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The	  good	  sides	  of	  a	  parasite	  
FAL	  researcher	  uses	  legendary	  mistletoe	  as	  indicator	  for	  soil	  pollu:on	  –	  large-‐scale	  field-‐mapping	  	  	  	  

phenomenon	  
since	  15	  years	  

Cd	  and	  Zn	  polluted	  soils	  favour	  
expansion	  of	  mistletoe	  

colour-‐infrared	  
photography	  –	  detect	  
green	  mistletoe	  on	  
leaveless	  tree	  canopies	  	  

large-‐scale	  field-‐
mapping	  with	  
unmanned	  aerial	  
vehicles	  (drones)	  	  

mistletoe:	  highly	  
effec$ve	  commodity	  
for	  an$-‐cancer	  drugs	  

Heavy	  metals	  in	  soil	  can	  be	  
found	  in	  mistletoe	  	  -‐	  that	  is	  
important	  informa$on	  for	  
pharmaceu$cal	  companies!	  



Background 
 

Cultivation of oak mistletoe 
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Ø  since 1976: based on genetic disposition 
of mistletoe-bearing French oaks 

Ø  1987: dying oaks & weak mistletoe 
growth 
o  soil analysis: alkaline soil (pH 7.8)  

o  leaf analysis: Mn deficiency 

→ lime-induced chlorosis! 

Neubelebung	der	Botanischen	Arbeit		

1974	wird	die	seit	über	einem	Jahrzehnt	

ruhende	botanische	Arbeit	zu	neuem	

Leben	erweckt,	als	ein	neuer	Mitarbeiter	

in	das	Institut	Hiscia	kommt:	

	

		

	

	

	

	

	

	

	

	

	

	
	

1962	hatte	man	die	Versuche	einer	

systematischen	Mistelzüchtung	

eingestellt,	nachdem	das	Ausbringen	

von	weit	über	10'000	Mistelkernen	zu	

keinen	nennenswerten	Ergebnissen	-	

sprich:	wachsenden	Mistelbüschen	-

geführt	hatte.				

	

Mit	diesen	negativen	Erfahrungen	im	

Hintergrund	bringt	der	italienische	

Botaniker	erneut	mehrere	tausend	

Mistelkerne	aus,	nun	aber	verteilt	auf	

unterschiedliche	Wirtsbäume	und	

Standorte,	um	die	Keimung	und	das	

Anwachsen	der	

Mistel	noch	

genauer	zu	

studieren:			

	

	

	

	

Interessant	ist,	dass	schon	damals	an	

pflanzliche	Systeme	gedacht	wurde,	um	

die	Wirksamkeit	der	Mistelpräparate	

noch	besser	kennenzulernen.	Und	dass	

dazumal	auch	noch	andere	Organe	der	

Mistel	-	etwa	ihre	Embryonen	-	als	

potentiell	therapeutisch	relevant	

angesehen	wurden.	Hierzu	zählt	auch	

der	Mistelsenker,	der	seit	den	1930er	

Jahren	bei	der	Iscador-Herstellung	dem	

Präparat	hinzugefügt	wird.	Rita	Leroi	

schreibt	im	Rückblick	auf	das	Jahr	1975:		

	



Methods 
 

Soil & leaf analysis 
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Ø  I  1988 – 2006 

Ø  II  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) 



Results 
  

Soil analysis on natural oak mistletoe sites 
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Distribution of natural oak mistletoe sites on soil pHKCl classes 



Results 
 

Soil analysis on natural oak mistletoe sites 
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Medium Fe and Mn content in soil pHKCL classes of natural oak mistletoe sites 



Results 
 
 

Fe content in extracts from Viscum album (Iscador®) 
grown on Abies, Malus, Pinus, Quercus and Ulmus (n = 5).   
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Different	  le@ers	  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.  

Leaf	  analysis	  

Photo: Jürg Buess, VfK 



Results 
 
Relationship between the pHKCl in the soil and the Mn 
content of oak leaves and oak mistletoe twigs on natural 
oak mistletoe sites 
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Results 
 

Mn content in extracts from Viscum album (Iscador®) 
grown on Abies, Malus, Pinus, Quercus and Ulmus (n = 5).  
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Different	  le@ers	  indicate	  significant	  (p<0.05)	  differences	  between	  host-‐specific	  
extracts.	  	  



Results 
 
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)  

13	  |	  5-‐7	  Sept	  2019	  |	  26th	  Int.	  Symp.	  of	  CIEC	  	  |	  Impact	  of	  An$cipa$ng	  Research	  in	  the	  Past	  on	  Research	  in	  the	  Future	  

0

30

60

90

120

150

Mn FeM
n

 /
 F

e
 c

o
n

te
n

t 
(m

g
 k

g
-1
 M

n
/F

e
) 

in
 o

a
k

 l
e

a
v

e
s

alkaline lime soil acidic clay soil



Results 
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Cambium	  



Different	  le[ers	  indicate	  significant	  (p<0.05)	  differences	  between	  alkaline	  and	  acidic	  soils.	  

Results 
 

Mistletoe bearing oaks from generative & vegetative repro-
duction on cultivated oak mistletoe sites with alkaline and 
acidic soils 
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	  	  a	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  b	   	  	  a	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  b	   	  	  a	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  b	  



Sowing of mistletoe on oak Cultivated mistletoe-bearing oak 



Harvest of oak mistletoe 
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Photo: Jürg Buess, VfK 



Clinical Study 
 

Oak mistletoe & Pancreatic Cancer 
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Clinical Study 
 

Randomisation and Application of VaL* 

+	  	  
Best	  Suppor$ve	  Care	  
(pain,	  nausea	  &	  vomi$ng	  if	  necessary)	  

+	  	  
Best	  Suppor$ve	  Care	  
(pain,	  nausea	  &	  vomi$ng	  if	  necessary)	  

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

No	  an$neoplas$c	  therapy	  
	  

Observa$on	  period:	  12	  months	  (visits	  in	  month	  1,	  2,	  3,	  6,	  9,12)	  

*	  Viscum	  album	  L	  extract	  



Results 

Median overall survival (all patients) 
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12-months survival: 
Control: 2 of 110 patients  
VaL:       17 of 110 patients  
 



Results 

Median overall survival (good prognosis) 
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Results 
 

Quality of Life & Clinical data (EORTC* QLQ-
C30Q) 

*EORTC	  =	  European	  Organisa$on	  for	  Research	  and	  Treatment	  of	  Cancer	  
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Quality of Life & Clinical data 
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Quality of Life & Clinical data 
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Results 
 

Quality of Life & Clinical data 
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Because	  of	  sta:s:cally	  highly	  significant	  and	  
clinically	  relevant	  results,	  the	  study	  was	  

prematurely	  terminated	  at	  the	  recommenda:on	  
of	  an	  independent	  review	  panel.	  	  

„Phenomenons	  s*ll	  exist,	  which	  we	  do	  not	  
and	  eventually	  will	  never	  understand.“	  

Ewald	  Schnug,	  Ghent	  2007	  

Photo: Ewald Schnug 



Thank 
you! 

T h a n k 	   y o u , 	  

Ew a l d ! 	  


