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* Motor Activity

* Behavior

* Coordination

* Sensory/Motor
Reflexes

* Body Temperature

Safety Pharmacology ‘Core Battery Studfes’

Respiratory Cardiovascular
* Respiratory Rate * BP & Heart Rate
* Tidal Volume * ECG
* O, Saturation * Repolarization (APD)

* hERG (l,) assay
* Conduction

Pugsley MK, Authier S, Curtis MJ. Br J Pharmacol. ,154(7):1382-99.
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yoRIE=L 7Y EFE | BRAXNE FH 1 255 R 3mg/kg 10mg/kg 30mg/kg
it 0/1 0/10 0/10 0/10 0/10 0/10
oK 0/1 0/10 0/10 0/10 0/10 0/10
Bl i 0/1 0/10 5/10* 0/10 2/10 5/10*
oIz i sh i e 0/1 4/10 4/10 8/10 8/10 5/10
SERENIB D) 0/1 5/10 0/10 2/10 0/10 0/10
BE (ERND 0/1 0/10 0/10 0/10 0/10 0/10
Witz R 28 5h4) 0/1 0/10 0/10 0/10 0/10 0/10
nE CEND 0/1 0/10 0/10 0/10 0/10 0/10
FE (RN 0/1 1/10 1/10 0/10 0/10 0/10
B, M 4 4.40 2.80** 4.00 3.70** 3.60**
FeEix 4 4.40 2.20%* 4.10 3.40* 3.10**
1215 4 4.10 2.30** 3.50 3.30 2.90**
RS 4 4.00 2.60%* 4.00 3.80 3.50
H 3530 4 4.00 2.60** 3.90 3.60 3.20%*
HETHN 0 0.00 0.00 0.00 0.10 0.00
HEJR 4 3.20 3.00 3.20 3.00 3.80
HEAE 4 2.60 1.20 3.00 3.00 3.00
I 4 4.00 3.10 3.60 3.80 3.70
I 0 0.00 0.00 0.40 0.00 0.00
i L S W 4 4.00 2.80** 3.50 3.80 3.50
D 0 0.00 0.80 0.40 0.00 0.00
IRR Tlin 4 4.20 5.70** 4.20 4.60 4.70
EAE 0 0.00 0.50* 0.00 0.10 0.20
R A7 B I 4 4.00 2.80** 4.00 3.90 3.80
E] 4 4.00 2.60** 4.00 3.70 3.60
HER R 4 4.00 3.80 4.00 4.00 4.00
k5K 7 4 3.80 2.10** 3.70 3.30 3.20*
5K 7 4 3.80 2.00%* 4.00 3.50 3.20*
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FOB study protocol(1)

A: Home cage measurements
1) Body position
2) Respiration B: Hand-held observations
3) Clonic involuntary movement 1y Reactivity

4) Tonic involuntary movement 2) Handling
5) Vocalisation 3) Palpebral closure
6) Palpebral closure 4) Lacrimation

5) Salivation
6) Piloerection

7) Other observations



FOB study protocol(2)

C: Physiological measurements
1) rectal temperature

2) body weight

3) Examine the ’ sex

MBensg,

D: Open field activity

1) Number of rearings

2) Clonic involuntary movement

3) Tonic involuntary movement

4) Gait

5) Movements

6) Level of arousal or alertness

7)Occurrence of stereotypical
behaviours

8)Abnormal behaviour

9)Number of defecations

10)Number of urinations
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FOB study protocol(3)

E: Stimulus response
1) Approach response

2) Touch response

3) Eyelid reflex F: Nervous and muscle measurements
4) Pinna reflex 1)Abdominal tone

5) Sound response 2)Limb tone

6) Tail pinch response  3)Grip strength

7) Pupillary reflex 4)Loss of traction

8) Righting reflex 5) Landing foot splay
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‘L lrwin study protocol
m A

W Group1 - vehicle Y. Group 3- mid dose

W  Groun 2 —low dose Y. Groun 4 - hiah dose

B Dose 1hr 2hr 4hr 8hr 24hr
Lol | L]
C

i. HOME CAGE OBSERVATIONS
Posture and unusual behaviors such as convulsion, shivering, vocalization,
stimulation or stereotypy.

ii. HANDLING OBSERVATIONS
Ease of removal; handling reactivity, body tone, salivation,lacrimation or
piloerection.

iii. OPEN FIELD ACTIVITY
Spontaneous motor activity, rearing, gait abnomalities, stereotypic behavior,
irritability, piloerection, catalepsy, urination or defecation.

iv. AUTONOMIC ACTIVITY ASSESSMENT
Touch response, startle respon se, righting/palbebral/grasping reflexes, tail
pinch, thermal nociception, ataxia, body temperature, pupil response.
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EStudent's t-test (2 groups)

BANOVA (SNK)

Bthe Kruskal-Wallis, Cochran—Mantel-Haenszel
BBonferroni correction, Kruskal-Wallis,

Wilcoxon pairwise tests,
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Accelerating rotarod in a repeat-dose toxicology study in rats:
early detection of fibrodysplasia

- |

WOULDBE MESIEDRON DAY 1

Effect of Dug ¥ (100 umofkg/day) on Rotarod Peadformancs in mals Han Wistar
mis

00

180

180 1
14 wehicle
"; 120
2 1m0 4
T
L -

£0 drug ¥

w0 ] e |

= ———mnplll clin obs

':| T T T T :
Fre-Dose E] ] 12 15 12 4
Day of Dosing

MB:

-Mo effects on rotarod performance were detected after a single dose:
*The deficit in rotarod performance preceded the appearance of
adverse signs during standard clinical observations.

Radtam st & (2013) Towoology Research 2: 208234,



Increased effect

Sensitisation to repeat-dosing

—— Coc GDX
—e— Coc Intact
- 2= Sal GDX
- O= Sal Intact

Cocaine

AMEB Counts

Days

Total ambulatory counts after acute (day 1), sub-acute (day 7}, chronic (day 14) and
withdrawal cocaine (at 15 mg/kg) vs. saline administration to female Fischer rats

(n=6 per group). GDX = gonadectomised

Chin et al., (2002} Endogenouws gonadal hormones modulate behavioral and neurcchemical responses to acute
and chronic cocaine administration Brain Research 845, 123-130.



Decreased effect

Tolerance to repeat-dosing

Cumulative food intake (g) >

WOULD BE MISSED OM DAY 15

1404
1 Vehicl
1304 - ehicle
A — Ciproxifan 3 mg/kg
= Ciproxifan 10 mg/kg
1204 N * s Untreated
1104 | *
H L
100
Day 1-5 Day 6-10 Day 11-15

Ciproxifan effects on food intake and locomotor activity diminished with repeat-dosing.
Male Sprague-Dawley rats were dosed with ciproxifan via ip dosing. Ciproxifan is a potent
histamine H+ inverse agonist’antagonist, causes wakefulness and attentiveness in rats. Food
consumption was measured every morning before treatment. Spontaneous locomotor activity
was assessed 30 minutes after dosing.

Pan JB et al, (2008) Life Sciences 79 1366-1379.
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Target Lead Lead Pre Phase Il Product
Selection Gen Optimization clinical Phisse) Prinse Ba ' ‘Prsse I Launch Maint.

1. Zebrafish embryos, Caenorhabditis elegans (C. elegans)
2.In vitro 2-D and 3-D cellular
3. Safety pharmacology mechanisms:*“organs-on-a-chip ™.

4.Safety pharmacology in silico modeling
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Non-clinical Testing Strategy

. - Chemical/
In Vitro |, In Vivo QT .
Assay Assay +— Pharmacological
Class

) 4

Follow-up || Integrated Risk
Studies Assessment Information

Relevant Non-
le—| clinical and Clinical

—»@ A‘X}-:.\\

HIf L5

Evidence of Risk 72%%’%‘

Pukinje 44

hERG 19
Dog QT interval 19
hERG + Dog QT 19

Wallis. BJP (2010);159, 115-121; Gintant . Pharmacology & Therapeutics (2011):129:109-119
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TABLE 6.3 A General Design Tier I (Core Barttery) Cardiovascular Safety Study

In vivo cardiovasular safety study

Sample design Latin square sequencing
Treatment Dose (mg/kg, p.o.) Number of animals Animal ID Dose order
1 0 (vehicle) 4 1 0 3 30 300
2 3 4 2 3 300 0 30
3 30 4 3 30 0 300 3
4 300 4 4 300 30 3 0

Animals instrumented with telemetry device for CV monitoring

Oral gavage dosing, Latin Square, 1-week recovery following each dose

Monitoring of unrestrained animal, standard housing, controlled environment, from 2 hours pre-dose through 24 hours post-dose
» Systolic, Diastolic and Mean Arterial Blood Pressures

* Heart Rate

* Quantitative Electrocardiography (RR, PR, QRS, QT, and QTc)

* Body Temperature

* ECG Morphology (Qualitative analysis designed intervals)

Clinical Observations (baseline, selected intervals approximating critical times of exposure, recovery)
Formulations Analyzed (uniformity, concentration, stability)

Descriptive and inferential statistics (RANCOVA)

PK Sampling: Separate group of animals, or independent study phase (PK/PD modeling)
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