- FGF = fibroblast growth factor

- VEGF = vascular endothelial growth factor

-  EGF = epithelial growth factor

- TNFoa = tumor necrosis factor o

- Interleukins and prostaglandins

HIF-1a
transcription factors

— B-catenin
NF-xB
c-Jun

2. Which cells are involved?

- Endothelial cells

- Smooth muscle cells (Pericytes)
- Fibroblasts (cells of the ECM)



Components of angiogenesis

Which cells are involved?

- Endothelial cells (Proliferation, migration, angiogenesis
stimulation)

- Visceral smooth muscle cells (Pericytes: vitality of tubes)

Fibroblasts (ECM remodeling, angiogenesis stimulation)

By inflammation: immune cells (ECM remodeling,
angiogenesis stimulation)

By tumor angiogenesis: tumor cells (angiogenesis
stimulation)

By obesity: adipocytes, Immune cells (angiogenesis
stimulation)



Stabilization of transcription factors for angiogenesis:

Regulation of substrate binding to their own E3 Ub Ligases
via post-translational modifications e.g hydroxylation,

- HIF-1la phosphorylation....?
— [-catenin
- NF-«xB

- ¢c-Jun

Which Ub-chains?
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Functions of the UPS 0 B o TELLE

INNERE MEDIZIN

Functions of the ubiquitin proteasome
system (UPS) in cells

26S proteasome

Cell cycle Transcription regulation

1.

— | Protein quality control

4.
Signal transduction |«———

T Stress response

—— 3.

Angiogenesis

2 — ~. 5.

l Adipogenesis

/

Apoptosis

Antigen processing

77?7 Tumor growth




Outlines:

» Definition of obesity/adipositas
 Human adipose tissues
* Adipocytes types
« White adipose tissue (WAT) is connected with obesity
« Causes for obesity
Components of the WAT
-Processes in the WAT (Adipogenesis, Angiogenesis, Apoptosis, Infiltration of immune cells)
-Expansion of the WAT:
-Hyperplasia and hypertrophy of adipocytes
-Adipogenesis: Definition
Inducers
Features of white adipocytes: Secretion of adipokines
(Adipokines, mechanism)
Accumulation of lipid droplets
(Formation, expansion and degradation of LDs)

* Obesity-associated diseases:

« Treatments of obesity
10



Obesity - Adipositas

« Adipositas, from latin adeps ,Fat”

e Obesity is abnormal or excessive fat
accumulation that may impair health
(WHO).

* Obesity is defined as excess of fat with a

body mass index (BMI) of 30 kg/m2 or
greater

CALCULATE YOUR WE{EHT
I B M I = HEIGHT X HEIGHT

I etre)

e Wwaist circumferences
(Bauchumfanq)



https://en.wikipedia.org/wiki/Waist_circumference

BMI Classification

Super Obese
Morbidly Obese
Severely Obese
Obese
Overweight
Ideal BMI
Underweight

! 19-25




A worldwide epidemic...

« 1997: WHO formally recognized obesity as a global epidemic
« Currently more than 500 million obese people worldwide
* Obesity and overweight are linked to many co-morbidities:

— Atherosclerosis

— Diabetes type 2

— Heart disease

— Cancer, high risk

— High risk for COVID19



A worldwide epldemlc WHO: 9 June 2021
Data of 2016

 Worldwide obesity has nearly tripled since 1975.

* In 2016, more than 1.9 billion adults, 18 years and older,
were overweight. Of these over 650 million were obese:

* 39% of adults aged 18 years and over were overweight in
2016, and 13% were obese.

« 39 million children under the age of 5 were overweight or
obese in 2020.

* Over 340 million children and adolescents aged 5-19 were
overweight or obese in 2016.

* Obesity is preventable?



A worldwide epidemic...

—

YOUTH OBESITY RATES AT NEW HIGHS WORLDWIDE

-

1936

CHANGE IN YOUTH
OBESITY PREVALENCE
(5 TO 18 YEARS OLD)

I 02 T05%
I 52 T010%
B 10%T015%

15% TO 20%
20% TO 25%

1. High-income country problem, overweight and obesity are now on the rise in low- and
middle-income countries, particularly in Asia and Africa .

2. In Africa, the number of overweight children under 5 has increased by nearly 24% percent since
2000. Almost half of the children under 5 who were overweight or obese in 2019 lived in Asia.



A worldwide epidemic...




Types of adipose tissue

* Which fat tissue do occur in human body?

White adipose tissue (WAT)

Throughout the body

Unilocular lipid droplets
Sparse mitochondria
Storage site of energy surplus

Energy storage

Thermogenesis???
(BAT???) Brown adipose tissue (BAT)

Beige adipose tissue

Infiltrated in WAT

Multilocular lipid droplets
infiltrated in WAT, vascularized,
and innervated

Mitochondria dense

Energy produced in the form of
heat

Recruited by cold and
pharmacological stimuly

Thermogenesis

Mostly interscapular

Multilocular lipid droplets
Highly vascularized and
innervated

Mitochondria dense

Energy produced in the form of

heat



Location of adipose tissues on human

body

EPICARDIAL-AT BROWN-AT
_ o : FRONT P storace  BA“®  Enerey
White = "3 r Beige Brown & ENERGY EXPENDITURE
ilk production i
S L e FXPENDITURE Cervil
‘ \ Supraclavicular
7 N willary
Breast-AT ' ... Periaortic
LACTATION @ 7 : : Paravertebral
’ <7
/ F.\i Py Perirenal
s ——————— - 4
Metabolic activity
: — WHITE-AT
%Mitochondria Q Nucleus O Lipid storage @Milk vesicle eemgi SE?'OngGYE CHOEE;;;ROL
PRODUCTION
Secretion of adipokines different!
SAT: subcutaneous adipose tissue
. . . . i : : SAT M BAT
Ladoux et al. 2021, Biomedicines VAT: visceral adipose tissue

L] VAT | Breast-AT



Occurence of different adipose tissues

* White adipose tissues (WAT): by adults and children
(e.g. subcutaneous, visceral)

* Brown adipose tissues (BAT): by babys, very rare by
adults and by most of winter sleeping animals

* Beige adipose tissue: Inducible by cold and pharmaka
by adults, location almost exclusively in subcutaneous
(SAT) depots In humans

* Pink adipose tissue: women
 Blue adipose tissue: adults in liver???




Adipocytes typ

es In human adipose

tissue

_J

Adipose-derived stem cells
Differgntiation medium: Insulin, DEX,
IBMX, biotin,k pantothenate, Pioglitazone
Rosiglitazone or Troglifazans , T3,
transferrin, indomethacin

«Capable of expansion in vitro

f-“?’* “”\l_\

;,-r ~ .f"'— ¥

Oy
.

Primary preadipocytes
Differgntiation medivm: Insulin,
DEX, IBMX, biotin, partothenale,
rosiglitazone (or similar), T3,
transferrin

Mature adipocytes

~Committed 1o adipogenic differentiation
*Reflect the stuation in adipose lissue
~Available in small amounts.

Mary limited renewal capacity

Ruiz-Ojeda et al. 2016

Characteristics Multipotent
sCryopreservable
Differentiation time | 12-14 days 8-21 days
l W l
_ ET -

White differentiated
adipocytes

Beige differentiated
adipocytes

o

Brown differentiated
adipocytes

International journal of molecular sciences



Adipocytes types

Brown Adipocyte

White Adipocyte

Brite (or Beige) Adipocyte

Mitochondria ‘ Nucleus Q Lipid droplet

UCP1 Expression Positive Negative Positive
Mitochondrial
o e High Low Medium

Density

LD Morphology

Multi-locular

Uni-locular

Multi-locular

Primary
Function

Thermogenesis
Endocrine

Energy storage
Endocrine

Thermogenesis?
Endocrine?




Functions of white adipose tissue

* Energy storage
* Protect some inner organs
* Normal glucose homeostases

* Dermal white adipose tissue: protect from pathogen,
activation of iIimmune system during inflammation and wound
healing, wound healing

* Reqgulation of hormones —— more functions: regulation of
appetite, glucose metabolism etc.



Abnormal and excessive accumulation of the

white ad] ISSue
‘ (WAT) \

Obesity




Causes for obesity

« A combination of excessive food intake (fast food), lack of
physical activities

» Genetical reason: very limited
* Medications: e.g. hormones
* Virus ( infection???)



Components of the white adipose tissue
(WAT)

o AR — Leptin

o A L A - o
VA N N Adiponectin
AT A
1 y 5N )

N o
3“‘./1%.‘ ‘\.
52.0 { = TNFa
& gl = -6
‘@)
S — PAIL

* Mature adipocytes
* Preadipocytes
*Immune cells

* Endothelial cells
*Nervs

L e I

- 4 4

( IR — | e patin
’ L\

o \ .-"--', )
S SN ) ——— Adiponectin |
\ | ol '

\ w—- TN Fox
S, e L6
o D e PALY

S

: ~ PO A
) 4 { Other =173 Endothelial
1 ') - - ' >
| .\\ Adipocyte 3 _q_.;' Macrophage inflammatory cells & o cefl

Nature Reviews | Cancer

Khandekar et al. Nat Rev Cancer 2011



Cellular processes which are active in the
white adipose tissue
(WAT)

Lean adipose tissue Obese adipose tissue
1 Adiponectin J Adiponectin Apoptotic adipocyte
¢ Leptin T Leptin and crown-like

Pro-inflammatory cytokines structure

TNF-0,IL-18, IL-6

FFAs ’

@
@
@
- @
Resident immune Hypoxia-induced . “ 4
cell population Anaiogenesis ‘
Chemoattractants Immune cell
MCP-1, MIF infiltration

T Increased

. ® & &

i Decreased Adipocyte  Preadipocyte T eell M1 Macrophage M2 Macrophage Dendnitic Cell



Cell processes which are active in adipose
tissues:

« Adipogenesis (for expansion of WAT): mesenchymal
stem cells (MSCs), preadipocytes, adipocytes

* Angiogenesis (for expansion of WAT): endothelial cells
» Apoptosis (for immune cell infiltartion)
* Infiltration of immune cells: iImmune cells



How does expand the white adipose
tissue?
(Hyperplasia & Hypertrophy from adipocytes)

Cell hyperplasia and Lean adipose tissue
hypertrophy:
Healthy cell 7 %

Hyperplasia and hypertrophy

Hypertrophy
y A/\ .

Hyperplasia

e e

Group of adipo-angiogenic cells
(angiogenesis and adipoangiogenesis) macrophages M1)

Crown structure (died adipocytes and




-

mesenchymal stem cells

adipogenic

committed to adipocyte lineage
stimuli \

committed white preadipocytes | - unable to differentiate into
other cell types

terminal differentiation

1. Adipogenesis

- lipid transport and synthesis
- secretion of hormones
(adipokines)

mature white adipocytes




Multilineage differentiation programs of
mesenchymal stem cells (MSCs)

Muscle cell Neuron

C RL3BACURD1 , C RL3BACURDZ

CRL3KLHL9, CRL3KBTBD13 CRL3BACURD3, CRL3'BTBD.6A
CRL3KLHL40, CRL3KLHL41 CRL3KLHL20, CRL3glgaxon|n

\MSC/

20-25% formation of preadipocytes <O

7N

CRL3SPOP CRL3KEAP1 (KLHL19) CRL3KEAP1 (KLHL19) CRL3BACURD ?
CRL3*™ PEF1/ALG2-CRL3"""

o \‘0,

Osteoblast/Chondroblast Adipocyte

Dubiel, W., Dubiel, D., Wolf, D.A., and Naumann, M. (2018). Cullin 3-Based Ubiquitin Ligases as Master
Regulators of Mammalian Cell Differentiation. Trends Biochem Sci 43, 95-107.



Inducers of adipogenesis

- adipocyte differentiation from fibroblast-like
preadipocytes to lipid-loaded adipocytes.

Adipogenesis

$ | ;/
(Adipogenic stimuli) ( First wave ) ( Secondwave ) CHOP l
@ ) — 'z \/ \
Growth hormone — U P S
Adipocyte /
phenotype

PPARgamma 1

l

/
\
P
Glucocorticoids— | | /

A y

Transcriptional Networks Controlling Adipocyte Differentiation.

3

R. SIERSBZK AND S. MANDRUP. Cold Spring Harbor Symposia on Quantitative Biology.

Dysfunction of adipogenesis is a hallmark of obesity.



PPAR-y Inducible genes

Coactivators ok /
SHCLSCL S BP0 S

Gene expression
+ | Adipocyte differentiation

*  Anti-inflammation

* Insulin sensitization

* Lipid metabolism

|

cytoplasm




Why study adipogenesis?

White Adipose
Tissue (WAT)

functions

\

energy storage

endocrine organ
- leptin regulating metabolism
- adiponectin regulating
insulin sensitivity

diseases

\

Lipodystrophy
- reduced adipose tissue
- ectopic lipid storage

Obesity
- adipocyte expansion and
increased adipogenesis



2. Obesity needs angiogenesis

Under which conditions angiogenesis is
switched on?

Normal angiogenesis:
1. Embryogenesis
2. Menstruation

3. Wound healing

4. Obesity, adipose tissue expansion
requires vascularization

34



2. Obesity needs angiogenesis

« The adipose tissue growth by cell proliferation and
differentiation of preadipocytes called
adipogenesis &

-

« Differentiating preadipocytes produce
proangiogenic factors such as VEGF -

* Adipogenesis needs angiogenesis to supply |
growing adipose tissue with nutrients and oxygen, o/
vasculature responds by increasing the number and/or
size of blood vessels.

* Inhibition of angiogenesis reduces obesity?

Adipocyte

Blood
vessel

{

35



3. Apoptosis

Obese tissues contain apoptotic
adipocytes
~ Immune cell infiltration

36



4. Obesity induces immune cell infiltration

Lean > Obese

MCP-1 (CCL-2)

MIF

MIP-1a
Adiponectin Monocytes
Leptin
T Macrophages

Adipocytokines
Adiponectin ! RANTES
Leptin 1 p
Resistin

Adipocytes

Proinflammatory cytokines/chemokines
TNFa
IL-6, Visfatin Leukocyte-derived factors
PAI-1, Angiotensinogen Resistin
RBP-4 IL-1B




Features of adipocytes

Adipocytes matures

1. Secretion of adipokines,
hormones, cytokines, growth

2. Accumulation of lipid droplets

Reor / : \
Progeniteurs / Cellules@ndothéliales Macrophages,
préadipocytes microvasculaires lymphocytes
N—— (capillaires & lymphatiques) ’
A —> Ry <> ) ”O
adipogenese . p . m
matrice extracellulaire inflammation?
. 5 angiogenese?
angiogenese
. | - Sécrétion cytokines
# < = & chémokines

Tissu adipeux ?«’ -2

bessmbismnsinr nnmanmbiala A kinmie adicmacie Tanmcaallidan Aala Fuanbine nbenmaatranaiil aiea /I TCUN Adwd TA fnneé AicancaAan,



1. WAT Is an endocrine organ, which influence
itself and other organs

Paracrine Endocrine

White
Vasculature Adipose ® Brain
. . “:j
Muscle
Macrophages
. Autocrine
Preadipocytes

Adipokines with demonstrated autocrine, paracrine, and/or endocrine effects:

Cytokines and Cytokine-Like Proteins: Leptin, TNFq, IL-6
Complement-Related Proteins: Adiponectin, Adipsin, and ASP
Fibrinolytic Proteins: — PAI-1

Proteins of the Renin—-Angiotensin System: . Angiotensin 11

Others: Resistin, Visfatin, RBP-4, Adrenomedullin



Secretion products of adipose
tissues

* Adipose tissue secretion products
leptin

* Adipokines e. g. leptin,
adiponectin T

+ Other hormones P

* Growth Factors S\ A

* Cytokines +— oo, —>

* VEGF / g A58 \

 Chemokines MCP-1 l
MIF, IL-8



Adipokines influence other organs

Appetite
Satiety
Activity

L

Incretin

secretion
Insulin secretion Resorption Insulin sensitivity

Insulin sensitivity
Glucose production
Lipid metabolism

Inflammation - Lipolysis
Immune response =2 'r(;ps(::ra
Coagulation g v H i i 99 i
Vasoactive factors » X ~ ) P
I j & i »Browning“
? |



Adipokines

 adipokines, or adipocytokines (Greek adipo-, fat; cytos-, cell; and -
kinos, movement) are cytokines (cell signaling proteins) secreted by
adipose tissue

* e.g. Leptin (energy balance by inhibiting hunger)

» Adiponectin (glucose regulation and fatty acid oxidation)

 Resistin (from immune cells metabolism cholesterol: LDL)

e Ghrelin (from stomach: stimulate hunger)


https://en.wikipedia.org/wiki/Cytokine
https://en.wikipedia.org/wiki/Cell_signaling
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Adipose_tissue
https://en.wikipedia.org/wiki/Energy_homeostasis
https://en.wikipedia.org/wiki/Hunger_(motivational_state)
https://en.wikipedia.org/wiki/Glucose
https://en.wikipedia.org/wiki/Fatty_acid
https://en.wikipedia.org/wiki/Oxidation

Secretion products of adipose
tissues induce some diseases

Atherosclerosis

Obesity

Rheumatoid arthritis
Osteoarthritis

Diabetes

Liver injury
Cardiovascular diseases

Chemokines
CcCL2
CXCL8
CXCL10
CCLS

Fatty acids
Cholesterol
Retinol -w-————
Prostancids
Steroid hormones

adipose
tissue

1 Visfatin
PAI1
NGF IL1-RA Apelin
VEGF IL-6 Vaspin
TNF Omentin
IiL-10 Hepcidin

Chronic kidney disease

Type 2 diabetes
Rheumatoid arthritis
Septic shock

Obesity
Type 2 diabetes (?)
Apnocea syndrome

Athercsclerosis
Arthritis (?)
Fatty liver disease

Insulin resistance
Rheumatoid arthritis
Osteocarthritis
Hepatitis

Intestinal inflammation
Sepsis
Encephalomyelitis

Lung injury



Features of adipocytes

2. Features of adipocytes

LiSa-2: accumulation of lipid droplets

Differentiating LiSa-2 cells, lipid formation visualized by ORO staining

adapted from Huang et al., 2012



2. Features of adipocytes
LDs are stained with Cullin3 and Rab18 antibodies




Formation of lipid droplets

| ER-restricted tether ERAD complex
I Hairpin (e.g. UBAC2) —

EXDOOOOE
ASUBIBIRIRIRIDIG! )

)))) {

1! )

(Cdc48)

i

|

| |

I |
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| |
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I | nh

i Farnesylation i dLlplij

I 1 t
, PEX19 | FOR'e
I :

| |

I i

| |

| :

| I

i UBXDS8 insertion i droplet protein

i I Pe El_\\_v_a_y _______ ; Proteasomal

degradation

James A. Olzmann & Pedro Carvalho, Nature reviews | Molecular cell Biology, 2019



Content of lipid droplets
(synthesis of TAG)

(1) TAG synthesis and
lens formation

TAG synthesis Seipin

(Y ftZ/ScsS)é ?

.\ Deposition betwe
> the inner and oute
TAG synthesis | [o2flets
G3P

' Acyl-CoA~{(GPAT)
i v

Maintenance
of ER lipid
composition
and shape?

‘ LPA
- Acyl-CoA™
‘ v

James A. Olzmann & Pedro Carvalho,
Nature reviews | Molecular cell Biology, 2019



Expansion/growth of lipid droplets

2)Emergence and nascent
lipid droplet formation

f

oligomer — Sk

r : Nascent
lipid droplet

PLIN3/
{Pin1)

| Local TAG |
| synthesis |

|

Lipid droplet

(3) Lipid droplet budding
and growth

ER lumen

Cytoplasm



Degradation pathways of Lipid Droplets

4 )

A
/ A ' W Perilipin
(— i W Rab GTPases, elc.
Droplet '
Hsc70 @ Lysosomal Hydrolases

Lysosome

Chaperone-Mediated Autophagy

e

Microlipophagy Lipolysis Macrolipophagy




Degradation of Lipid Droplets by lysosome
(lipophagy)

ER lumen

Cytoblasm-

Class Il lipid
droplet protein
— droplet < ,E: -
\.‘
=z =@ |HSC70
B ;:.1 \\:\:‘ > ,5/" .
"l"%} > Fatty acid & 3 Proteasomal
A - & | . |modification ., ~"....oooooooo.“ degradation
! b* Insertionof | Wit LA A \ ."’o.
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James A. Olzmann & Pedro Carvalho, Nature reviews | Molecular cell Biology, 2019



Obesity Is assoclated with other diseases:

* Obesity and overweight are linked to many co-morbidities:

— Diabetes type 2

— Cardiovascular disease

— Osteoarthritis

— Non-alcoholic fatty liver disease

— Cancer (endometrial, breast, colon), high risk

National Institutes of Health-AARP Diet and Health Study report a positive association between BMI
and mortality.

2.8 million adults die each year as a result of being obese
(WHO).



Adipokines and other sectretion products from
WAT Induce diseases

- -
=
. .
Adlpocytes
Complement factors / Cytokines Chemokines
Adipokines
(e.g., adiponectin, leptin, visfatin,
resistin)
Insulin sensitivity = Cardiovascular Arthritis Obesity

disease (RA and OA)



HOW DOES INSULIN WORK? _ _
Diabetes mellitus Types

Insulin Glucose
Glucose

Insulin is the key

) . that unlocks the channel open,
L glucose channel glucose to enter
" a the cell gesunder Zustand Glukose Insulin-
receptor channel ~ [Semmor
(closed) >
D5 - - '
Insulin
Dlabetes mellitus Typ 1
Glukose ~ 2
| D
Bauchspeicheldriise kann kein
Insulin mehr produzieren
Diabetes mellitus Typ 2 Insulin-

Where and in which cells is insulun Glukose ‘, rezeptor
produced?
®
'pa Nncreas . Zellen reagieren
Insulin nicht mehr
D . auf das Insulin

-Islets of Langerhans



Diabetes mellitus types:

-diabetes mellitus type 1: no insulin production
-diabetes mellitus type 2: lesser insulin production,
insulin resistance

-diabetus mellitus type 3 (a-h): reasons are different
e.g. inflammation, infection, genetical reason
-diabetes mellitus type 4: pregnancy diabetes



Causes of Insulin resistance assoclated with
obesity

* Lesser production of insulins or
* Unsensibility of insulin receptors
(hyperinsulinemia: high insulin in the blood)



Oversecretion of cytokins causes
Insulin resistance

ROS production increasement: DNA damage

* Secretion of cytokins (TNFa, IL6):

1. Chronic inflammation / | S— \
Cytokine or inflammation 910
: hen®
2. ROS production: el lﬂ ‘%““‘A’“’
0K E o e e e P A ‘
DNA damage sk S - oy
membrane A\ ;

@

3. Insulin resistance

IRS-
l [
P PIBK
IRS-1: insulin receptor substrate-1 |
\_ IKK (a0 /

Shen et al. 2012, Int. J. Mol. Sci



Inflammation and Insulin resistance

Inflammation
TlL- 6 1 Lipolysis

\

- e .
RN 1 MCP-1 ‘ qsi \
e )\j IMCP 1 TTNF -a

e
| Insulin signaling

‘\

| Adiponectin

'®

| Glucose uptake
Insulin Resistance t Glycogenolysis
t Gluconeogenesis



Obesity is a high risk for cancer

ani: NORMAL OBESE
ND FRURNCTION

‘\% F oot Sopcis
wession of: - > 3
e e || et [H
» YKL A I ~N
hors) —l (armcs
Increased expression of: Insulin, IGF
Decreasced expression of: IGFBPs
tained inflammatory Chronic hyperinsulinaemia Angiogenesis a':
remodelli

MICROENVIROMENT FAVOURABLE FOR
TUMOUR DEVELOPMENT




Obesity is a high risk for cancer

-Chronic inflammaion
1. Oversecretion of cytokins and leptins

-Insulin resistance
1. Oversecretion of leptin, decreasement of adiponectin
2. Oversecretion of cytokins

-Angiogenesis

1. Secretion of pro-angiogenec factors e.g. VEGF, Growth factors,
cytokins



Adipositas ist ein hohes Risiko fur schwere
Verlaufe bel einer COVID-19-Erkrankung

(75 Studien)
Adipositas:

1. erhohtes Risiko fur eine Hospitalisierung bei einer Covid-19-Erkrankung
2. um 74 Prozent erhdhtes Risiko, auf die Intensivstation verlegt zu werden
3. um 48 Prozent erhdhtes Risiko zu sterben

4. das Risiko erhdht sich Gberhaupt mit dem Erreger zu infizieren?
Metaanalyse : Anstieg um 46 Prozent

Zitate: Popkin et al. Obesity Reviews, 2020



Adipositas ist ein hohes Risiko flr schwere Verlaufe
bel einer COVID-19-Erkrankung

SARS-CoV
&
SARS-CoV-2

Warum???

Anheftungsprotein ,,Spike”
Attachment protein ,,spike”™

ACE2 TMPRSS2

Zellmembran
Cell membrane

Wirtszelle
Host cell

einige Rezeptoren wie ACE2 (angiotensin-converting enzyme 2) hoher exprimiert
bel Adipositas: mehr Aufnahme von Viren in Zellen )
-erh6hte Sekretion von Adipokinen (Leptin und Zytokinen): Uberproduktion von

Zytokinen (Zytokinsturm), -> Protease und ROS in nicht spezifischen Immunzellen - >
Gewebeschadigung

« Schwacherer Impfschutz bei Adipositas? (Tetanus)

Zitate: Demeulemeester et al. Cells, 2021



SMiover 27 Adipositas-Behandlung:
1. Gewichtsverlust durch Diat und Bewegung
2. Medikamente:
Sibutramin, Rimonabant (vom Markt weqg!)
(Appetitzugler: unterdricken das Gefuhl "Hunger" im Gehirn)
Quellstoffe: fordern das Sattigungsgefuhl bereits im Magen.
Orlistat (Fettblocker: verhindern die Aufnahme von Fetten) h
Naltrexon-Bupropion, Liraglutid (hemmen den Appetit) — Deutschland
Phentermin/Topiramat und Lorcaserin S BA
5-Hydroxytryptophan (5-HTP) Serotonin-Stoffwechsel
Klinische Studie Phase III: Setmelanotide (Hunger und Sattlgungsgefuhl) fiir
Patienten mit POMC, PCSK1, LEPR, SRC1, und SH2B1 Gendefekten als auch mit Alstrom
syndrome, und Smith-Magenis syndrome ( melanocortin-4 receptor (MC4R) pathway)
3. Pflanzenextrakte: e.g. Curcumin als Zusatzmittel (entzindungshemmend, Apoptose-
auslosend in Krebszellen und inhibiert Angiogenese)
Resveratrol (28 neue Studien)
4. Bariatische Chirurgie: BMI >40 (>35), (Magenband, Magenbypass,Schlauchmagen)



https://en.wikipedia.org/wiki/Weight_loss
https://de.wikipedia.org/wiki/5-Hydroxytryptophan

-Welc
-Welc
-Welc

Fragen:

ne Zellen kommen im weil3em Fettgewebe vor?
ne zellularen Prozesse sind aktiv im welifl3em Fettgewebe?

ne Faktoren werden vom weilden Fettgewebe sekretiert?

-Nennen Sie 3 Adipositas-assozierten Krankheiten!

-Was ist Adipogenese?

-Welche Hormone und Transkriptionsfaktoren regulieren
Adipogenese?

-Was sind wichtige Merkmale von well3en Fettzellen?



Warum ist Uberernahrung ein Risiko flir Diabetes Typ I1?

- Bei dauerhaft tiberreicher Ernahrung sinken durch das Uberangebot an Glukose
und den damit verbundenen chronisch erh6hten Insulinspiegel Sensibilitat und
Anzahl der Insulinrezeptoren an den Korperzellen.

« Das freigesetzte Insulin reicht somit nicht mehr aus, um den Glukoselberschuss
abzubauen, weshalb der Korper unter einem relativen Insulinmangel leidet und
neues Insulin bilden muss.

* Die Inselzellen der Bauchspeicheldriise werden Uber langere Zeit vermehrt
beansprucht, was schliel3lich zu ihrer Erschopfung fuhrt. Es bildet sich in der Folge
ein sogenannter insulinresistenter Diabetes mellitus vom Typ Il.



http://www.onmeda.de/ratgeber/ernaehrung/index.html
http://www.onmeda.de/krankheiten/diabetes_mellitus.html
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