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KEY TAKEAWAY: The small molecule compound ACD856 increases cellular activity of Trk-receptors by binding to the receptor, thereby increasing the catalytic efficiency of 
the kinase activity. This unique mechanism of action results in increased levels of neurotransmitters, enhanced synaptic plasticity and potent procognitive effects in 
preclinical models. The compound is currently in clinical development for the treatment of cognitive dysfunction in Alzheimer’s disease.

The neuro t roph ins  nerve  growth  fac tor  (NGF)  and 
bra in  der ived neuro t roph ic  fac tor  (BDNF)  med ia te  
the i r  e f fec ts  by  b ind ing  to  the i r  Trk - receptors ;  
TrkA or  TrkB,  respect ive ly.  NGF and BDNF have 
in  numerous s tud ies  been shown to  be  impor tan t  
fo r  neurona l  ce l l  func t ion ,  communica t ion  and 
ce l l  surv iva l  in  b ra in  a reas v i ta l  fo r  cogn i t i ve  
func t ion .  The Va l66Met -BDNF po lymorph ism can 
a f fec t  b ra in  anatomy and modu la te  ep isod ic  
memory  and h ippocampal  func t ion  in  pa t ien ts  
w i th  A lzhe imer ’s  d isease (AD) .  The s t rong 
genet ic  l inkage o f  BDNF and the  ro le  o f  NGF in  
cho l inerg ic  func t ion  s t rong ly  suppor t  the  
deve lopment  o f  s t imu la tors  o f  NGF and BDNF 
s igna l ing  as  cogn i t i ve  enhancers  fo r  t rea tment  o f  
AD.

The a im o f  th is  s tudy  was to  exp lore  the  mode o f  
ac t ion  o f  ACD856,  a  compound tha t  po ten t ly  
s t imu la tes  neuro t roph in  s igna l l ing ,  and to  
inves t iga te  the  e f fec ts  o f  such a  compound in  
var ious  prec l in ica l  mode ls .  Moreover,  the  a im 
was a lso  to  assess  i ts  pharmacok ine t ic  
p roper t ies ,  sa fe ty  and to le rab i l i t y  in  bo th  an imals  
and man.

S ing le  s i te  b io t iny la ted  in t race l lu la r  domain  o f  
TrkA was captured on to  a  ser ies  B io t in  CAPture
sensor  ch ip .  A l l  subsequent  b ind ing  s tud ies  were  
per fo rmed us ing  a  B iacoreT200 ins t rument .

Fu l l  length  HA- tagged TrkA was used fo r  a  
LANCE-based k inase assays to  de termine the  
apparent  max imal  ve loc i ty  (Vmax (app ))  

The e f fec ts  o f  ACD856 was invest iga ted  in  
d i f fe ren t  i n  v ivo  behav ioura l  mode ls  to  assess i ts  
e f fec t  on  cogn i t ive  func t ion .  Moreover,  the  e f fec t  
o f  subcutaneous admin is t ra t ion  o f  ACD856 on 
neuro t ransmi t te r  re lease in  the  vent ra l  
h ippocampus was invest iga ted  by  microd ia lys is
in  f ree ly  mov ing  ra ts .  Safe ty  and tox ico logy  
s tud ies  were  subsequent ly  conducted  in  l ine  w i th  
regu la tory  requ i rements .  The PK o f  ACD856 was 
examined in  p rec l in ica l  spec ies  and a  separa te  
microdos ing s tudy in  humans was a lso  per fo rmed 
to  eva lua te  the  pharmacok ine t ics ,  sa fe ty  and 
to le rab i l i t y  in  man.

In  v ivo  exper iments  demonst ra te  tha t  ACD856 
s ign i f i can t ly  and dose-dependent ly  reverse  
scopo lamine- induced memory  impa i rments  in  
mice  in  the  pass ive  avo idance (PA)  mode l  (F ig .  
3A) .  In te res t ing ly,  ACD856 was a lso  ab le  to  
reverse  MK-801 induced memory  impa i rment  
(F ig .  3B) .  Moreover,  the  pro-cogn i t i ve  e f fec ts  o f  
ACD856 cou ld  be  b locked by  a  TrkB antagon is t  
(F ig .  3C) .  Moreover,  ACD856 showed add i t i ve  
e f fec ts  to  tha t  o f  an  acety lcho l ine  es terase 
inh ib i to r  (da ta  no t  shown) .  

Subcutaneous admin is t ra t ion  o f  ACD856 resu l ts  
in  increased leve ls  o f  the  neuro t ransmi t te rs  
sero ton in  (5-hydroxy t ryp tamine (5 -HT)) ,  
noradrena l in  (NA)  and dopamine (DA)  in  the  
vent ra l  par t  o f  h ippocampus as  measured by  in  
v ivo  microd ia lys is  in  f ree ly  mov ing  ra ts .  There  
was a  s ign i f i can t  increase in  the  amount  o f  
sero ton in  leve ls  a f te r  admin is t ra t ion  o f  ACD856 
as  compared to  veh ic le  ( f igure  4A and C)  and a  
c lear  t rend o f  increased leve ls  o f  bo th  
noradrena l in (F ig  4A and B)  and dopamine (F ig .  
4A) .

The compound was shown to  be  sa fe  and we l l  
to le ra ted  in  the  prec l in ica l  tox ico log ica l  s tud ies  
up  to  1  g /kg  (da ta  no t  shown) .  

Pharmacok ine t ic  s tud ies  in  ra t  showed a  
favourab le pro f i le  (F ig .  5A) .  Micodos ing resu l ts  
in  man showed tha t  ACD856 was we l l  to le ra ted  
and exh ib i ted  a  mean te rmina l  ha l f - l i fe  o f  19 .4  
hours  w i th  a  mean AUC 0- in f of  160.9  h*ng/mL 
(F ig  5B) .  

In  summary,  we have developed ACD856,  a  
compound wi th  a  novel  mechanism of  act ion,  
that  b inds to  Trk-receptors ,  acts  as  a  posi t ive  
modulator  and increases Trk-mediated 
s ignal l ing.  We have a lso demonstrated that  
ACD856 acts  as  a  potent  cogni t ive  enhancer  in  
var ious animal  models .

The resul ts  f rom the precl in ica l  s tudies 
together  wi th  the ex ist ing safety  and toxicology 
data ,  demonstrate  a  c lear  potent ia l  of  ACD856 
to  improve cogni t ion.  Consider ing the broad 
role  of  neurotrophins,  inc luding support ive  and 
neuroprotect ive  act iv i ty,  posi t ive  a l loster ic  
modulators  of  Trk  receptors  may a lso have an 
addi t ional  upside of  achieving disease-modi -
fy ing effects  in  neurodegenerat ive  d isorders  
l ike  Alzheimer ’s  or  Park inson’s  d isease.  

ACD856 is  current ly  in  a  c l in ica l  phase 1  study
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RESULTS

Figure 2: Mechanism of action of ACD855 and ACD856 on TrkA

Figure 3: Effect of ACD856 on associative memory in the PA task

Figure 4: Effects of ACD856 on release of neurotransmitters in the ventral hippocampus
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Figure 5: Pharmacokinetic profile of ACD856 A) in rats (p.o.) and B) humans (i.v.)
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A b ind ing  s i te  on  the  in t race l lu la r  domain  o f  TrkA 
was observed fo r  the  compound ACD856 us ing  
sur face  p lasmon resonance (F ig .  1 ) .  Us ing  an  in  
v i t ro  k inase assay wi th  human fu l l - leng th  TrkA,  
ACD856 cou ld  s ign i f i can t ly  increase the  Vmax (app )
of  TrkA (F ig .  2A) .  Fur thermore ,  in  a  ce l l -based 
assay,  ACD856 cou ld  po ten t ia te  s igna l ing  o f  bo th  
NGF/TrkA (da ta  no t  shown)  and BDNF/TrkB (F ig  
2B)  a t  d i f fe ren t  concent ra t ions  o f  l igand.METHODS
Figure 1: Binding of ACD856 to single site biotinylated TrkA ICD
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