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In-Vivo Brain Microdialysis

Infrastructure
Four Microdialysis Workstations

Capable of running eight animals parallelly

Automated Sample Collection under Refrigeration over 24 hours
Well trained six brain microdialysis study scientists
2-3 Weeks turnover time for a typical Study

Species

Rat (Wistar/Sprague Dawley)
Guinea pig (Dunkin Hartley)
Mouse (Under Validation)

Neurotransmitters:

Acetylcholine

Glutamate

Histamine

Serotonin and Metabolite
Dopamine and Metabolite
Gamma-amino butyric acid (GABA)
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In Vivo Brain Microdialysis

Study Designs

Parallel Treatment Groups

Cross-over Treatment Design

Mechanism of Action Studies using various Antagonists/Blockers.

PharmacoKinetic, PharmacoDynamic (PK/PD) Studies in vivo, by simultaneous monitoring of neurotransmitters and

drug concentrations. Preparation of animals for study Typlcal experlmental prOtOCO|
o ] Accllmatlzatlon % @
Routes of administration
. . q . . . O 5-0.75h 2-5d
Systemic (p.o., i.p., s.c., i.v. T bolus and infusion) 4-5 days e

Prolonged infusion using osmatic infusion pumps :
Local application (retrodialysis)

Modulation of neurotransmitters in

Guide cannula implantation
dialysates and test compound levels in
dialysates and/ plasma

Basal collection .
I Based on the protocol

Probe implantation Test compound administration

Sample collection intervals: ~ 16 h before
Microdialysates: 15 - 30 min.
Blood sampling (through jugular vein) from same animal: 6 i 8 points (or) same animal will be used after wash out
period for exposure in plasma, brain and CSF (based on neurotransmitter profile)

Stabilization

Intracerebroventricular (ICV) injection
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In Vivo Brain Microdialysis

Microdialysis Guide cannulae and probes: CMA/11 or CMA/12 (PAES) T 1, 2, 3 and 4 mm or BASi (CA) 1 2 and 4 mm
Fractions collectors:

Samples are collected at 4 °C using CMA/170 refrigerated fraction collectors. (up to 24 h post treatment also possible)
Histological Probe placement verification:

At the end of the experiment, probe placement is verified in each brain. Representative probe placement tracks in mPFC (a) and ventral
hippocampus (b) of rat respectively.

Overview of Analytical Methods:

Microdialysis samples:

Acetylcholine : LC-MS/MS (API1-4000)

Amino acids : Glutamate and GABAT HPLC + Fluorescence
Histamine : HPLC + Fluorescence

Monoamines : HPLC + ECD (BAS:I Epsilon)

Test compounds  : LC-MS/MS (API-4000 Q-Trap)

CSF samples:

Monoamines (5-HT & 5-HIAA) : HPLC + ECD (BASi or ESA)

Histamine and alpha methyl histamine : HPLC + Fluorescence

Plasma and Brain tissue samples:

Monoamines (DA, DOPA, 5-HT & 5-HIAA) : HPLC + ECD (BASi or ESA)
Test compound : LC-MS/MS (API1-4000 Q-Trap)
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In Vivo Brain Microdialysis Facility

Probe confirmation in rat brain
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Acetylcholine Modulation

Acetylcholine (% Change)

400 4

Olanzapine, 3 mg/kg,s.c. - Hippocampus

40

S}

SB-277011A, 10 & 30 mg/kg,s.c. - mPFC

350

—8— Mean - Olanzapine(n=7)

- - i =
Mean - Vehicle(n=8) —@— Vehicle

8- SB-277011A 10 mg/ kg s.c.
—A— SB-277011A 30 mg/kg, s.c.

N w
a Q
=] =]
L L

Acetylcholine (% Change)
153
o

Acetylcholine (% Change’

50 1 50 - I
0 T T T T T T T T 1 0 T T T T T T T T T ]
-60 -30 0 30 60 90 120 150 180 210 240 270 300 330 360 -60 -30 0 30 60 90 120 150 180 210 240
Time (min)
Time (min)
3001 Donepezil 215 mg/kg,s.Co-HiRRACIAMPUS
_B- Vehicle 5milkg PO (n=8) Arrow indicates the point of treatment.
Animals : Male Wistar rats

Perfusion fluid : artificial cerebrospinal fluid

Perfusion rate : 1-2.4 puL/min

Probe : CMA/12, 4 mm, PC (CMA Microdialysis, Sweden)
Acetylcholine quantified using LC-MS/MS.

Data expressed as mean + SEM, Arrow indicates the point of treatment.

T T T T T T ]
-80 -40 0 40 80 120 160 200 240 280 320 360
Time (min)
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Glutamate Modulation

Glutamate (% Change)

SB-271046, 2.5 mg/kg,s.c. T Frontal cortex Ketamine, 18.0 mg/kg,s.c. i mPFC
700 4
. ee 250+ *
oo -o- SB-271046 T —®— Vehicle
500 | & Vehicle . i L g PR 2 200 —&— Ketamine 18 mg/kg, s.c.
hk \i# R "\ l g
0 1 LLL ‘ CLad l .0"“ I = E 1507
T/ \] _&* 8
300 ot V'r--l v % 100]
\T . 1S
. s
200 i 5
. ‘-"" R o g ot 8y e 50+ T
100 "‘.‘.._..a .A LA S Lo oo n o R ——
0 T T T T T T T T T T T T 1
04 ’ r ' ' v ' , ' v . . 60 -40 20 0 20 40 60 80 100 120 140 160 180 200
0 -40 0 o 80 120 160 200 0 280 320 360 Time (min)
Tisne (min)
Arrow indicates the point of treatment 4 4 S
Animals : Male Wistar or Sprague Dawley rats . ‘ ‘ e :::
Perfusion fluid : artificial cerebrospinal fluid M 1 : }
Perfusion rate :1.5-3 pL/min | \ : i
Probe : CMA/12, 2 mm, PC (CMA Microdialysis, Sweden) il =M
Glutamate quantified using HPLC-Flu. l\ \ | o
Data expressed as mean + SEM, *p<0.01, **p<0.001 Vs. vehicle (unpaired t - test).| . I i \ \\“f \ Sime~ vaasr g+
I J AL .
) ) e —

Glutamate analysis calibration curve
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Histamine Modulation

GSK-189254, 10.0 mg/kg,s.c. i Pre Frontal Cortex Ty Figue 10

300 —B- GSK189254 10 mg/ kg, s.c. (n=6)
—#— Vehicle (n=6)
250

200 ¥

150 | ‘H

e
o
<]
—

Histamine (% of mean basal value)
)

-80 -A‘LO (; 4‘0 !;0 1é0 1(;0 2(;0 21‘10 .
Time (mi) Probe placement in PFC

Quantification

Concentrations of histamine in microdialysates are analyzed by HPLC and fluorometric

: o . _ Arrow indicates the point of treatment.
detection after post-column derivatization with O-phtaldialdehyde (OPA) reagent, which P

Rat (Male Sprague Dawley) dosed at 10.0 mg/kg, s.c,

is delivered by a secondary flow system

Perfusion fluid  : artificial cerebrospinal fluid

Autosampler

Perfusion rate : 1.5 pL/min
Probe : CMA/12, 4 mm, PC
Data expressed as mean £ SEM.

HPLC pump [

Column

(8 3
—
Reaction coil
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PK/PD Studies in Rats Using In Vivo Brain Microdialysis

Dialysate profile and simultaneous Acetylcholine changes after GSK189254

400 q - 24
—@— Modularion in cortical Aetylcholine
350 - —&— Dialysate conc of GSK189254 L 20
300 - - 16
2
D =
9 250 o - 12
< g
5 2
= T
< 200 58 9
= e
2 2
=150 a X
g 8
100 . il m e T s e e D T e e et e s e e e e e e 8 e 8 e e o e e s s e )
50 7 T - -4
O T T T T T T T T T T T T T T T '8
-80 -40 0 40 80 120 160 200 240
Time (min)
Data expressed as mean + SEM, Arrow indicates the point of treatment.
Rat (Male Wistar) dosed at 3.0 mg/kg, s.c,
Perfusion fluid  : artificial cerebrospinal fluid with 0.1umol neostigmine bromide
Perfusion rate : 1.5 pL/min
Probe : CMA/11, 2 mm, CU (CMA Microdialysis, Sweden)
Acetylcholine and GSK189254 quantified simultaneously using LC-MS/MS.
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Neuropharmacokinetic Assessment

Pharmacokinetic profile in brain and plasma with Escitalopram

240

220 -

—l— Plasma concentrations Vs time profile
200

—&— Dialysate concentration Vs time profile

180 +
3 160 4
140 +

120 +

100 +

80 +

Concentration (ng/mL

60 -

40

m

B—8 B—8—=
0 T T T
0 40 80 120 160 200 240 280 320 360
Time (min)

Data expressed as mean + SEM, Arrow indicates the point of treatment.
Rat (Male Wistar) dosed at 2.5 mg/kg, i.v,

Perfusion fluid  : artificial cerebrospinal fluid

Perfusion rate : 1.5 pL/min

Probe : CMA/12, 4 mm, PAES (CMA Microdialysis, Sweden)

Escitalopram in plasma and dialysate quantified using LC-MS/MS.
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Neurochemical Profiling

Dopamine Turnover in Nucleus Accumbens With Nicotine

in

% Change from Vehicle

rats
300 - [—J Dopamine Turnover
—=— DOPAC (nmol/ g)
—o— HVA (nmol/ g)
—A— Dopamine (nmol/g)
200 H
100 - A”":?
0

Vehicle 15 min 30 min 60 min 120 min

Data expressed as mean = SEM.

Rat (Male Wistar) dosed at 1.0 mg/kg, i.p,

Animals sacrificed at specified time, nucleus accumbens
isolated.

Dopamine and other metabolites quantified using HPLC-
ECD.

CSF 5-HIAA (nmol)

5-HIAA as a Biomarker for SRI Activity in rat CSF

H Vehicle

500 -
} W Paroxetine 5 mg/kg, i.p.
400 -~
300 -
200 »
100 -
0
0 0.5 1.0 2.0 3.0 4.0

Time (h)

Data expressed as mean + SEM.

Rat (Male Sprague- Dawley) dosed at 5.0 mg/kg, i.p,

CSF collected from cisterna magna under CO,, anesthesia.
CSF 5-HIAA quantified using HPLC-ECD.
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Suven Discovery Research

In-Vivo CNS Receptor Occupancy Assays
Using unlabelled tracer, quantified using LC-MS/MS analysis

(Slides 1417 40)
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List of Validated Receptor Occupancy Assays Using
LC-MS/MS Tracer analysis at Suven

Tracer Receptor Receptor Region
ZW-104 nAChRs U4b2 Thalamus
GSK-189254 Histamine H, Frontal cortex
WAY-100635 Serotonin 5HT 5 Frontal cortex
Raclopride Dopamine D2 Striatum
Epidepride Dopamine D3 Cerebellum Lobes 9/10
MDL-100907 Serotonin 5SHT2A Frontal cortex

DASB SERT Frontal cortex
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@
LC-MS/MS Based Receptor Occupancy Methodology (,

Attt ..

dosing of
non-radiolabel
tracer (i.v.)

LC-MS/MS  analysis:
Tracer and test
compound exposure
guantitation
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Brain Regions for Receptor Occupancy Assay
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H; Receptor Occupancy in Rats L _

H N—O
Tracer: GSK-189254 i ZN
o)

Rat pKi: 8.51 nM

Human pKi : 9.59 nM

Compound Obtained ED., Value Reported ED., Value

Name (mg/kg) - Unlabeled (mg/kg) - Radio labeled
Thioperamide 1.58 2.00
Ciproxifan 0.10 0.14
GSK-334429 0.14 0.35
PF-03654746 <0.30 NA
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Thioperamide: Dose Response RO

100 B3 Thioperamide mg/Kkg i.p. > 100 - Literature reported .
RO EDg, = 1.58 mg/kg T 80 A rHs Ki't 4 nM el
75- _ = :
Reported RO ED;, = 2.0 mg/kg £ 60 A T
50- § 40 -
25+ g 20 + 2
0- T : o=
w “ - = 59 J0.00 0.30 1.00 3.00 10.00 30.00 100.00
S
-25- Thioperamide (mg/kg)
Thioneramide
Group Brain Conc nM equiv.in  nMequiv.in  H; Ratio of nM Plasma Conc c /C 0% H. RO
(mg/kg i.p.) (ng/g) Brain Plasma Brain Conc/Ki (ng/mL) IR & SRR oM
0.1 3.43 11.73 10.77 2.93 3.15 1.09 -6.96
0.3 11.48 39.25 56.00 9.81 16.38 0.70 -4.20
1 69.76 238.48 520.34 59.62 152.21 0.46 46.51
3 242.57 829.24 2682.59 207.31 784.71 0.31 79.03
10 953.18 3258.51 14211.06 814.63 4157.02 0.23 92.42

Ref: Siyuan Le, John A. Gruner, Joanne R. Mathiasen, et Al,

Receptor Antagonists. JPET., 325:902-909, 2008.

Correlation Between Ex Vivo Receptor Occupancy and Wake Promoting Activity of Selective Hy
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Ciproxifan: Dose Response RO

RO EDs, = 0.10 mg/kg

Literature reported

100~ == Ciproxifan mg/kg i.p Reported RO EDy, = 0.14 mg/kg § Ki:0.5nM ;
‘B 80 -
754 kg
b 60 = o
50- g i
0 40 -
o
25- § 20 - :
! : 2 B
0 § o q# - v
o - J0.00 010 0.30 0.55 1.00 3.00 10.00
P S ® 20 Ciproxifan (mg/kg)
Group Brain Conc nMequiv.in nMequiv.in  Hj;Ratio of nM Pcl':?r?(]:a C./C % H. RO
(mg/kg i.p.) (ng/g) Brain Plasma Brain Conc/Ki (na/mL) N g
0.01 0.00 0.00 0.00 0.00 0.00 0.00 1.43
0.03 0.00 0.00 0.00 0.00 0.00 0.00 11.96
0.1 18.89 69.76 10.16 139.52 2.75 6.87 48.44
0.3 40.04 147.86 35.41 295.73 9.59 4.18 75.72
1 168.93 623.84 176.96 1247.68 47.92 3.53 82.45
3 545.92 2016.03 716.64 4032.05 194.06 2.81 87.20
6 1217.23 4495.11 1828.13 8990.21 495.04 2.46 89.52

Ref : Siyuan Le, John A. Gruner, Joanne R. Mathiasen, et al., Correlation Between Ex Vivo Receptor Occupancy and Wake Promoting Activity of
Selective H; Receptor Antagonists. JPET., 325:902-909, 2008.
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GSK334429: Dose Response RO in Cortex

=1 Thioperamide 3mg/kg i.p. RO EDSO =0.14 mg/kg

& 1001 mmGsk-334420 mghg po.  Reported RO EDg, = 0.35 mg/kg
(‘5 ——
% 751 == T
(]
O
S 50 1
Q.
[H)
(&)
& 257
©
L ol
Qx, > %
N
Group Brain Conc nM equiv.in  nM equiv. in
(mg/kg i.p.) (ng/Q) Brain Plasma
0.1 22.63 56.73 10.55
0.3 34.39 86.21 33.11
1.0 88.94 222.95 164.42
3.0 195.83 490.90 481.75

—
o

H. receptor occupancy

H; Ratio of nM
Brain Conc/Ki
123.32
187.41
484.68

1067.17

(% of contral)

Literature reported

hH; Ki : 0.46 nM

1 rHyKi: 5.9nM

£0 | '

: I I
20

9 \ I

003 0.1 03 1 3
GSK3I34429 (mg/kg p.o.)

Plasma

Conc Corain / Cplasma "% H3 RO
(ng/mL)

4.21 5.38 52.16 £ 5.60

13.21 2.60 71.57 +1.96

65.59 1.36 81.22 + 2.06
192.18 1.02 87.51+1.97

Ref: Biochemical pharmacology 73 (2007) 1182 i 1194. Structurally novel histamine H; receptor antagonists GSK207040 and GSK334429 improve
scopolamine-induced memory impairment and capsaicin-induced secondary allodynia in rats
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NNR U4b2 Receptor Occupancy in Rats

Compound

Name
TC-1734
Cytisine
ABT-089
ABT-594
A-366833

Tracer: ZW-104

R1
R

R

) Cpd 1 R
Ki: 0.2 nM
1 2-18F_-A-85380  '8F H
2 5-123|_A-85380 H 123]
3 sazetidine H C=C(CH>)40OH
4 18F_Z\W-104 H C=C(CH,)4'®F

Obtained ED., Value Reported ED;, Value

(mg/kg) - Unlabeled
1.52

0.60
14.66
<0.01

0.42

(mg/kg) - Radio labeled
0.32

0.22

NA
NA
NA
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TC-1734 1 Dose Response RO

. O SN NH
Nicotine 1 mg/kg s.c. I
7 &= TC-1734 mgl/kg p.o. l -

ﬁg:ﬁ Ki Value =1.5 nM

[any
o
o

:

=
&

%ﬁ I RO EDg, =1.52 mg/kg, p.o.

o] W Reported RO EDg, =0.32 mg/kg, p.o.

e > 1 > 9
‘K}Q Q- Re N

o

% Receptor Occupancy
\ N
[6)]

N
a1
%

Dose (mg/kg, p.o.)

Sl Bl CEhe nM equiv. in Brain  Ratio cL)inll\a érain PIEETIE CEIIE Corain/ C % U4b2 RO
(mglkg p.0.) (ng/g) Conalki (ng/mL) bran * ~plasma
0.3 0.00 0.00 0.00 0.00 0.00 -2.55
1 7.45 31.84 21.23 2.34 3.18 34.78
3 54.22 231.71 154.47 14.34 3.78 61.80
10 1072.41 4582.95 3055.30 279.17 3.84 80.93

Ref: In Vitro and in Vivo Binding of the Potent Radioligand, [3H]-2-FA and the Agonist AZD3480 (TC-1734) at Neuronal Nicotinic Receptors. Teng Peng.
Neurosciencel, Chemistry2 and External Collaboration3, CNS Discovery, AstraZeneca, Wilmington, DE 19850; and Targacept, Inc. 4, Winston-Salem, NC 27101,
USA'i SFN-2008
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Cytisine T Dose Response RO Y

Nicotine 1 mg/kg s.c.
1009 === Cytisine mgl/kg s.c.

% 50
= |
% J e m Ki Value =0.17 nM
N S RO EDj, =0.60 mg/kg, s.c.
e (el S Reported RO ED;, =0.22 mg/kg, s.c.
Group Brain Conc nM eqqiv. in Ratio Ef‘;'”a érain Plasma Conc CJcC % U4b2 RO
(mg/kg s.c.) (ng/g) Brain P (ng/mL) brain / “plasma
0.03 0.00 0.00 0.00 3.23 0.00 9.49
0.1 3.96 20.83 122.54 25.87 0.15 20.72
0.3 6.91 36.35 213.82 47.23 0.15 30.61
1 22.40 117.83 693.13 179.71 0.13 59.55
3 52.83 277.91 1634.74 386.79 0.14 68.70

In Vitro and in Vivo Binding of the Potent Radioligand, [3H]-2-FA and the Agonist AZD3480 (TC-1734) at Neuronal Nicotinic
Receptors. Teng Peng. Neurosciencel, Chemistry2 and External Collaboration3, CNS Discovery, AstraZeneca, Wilmington, DE
19850; and Targacept, Inc. 4, Winston-Salem, NC 27101, USA T SFN-2008
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A-366833 : Dose Response

RO

100- == Nicotine 1 mg/kg, s.c. (R)H
== TC-1734 3 mg/kg p.o.
A- k
. 75 0= A-366833 mg/kg N N P -
; o'y |
S 50+ =~
5 N
o &3 Ki = 1.77 nM A-366833
o
§ 0- RO EDs, = 0.42 mg/kg, i.p.
o
5 Nicotine TC-1734 0.03@ 0.1 0.3 1 3 6
S -25-
Group Brain Conc R . U4b2 Ratio of nM  Plasma Conc .
G L) (ng/g) nM equiv. in Brain Brain Conc/Ki (ng/mL) Cprain / Cplasma % U4D2 RO
0.03 8+0.8 42+ 4 24 2+0.2 4.20+0.32 -13.40 £ 8.05
0.1 332 167 + 10 94 8+0.8 425+0.26 41.14+10.03
0.3 108 + 8 540 £ 42 305 26+ 4 4.27 £ 0.60 55.45+ 2.07
1 345 + 46 1723 £ 228 974 77+2 4.49 + 0.68 64.12+ 4.26
3 1001 + 116 5003 + 580 2826 234 + 50 4.38 + 0.69 78.50 + 2.76
6 2061 + 271 10303 + 1356 5821 434+ 51 4.74+0.16 75.07 £ 3.21
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5-HT,, Receptor Occupancy In Rats

OMe [*H) O‘

N\ N
Tracer: WAY-100635 NN Tm

Ki :10 nM

Compound Obtained ED., Value Reported ED;, Value

Name (mg/kg) - Unlabeled (mg/kg) - Radio labeled
8-OHDPAT 0.95 0.60
Pindolol 1.27 0.44

Buspirone 3.74 5.00

Company Confidential 26
Copyright © 2010 Suven Life Sciences Limited



8-OH DPAT : Dose Respons

5-HT,, hKi = 0.58 nM

Reported 5-HT,, RO ED;,= 0.60 mg/kg, s.c.

Group Brain Conc nM eqL!iv. in 5-HTy, Ratio of nM Plasma Conc c./cC 0% RO
(mg/kg s.c.) (ng/g) Brain Brain Conc/Ki (ng/mL) Bl SR
0.5 293.01 1184.45 2042.16 41.72 7.06 40.81 + 3.54
1.0 523.16 2114.80 3646.21 103.52 5.38 51.55+ 9.39
15 740.59 2993.73 5161.61 94.83 7.85 54.66 + 6.41
2.0 1159.93 4688.86 8084.24 122.81 9.47 66.22+ 2.89
3.0 1200.27 4851.93 8365.39 155.18 7.73 54.70 + 6.28

European Journal of Pharmacology (1994), Psychopharmacology (1997) & Nuclear Medicine & Biology (2000)
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