ir Emahru
FN R d : hf
des

Fachagentur Nachwachsende Rohstoffe e.V.

Anti-Neurodegenerative Effect of St. John‘s Wort
(Hypericum perforatum)
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Alzheimer’s disease — Symptoms |

Self-portraits of the painter William

Utermohlen:

e 1995 — Diagnosed with
Alzheimer’s Disease

* 2000 — last Portrait

- 2007t

Visible changes in painted portraits:
* Changesin style

e Simplification and abstraction
.+ Deterioration of skills
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Alzheimer’s disease — Symptoms ||

Healthy Severe AD = Memory impairments

= Disorientation
= Aphasia

Early stage

" |ncreased memory impairments
= Reduced judgements
= Behavioral changes

Middle Stage

= Severe memory impairments
= Severe mobility loss
= Dependency on care

Later Stage
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Alzheimer’s disease — Epidemiology
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Alzheimer’s disease — Epidemiology
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* Approximately 3 out of 200 people

in Poland are affected by dementia
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Alzheimer’s disease — Epidemiology

rerreeeeeeeeeOOIINNOOOTNN
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 525.000 Dementia patients in Poland
* Approximately 3 out of 200 people

in Poland are affected by dementia

e Approximately 250.000 Alzheimer’s

patients in Poland = 1.5 out of 200
people

* 50% of all Dementia patients have

Alzheimer’s Disease in Poland

* Posnan has statistically 3555

Alzheimer’s patients

* Germany has twice the incidents!

‘Vyp alent dis
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Amyloid Pathway — Pathophysiology |

increase
B-secretase
cleavage
Extracellular
space l
Cell a-secretase AB [-secretase
---------- < >
membrane
I y-secretase
Cytoplasm Amyloid T
Precursor poeN1/PSEN2
protein mutations
(APP) .
increase
Created with BioRender.com Y'SECI"E.'EHSE
activity

Normal cleavage of APP

APP mutations
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Abnormal cleavage of APP leading to
excess amyloid accumulation

| Amyloid
/ plaque
5 H: AR peptide
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Plaques Accumulation — Pathophysiology Il

Neurofibrillary
tangle

@ a-synuclein, B-aggregates, Neuron loss and degeneration

and plaque accumulation

——Activated microglia

e

— Reactive
' astrocytes

Parkinson's/Alzheimer's patient

BBB leakage and
neuroinflammation

Created with BioRender.com
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Symptomatic Treatment: L

* Acetylcholinesterase-Inhibitors > Normalization of acetylcholine concentration
e NSAIDS = Anti-inflammatory
* NMDA receptor antagonist 2 Normalize signal transmission

Causal Treatment: nature

Explore content ¥  About the journal v  Publish with us v Subscribe

* Amyloid B-Antibody (z.B. Lecanemab)

nature » news > article

> J Alzheimers Dis. 2023;92(2):799-801. doi: 10.2233/JAD-230040. FULL TEXT LINKS NEWS | 07 January 2023 | Correction 10 January 2023

#2108 Press
- Full text

Playing Russian Roulette with Alzheimer's Disease
Patients: Do the Cognitive Benefits of Lecanemab

FDA approves Alzheimer’s drug
Outweigh the Risk of Edema, Stroke and 1
e e e lecanemab amid safety concerns

O Collections Reports of deaths potentially linked to the treatment have cast a shadow on what many

ACTIOMS

Crai Wi 1 e Perrv 2 .

Craig S Atwood 7, George Perry hail as alandmark approval.
Affiliations 4 expand

PMID: 36847013 DOI: 10.3233/JAD-230040
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Therapy - AD

Symptomatic Treatment: 4
* Acetylcholinesterase-Inhibitors > Normalization of acetylcholine concentration

e NSAIDS = Anti-inflammatory
* NMDA receptor antagonist 2 Normalize signal transmission

Causal Treatment:

* Amyloid B-Antikorper (z.B. Lecanemab)
 ABC-Transporter Activation

14.06.2024 19th herbal assembly | El Menuawy 10 www.julius-kuehn.de



Mechanism of Action — ABC-Transporter activation

'\ AB Plaques z

e
\_/
Blood .
vessel
Created with BioRender.com
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Therapy - AD

Symptomatic Treatment:
* Acetylcholinesterase-Inhibitors > Normalization of acetylcholine concentration

e NSAIDS = Anti-inflammatory
* NMDA receptor antagonist 2 Normalize signal transmission

’“"% NIH Public Access

Causal Treatment: % &‘ Author Manuscript
% eps®
° Amyloid B—Antibody (Z.B. Leca nemab) nglfi-ihjfziiqugi];S:ezdofgng:cs;mber; 10(10): 1057-1069.
 ABC-Transporter Activation
. Hypericum perforatum? Reduced Alzheimer’s disease pathology by St. John’s wort

treatment is independent of hyperforin and facilitated by ABCC1
and microglia activation in mice

Jacqueline Hofrichter’", Markus Krohn:, Toni Schumacher’, Cathleen Lange’, Bjorn
Feistel?, Bernd Walbroel?, Hans-Jochen Heinze'3, Sara Crockett?, Timothy F. Sharbel®, and
Jens Pahnke'-3
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Hypericum perforatum — St. John‘s Wort

* Perennial herbaceous pioneer plant

* EuAB monograph - medicinal plant

e Traditionally used as an antidepressant, anti-infective, and anti-inflammatory
* Use of the herb — especially flowers and buds

14.06.2024 19th herbal assembly | El Menuawy
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Hypericum perforatum — St. John‘s Wort

Core quest: Which active ingredients are potential ABC activators?

14.06.2024 19th herbal assembly | El Menuawy 14
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API Identification — In vivo Testmodell |

SAPPf3 S
Amyloid

/ plagque
B-secretase y-secretase
o ® & J
-

Amyloid C99 \
precursor AICD
protein
(APP)

Created with BioRender.com
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API Identification — In vivo Testmodell |

-
-
A TR
D
B
P
2
)

Overexpressed )
Amyloid

)
/ plagque

Overexpressed ~
SH::\ AB peptide t

B-secretase y-secretase
o ® ) J
- 0

> ! B6 APPPS1 Mouse

— »
Amyloid C99

precursor AICD
protein
(APP)

SAPPB

Created with BioRender.com
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API Identification — In vivo Testmodell Il

e

l Tag 10
Tag 0 T
PCR: APPPS1
Mutation

Gavage: Gewichtsmessung und
APOL, TE,POL  Verhaltensbeobachtung g
[ Tag 45 l Tag 81
Tag 40 I Tag 80 T
Start: Plaques Gewebeentnahme
Behandlung onset und Proteinextraktion
(oral)
y- - . [
L c.3 e (4
Lo (é ¥
o 4 '\. ‘ j"/
1
| 1
Losliches  Unlosliches
AB AB
17
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API Identifizierung — Extraktion u. Fraktionierung

ot g T
g 2
,q\ e 4
Che

H.p. EtOH 70% H.p.scCO? Extrakt Syloid XDP 3050®

+

Syloid XDP 3050®

H.p. EtOH 70%
polare Fraktion

v

H.p. Totale Fraktion H.p. Polare Fraktion H.p. apolare Fraktion Kontrolle (Syloid)
=TE = POL = APOL = ctrl

14.06.2024 19th herbal assembly | El Menuawy

* 4 Preperations (TE, POL, APOL,
ctrl)

* Orale gavage with Suspensions in
1,5% I\/Iethylcellulose(aq)
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API Identification — Fraction screening |

Gelunden durch:

iifﬁ%

800 — 800—
o 600 9% 600-
: Hm
8 5
E 400 £ 400-

(o)
(&) (3]
< 200 < 200—
0 | | | | 0

ctri. TE POL APOL
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API Identification — Fraction screening

15_ * %
|
.
10- . -
— * APOL shows significant
s, v changes in bodyweight
£ 5- ’
S :T: l » Altered behaviour = higher
S activit
% 0- .{. .......... y
3 s * Hints of improved general
-5- i condition > further
experiments needed
-10 I | I I
ctrl TE POL APOL
14.06.2024 19th herbal assembly | El Menuawy 20
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FNR *'

w
API Identification — APOL Dosage Adjustment A =
L ) K|
2.0-
@ ¢ < ¢ —— HD
— 1.5-
E’E = = * ¥ - MD * Repeated experiment in 3
7 1.0- repitions
o
o A " . A —— LD e 3 different concentration (HD,
< 05- / MD, LD)
0.0 - = = = » = = = - Ctrl
,l | | /l/ |
0 40 42 44 80

Mouse age [d]
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API Identification — APOL Results |

* %

20- _ = :
*k 4 2
: @ 20-
— 15— =
32 (o)
£ E 45
Q
S 10- o e
= = 10— v
el =
B 57
o
L
0 1 0 1 1 1 T
0 10 20 30 40 ctrl LD MD HD

time [d]

_ Higher Food intake and higher Bodyweight = Positive alteration of behaviour
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API Identification — APOL Results |

14.06.2024 19th herbal assembly | El Menuawy
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API Identification — APOL Results I ‘A MFNR T

Cross-section: 4G8 stain of B6/APPPS1 brain hemisphere (80 Cross-section: 4G8 stain of B6/APPPS1 brain hemisphere (80
days) treated with 1.5% Methlycellulose days) treated with 1,5% Methylcellulose + APOL
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API Identification — APOL Results Il

Soluble A Unsoluble AB
6- 2500 *
I
e * % — 2000-
am
- 2B |
£ T @ -I- £ 1500 - i A
c IS
S , @ & 8 1000 @ B @
< . # _l_
< Q
= J* <  500-
0 1 1 | 1 0 1 1 1 1
ctrl. LD WMD HD ctrl LD MD HD

— Soluble and unsoluble AB42 is significantly reduced by ~20% in brain samples
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International Journal of K\
Molecular Sciences M

Article

Apolar Extracts of St. John’s Wort Alleviate the Effects of
B-Amyloid Toxicity in Early Alzheimer’s Disease

Ahmed El Menuawy 12, Thomas Briining !, Ivan Eiriz !, Urs Hihnel ?, Frank Marthe 2", Luisa Méhle 1,
Anna Maria Gorska !, Irene Santos-Garcia !, Helle Wangensteen 3'7, Jingyun Wu ! and Jens Pahnke 1-4-5/6:*(0

Translational Neurodegeneration Research and Neuropathology Lab/Section of Neuropathology Re:
Department of Pathology, Medical Faculty /KlinMED, University of Oslo (UiO) and Oslo University
Hospital (OUS), Sognsvannsveien 20, 0372 Oslo, Norway

2 Institute for Breeding Research on Horticultural Crops, Julius Kiihn Institute (JKI)—Federal Research
for Cultivated Plants, Erwin-Baur Strafle 27, 06484 Quedlinburg, Germany

Section for Pharmaceutical Chemistry, Department of Pharmacy, University of Oslo (UiO), Sem Saelan
0371 Oslo, Norway

Institute of Nutritional Medicine (INUM) and Liibeck Institute of Dermatology (LIED), University of
Liibeck (UzL) and University Medical Center Schleswig-Holstein (UKSH), Ratzeburger Allee 160,
23538 Liibeck, Germany

Department of Pharmacology, Faculty of Medicine, University of Latvia, Jelgavas iela 3, 1004 Riga, L
Department of Neurobiology, School of Neuroscience, Biochemistry and Biophysics, The Georg S. W
Faculty of Life Sciences, Tel Aviv University, Tel Aviv 6997801, Israel

Correspondence: jens.pahnke@gmail.com; Tel.: +47-23071466

Abstract: Hyvericum verforatum (St. Tohn’s wort) has been described to be beneficial for the tre:
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Gelunder durch:

WFNR "
Take Home Message ‘A

1) St. John's Wort (Hypericum perforatum) shows causal effects in animal studies.
2) The active ingredients are found in the apolar extract.

3) Titration with highly concentrated Hypericum formulations increases safety
and efficacy.
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