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Cerebrolysin’

Reconnecting Neurons.
Empowering for Life.



Clinical benefits for patients

Treatment of neurological disorders with Cerebrolysin helps to increase the quality of life for patients. Its efficacy
has been proven in 87 double-blind-studies and trials with more than 17.000 patients.

* Early recovery’®

* Improvement of motor functions'®"
* Regained independence’#'°

* Increased quality of life™®

* Improvement of cognitive functions®
* Higher survival rate'

e Effective treatment after TBI'>°

. ° H 13,16
Traumatic Saves lives e
e Early recovery

Brain Injury Better quality of life’>'*
* Improvement of memory and concentration'>?

* Improvement of cognitive performance'®*
* Higher quality of life'#202123
* Prolong active and independent life?2?

Neuro-

cognitive
Disorders *  Prevention of behavioral disorders#25

Cerebrolysin is safe and well tolerated.

Cerebrolysin product information

Cerebrolysin is a neuropeptide preparation and manufactured in a sophisticated, fully controlled biotechnological
process. It consists of amino acids and neuropeptides.

Administration Route of administration
. Daily . .
Disorder Initiation of treatment Duration of treatment
dosage
| diately af PA ¢ |Vinjection for 3 min:
Acute Stroke 10-50m| mmediatelyafter rtPA ;5 1521 days Up to 10 ml undiluted
or as soon as possible
¢ |Vinfusion for 15 - 60 min:
Post-acute Stroke 10-50 ml After acute Stroke Up to 21 days 10 ml - 50 ml diluted to at
least 100 ml total volume with:
Traumatic braininjury  10-50ml As soon as possible Up to 30 days Saline, Ringer solution or 5%
glucose solution
Vascular dementia 5-30ml  Assoon as possible 24 cilc!es peryear ki " * 5mldosage (undiluted) can be
1 cycle: 5 days weekly/4 weeks administered intramusculary
Alzheimer’s disease 5-30ml  Assoon as possible 2-4 cycles per year

1 cycle: 5 days weekly/4 weeks




Therapeutic areas

“ Traumatic Brain Injury Neurocognitive Disorders

Ischemic Stroke
Hemorrhagic Stroke

Due to accident
Due to surgery

Alzheimer’s disease
Vascular dementia

FANUN

Neurodegenerative processes

Disturbed or interrupted
blood flow in the brain

Damage to neuronal structures

and brain substances kill neurons and

disrupt neuronal networks

Pathophysiological challenges:

- Disruption of the brain’s requlatory processes including those controlled by neurotrophic factors (NTFs)
«  Local deprivation of NTFs in the affected brain tissue

Acute Phase Acute Phase Treatment
Rehabilitation Phase Rehabilitation Phase Prevention

«  Uncontrolled apoptosis

«  Excessive neuroinflammation
After primary damages the affected part of the R ation of free radicals
brain develops a secondary pathological cascade q . Excitotoxicity
«  Neuronal dysregulation
«  Neurodegeneration




Neuroprotection with Cerebrolysin

RedUCtion Of apoptOSis M Cerebrolysin ~ ['1 Control p<0.005

100
Cerebrolysin reduces apoptosis by decreasing calpain and £ w
caspase-3 activity' .
% 40 = 39
Cerebrolysin has been shown to inhibit calpain in vitro by about 60% £
(see figure 1)' and to decrease the number of neuronal progenitor cells % 2
expressing caspase-3 by a factor of 2.5%. These results confirm anti-apoptotic ° ucalpain ‘ m-calpain ‘
effects of Cerebrolysin. Figure 1: Inhibition of calpain activity'
Modulation of inﬂammatory response M Negative control  [1 Positive control Bl Cerebrolysin
1.0 p<0.01 i
Cerebrolysin inhibits pro-inflammatory cytokines like IL-18 and g o8 g
. . . . < Y
reduces microglial activation® 2 o6 z
8 g
0,4 2
Recovery from brain damage should involve the normalization of the 8
immune activation surrounding the lesion. Cerebrolysin exhibited to 02 microglal 2
decrease the level of lipopolysacharide induced IL-1( release in a primary 00" o “
microglial cell culture model (see figure 2). ) o
Figure 2: Attenuation of inflammatory response
in microglial cell culture model?
Reduction of free radicals o , ,
M Control [ Ischemia + Saline M Ischemia + Cerebrolysin

Cerebrolysin significantly reduces the formation of free
radicals*
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Free radicals are also involved in many pathological processes like
Alzheimer’s disease or ischemic cascades. Cerebrolysin demonstrated
to significantly reduce the production of free radicals (2,3-DHBA and
2,5-DHBA) following experimentally induced ischemia in an in-vivo animal Figure 3: Concentrations of 2,3-DHBA and
model (see figure 3). 2,5-DHBA in the hippocampus *

2,3-DHBA 2,5-DHBA

Protection against excitotoxicity

L-glutamate TmM *p<0.001
. .. T g -
Cerebrolysin counters glutamate activity and inhibits neuronal 5 **
. . . &

excitotoxicity® g 0

B .

E 200 *
Excitotoxicity is a pathological process which damages or kills neuronal H 1o -
cells by overstimulated neuronal transmission (e.g. glutamate). Cerebrolysin
has shown to prevent L-glutamate induced injury of cultured neurons " Baseline  towl | 204 dopl  sowl <

survival

Cerebrolysin/ml medium

(see figure 4)°.
Figure 4: Dose-dependent increase of neurons®




Neurorecovery with Cerebrolysin

Neuroplasticity >

Cerebrolysin enhances neuroplasticity by modulating neuronal
connectivity®

In a transgenic animal model of Alzheimer’s disease exhibiting impaired
synaptic plasticity, amyloid 8 plaque deposition and neurodegeneration,
Cerebrolysin significantly increased the number of new synapses in

hippocampus (see figure 5 — the increasing signaling in image B). This effect ~ Saline Cerebrolysin

was reflected in improved cognitive performance of animals treated with Figure 5: Visualization of immunofluorescent
Cerebrolysin®. synaptic endings ®
Neurogenesis

Cerebrolysin stimulates neurovascular reconstruction by promoting neurogenesis?

Cerebrolysin has been shown to enhance
neurogenesis in the dentate gyrus in

M Cerebrolysin  [1Control p<0.05 APP tg control

£ 500
normal and transgenic animal models E x5 .
(see figure 6). This result is consistent § 400 - /
with the mechanism of counteracting Z 300
. v
the effects of FGF-2 on neurogensis in Y 50 APP tg Cerebrolysin
vivo by both Cerebrolysin and Ciliary E+§ 100
Neurotrophic Factor. =)
5] 0 . {
L . e iy o
.
1 month treatment / ’
Figure 6: Stimulation of neurogenesis in subgranular zone
of the dentate gyrus in a transgenic model of Alzheimer’s disease?
: J . . . .
Ssishhall: Cerebrolysin is a multi-modal neuropeptide

3 Ch— " drug which improves the brain’s ability for
rolysi " . .
- & SSlebrolysin® sy self-repair by stimulating neurorecovery
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ABBREVIATED PRESCRIBING INFORMATION - Cerebrolysin

Name of the medicinal product: Cerebrolysin - Solution for injection. Qualitative and quantitative composition: One ml contains 215.2 mg of Cerebrolysin concentra-
te in aqueous solution. List of excipients: Sodium hydroxide and water for injection. Therapeutic indications: For treatment of cerebrovascular disorders. Especially
in the following indications: Senile dementia of Alzheimer’s type. Vascular dementia. Stroke. Craniocerebral trauma (commotio and contusio). Contraindications:
Hypersensitivity to one of the components of the drug, epilepsy, severe renal impairment. Marketing Authorisation Holder: EVER Neuro Pharma GmbH, A-4866 Un-
terach. Only available on prescription and in pharmacies. More information about pharmaceutical form, posology and method of administration, special warnings
and precautions for use, interaction with other medicinal products and other forms of interaction, fertility, pregnancy and lactation, effects on ability to drive and
use machines, undesirable effects, overdose, pharmacodynamics properties, pharmacokinetic properties, preclinical safety data, incompatibilities, shelf life, special
precautions for storage, nature and contents of the container and special precautions for disposal is available in the summary of product characteristics. (Reference
SPC - CCDS Version 2.0/03.06.2016)
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