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mistletoe: highly d

bfaxcwscumw ‘ "twﬂr
o Qr% Verein fiir Krebsforschung
Mittwoch, 24. Dezember 2003 WIRTSCHAFT O Forschungsinstitut Hiscia

The good sides of a parasite

FAL researcher uses legendary mistletoe as indicator for soil pollution — large-scale field-mapping

Von Elke Ebeling

BRAUNSCHWEIG. Ein Paar, das
wie Pech und Schwefel zusam-
menhalten will, kiisst sich an
Welhnachten unter dem Mistel-
zweig. Warum? Schon die Romer
wussten, dass Mistelbeeren , wie
Hélle kleben und nutzten sie far
weiBen Leim*, berichtet der
Braunschweiger Professor Ewald
Schnug.

Dicsc Klebkraft bringt dic Mistel auf |

die Baume: Vor allem Drosseln na-
schen gem von den Beeren und wer-
den sie nicht wieder los. Sie wetzen
deshalb thre Schnibel oder thre Vo-
g‘clhim.cm an d‘c_n Asten, scl?il(')cn

effective commodity

for anti-cancer drugs
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o © ° 7 it absterbe,  er sich auf
Boden ge- schriebenen !

Cd and Zn polluted 50|Is favour s vielerlei  wirken. Den

expansion of mistletoe

der Mistel, meint Schnug,

Die kugelig wachsenden Schma-
ratzer werden in den Baumkronen
bis zu 15 Kilo schwer. Dic Bime
wehre sich vehement gegen die Mis-
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Mistel nicht mehr in den Kronen der
:l.aubbé‘umc verstecken, In Nadelge-
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schicdenen Daten Uber Boden und
Standortbedingungen mit dem Ver-
breitungsmuster der Misteln verar-

beitet werden. Dazu setzt Schnug
Kleinflugzeuge und unbemannte
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since 15 years
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mit Schwermetallen belastet, finden
sich die Schadstoffe in der Mistel
wiader. Ein fir die Arzneimittelher-
stellung wichtiges Nebenergebnis
der Mistel-Forschung der FAL.
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Cultivation of oak mistletoe

» since 1976: based on genetic disposition
of mistletoe-bearing French oaks

» 1987: dying oaks & weak mistletoe
growth

o soil analysis: alkaline soil (pH 7.8)

o leaf analysis: Mn deficiency

— lime-induced chlorosis!
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Methods () st
Soil & leaf analysis

> | 1988 — 2006
> Il 2010 - 2018

o soil samples on natural oak
mistletoe sites in France

o ~ 400 oaks (Q. robur/petraea)
archived since 1949

o A-horizon (0-25cm)

O.,/’t-au wabh mia bhloc vn Nov e dic

Verein fiir Krebsforschung
Arlesheim
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Soil analysis on natural oak mistletoe sites

M 2018 (n=204) ™ 2006 (n=65)
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Distribution of natural oak mistletoe sites on soil pH,, classes
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Soil analysis on natural oak mistletoe sites
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Medium Fe and Mn content in soil pH,.., classes of natural oak mistletoe sites
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Fe content in extracts from Viscum album (Iscador®)
grown on Abies, Malus, Pinus, Quercus and Ulmus (n = 5).
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Abies Malus Pinus Quercus Ulmus

Different letters indicate significant (p<0.05) differences between hostspecific extracts.
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Samples of leaves and mistletoe
branches (2-y-old) were taken from
natural oak mistletoe sites in France.

Photo: Jiirg Buess, VK
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Relationship between the pHy, in the soil and the Mn
content of oak leaves and oak mistletoe twigs on natural
oak mistletoe sites

¢ Mn in oak leaves @ Mn in oak mistletoe

3000

Yviscum = 14057705147
r’ = 45%

2000

yoak - 1391 6e-0.6927x
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1000

Mn conetent (mg kg™ Mn) in
oak leaves and mistletoes
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Mn content in extracts from Viscum album (Iscador®)
grown on Abies, Malus, Pinus, Quercus and Ulmus (n = 5).
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Abies Malus Pinus Quercus Ulmus

Different letters indicate significant (p<0.05) differences between host-specific
extracts.
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Mn and Fe content in leaves from oak (Q. robur/petraea)
grown on an alkaline lime soil and an acidic clay soil on
cultivated oak mistletoe sites in Switzerland (n =5/ 5)
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Mistletoe bearing oaks from generative & vegetative repro-
duction on cultivated oak mistletoe sites with alkaline and
acidic soils

Ml alkaline lime soil M acidic clay soil
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Different letters indicate significant (p<0.05) differences between alkaline and acidic soils.
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Sowing of mistletoe on oak
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Clinical Study

Oak mistletoe & Pancreatic Cancer

European Journal of Cancer (2013) 49, 3788-3797

Available at www.sciencedirect.com EJ‘

SciVerse ScienceDirect

[- Lf\]_\. [ER journal homepage: www.ejcancer.com

Viscum album [L.] extract therapy in patients with locally
advanced or metastatic pancreatic cancer: A randomised clinical
trial on overall survival ™

.. d. b s -~ -/‘i sqr ” -;b.
W. Troger™*, D. Galun’, M. Reif, A. Schumann®, N. Stankovi¢®, M. Milicevic¢ "¢
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Clinical Study
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Randomisation and Application of ValL*

Assessed for eligibility (n=238)

1=

g Excluded (n=18)
= - Not meeting the

e inclusion criteria (n=18)
w

Y
Randomized (n=220)

- v v

.g Allocated to VaL (n=110) Allocated to control (n=110)
8| - Received ValL (n=110) - Received ValL (n=0)
2| - Did not receive ValL (n=0) - Did not receive ValL (n=110)
<

!

!

2x 0.01mg — 2x0.1mg — 5x1mg — 5x2mg —
8x5mg — nx10mg Val (Isc Qu = 3 sc Inj. / week)

No antineoplastic therapy

+
Best Supportive Care

(pain, nausea & vomiting if necessary)

+
Best Supportive Care

(pain, nausea & vomiting if necessary)

Observation period: 12 months (visits in month 1, 2, 3, 6, 9,12)

* Viscum album L extract
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Results
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Median overall survival (all patients)
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100% -
Median overall survival
. control: 2.7 months
25% | ' VaL: 4.8 months
’ " Hazard ratio=10.49
\ 95%Cl = (0.37 to 0.65)
2 p<0.0001 (Cox)
=
©
S 50% - .
= 12-months survival:
[ Control: 2 of 110 patients
§ VaL: 17 of 110 patients
25% - ot —"‘\-\_I
"'-._l H—t ;
ValL m— "
Control - - - - - B i S
0% Censored —+ R Bt
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14
Patients at risk months at risk
control 110 106 64 50 35 29 20 11

7 5 3 2 1 0
vaL 110 109 88 74 62 54 45 36 32 28 26 19 14 1 0
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Median overall survival (good prognosis)

100% -
control: 3.
259 : VaL: 6.6 months
0 1 i
'-.' Hazard ratio= 0.43
95%Cl = (0.28 to 0.65)
2 ", p<0.0001 (Cox)
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25% -
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-
ValL t-
Control - - - - - “"+“:""““.
Censored +  ===ee--- -+
0% Ll L) L] L) L] 1 ] ] ] L) 1 ] 1
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14
Time after registration (months)

Patients at risk
control 54 52 36 31 22 20 14 8 5 4 2 1 1 0
VaL 55 55 48 43 38 34 31 25 22 20 18 12 9 0
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Results oA

(EORTC* QLQ-
C30Q)

Dtsch Arztebl Int. 2014 Jul 21;111(28-30):483-502, 33 p following 502. doi: 10.3238/arztebl.2014.0493.

Quality of life of patients with advanced pancreatic cancer during treatment with mistletoe: a
randomized controlled trial.

Troger W', Galun D?, Reif M2, Schumann A2, Stankovié N*, Miliéevié M.

ei&itilde . Karl&hi
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*EORTC = European Organisation for Research and Treatment of Cancer
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Quality of Life & Clinical data

=
(%]
5 Global Health Status / QoL Fatigue
£ —
T 50 E 50
£ = Control s = Control
[J]
@ 40 = Val o 40 ¢ val
2 £ I
° o 30 =
g 30 * £ }
< 4 & 20
o o o~
[} o]
= 20 8 10
S g
o 10 S 0
& o
$=
> 0 5 10
(O]
2 s 20 *
2 10 5 4
S O -30
~ o
§ '20 } 8 _40
Z g
2 -30 50
= ©
g vist 1 2 3 4 5 6 7 L visit 1 2 3 4 5 6 7
= Month: saseline | ! i VI X X Month: gaseline | ! i VI X X
ontrolN= 72 72 54 32 11 3 - ControlN= 72 72 54 32 11 3 -
G VaLN= 96 9 76 62 34 23 17 VaLN= 96 9 76 62 34 23 17

23 | 5-7 Sept 2019 | 26th Int. Symp. of CIEC | Impact of Anticipating Research in the Past on Research in the Future



Results @r@ Verein fiir Krebsforschung

Quality of Life & Clinical data

Pain EORTCscore difference to baseline (mean;sd)

Pain Consumption of analgesics
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Quality of Life & Clinical data

Appetite Loss EORTCscore difference to baseline (mean; sd)

Appetite Loss Body weight
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Because of statistically highly significant and
clinically relevant results, the study was
prematurely terminated at the recommendation
of an independent review panel.

»,Phenomenons still exist, which we do not
and eventually will never understand.”

Ewald Schnug, Ghent 2007

Photo: Ewald Schnug






