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INTRODUCTION RESULTS

Amyloid Beta (AB) is important biomarker of Alzheimer disease, and it is hypothesized Model satisfactorily reproduced different published experimental data
that it plays role in neurotoxicity. Decreasing AP levels in brain could be a potential 100 100
therapy, while measuring its level in CSF and plasma can be used for diagnostic Og, a =50
purposes. It is thus important to understand how AP distributes among different §6O <
compartments. Here we present an updated model, describing AB kinetics in mouse g 560
and its allometric scaling to monkey and human. j“o o140
<20 D on
fobad N N u 20
METHODS < o, S <=
0 1 2 3 4 5 2, . 5
Abeta 1-r Abeta 1-40 Abeta 1-42 time (h) time (h)
Brain Abeta Release (ABTREL BIFC) - C 7 d
I{DEGABT_sIFC D_:.'-IFC raBl40 BIF FRABT42 BIF I{DEGABTM_B::C (DEGABTA2 BRTC y z
\\ KDEGABT BRTC \\ KDEGABT4 ‘\ ' W experiment ; W experiment
N A N ,X . ;f 11 B theory N m theory
Brairl KqF_BAIC e i Brain‘ KolF_BABIAgG Brait]‘ KBIf_BABTA2(3 i 05 .
IntersFltlaIKE:ﬁ— - Cell 'nterSt't'almfmp_AE-m Cell InterstltlaKIB Em Cell o | - — — e mocr e s
Fluid Fluid Fluid 7 _ - - -
t KDE/(;E;?BT-PLC  oagrack | KDECABTA0_PLC f KD ABTa2_PLC FIg.2 Fitting results. (a) - Model description of 125]-AB40 clearance from brain, 5 minute infusion into
KDEGABLCSF KBFPLABTf PL_TE HDEGKQTWC:)C/-H - f KPLﬁ:BngEGABT;‘?F“BFP“"%"ﬁ-ﬁmmi;c’ C57BL/6 male mice brain ISF [3,4], three different doses); (b) clearance from plasma (iv bolus in
" " ‘ B65JLF1/7 [5] or B6/SJL [6] mice, different doses). (c, d) —steady state values (in nM) for monkey and
CSF ——{ Plasma CSF — Plasma CSF ——{ Plasma human, Pfizer data and [9].
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' Degradation routes for Abeta Fig.3 Description of BMS708163 PD data. Time course of brain and CSF@Srgigentratlons In
E mice after single 30 mg/kg dose of GSI inhibitor. (a) description of data using the parameters fitted
Fig.1 Scheme of the mOdeL Bulk flow from BIF to lymph and from CSF to plasma to multiple published data (b) — BMS708163 PD data fitted separately from other data. Black curve —
have been also taken into account (not shown). brain concentration, blue curve — CSF concentration
1. We suppose the flow from BIF to plasma is described by following law [1] Table 1. Values of parameters fitted to published

As It can be seen from Fig.3, CSF and

JBIF _PL=KBIF _PL-Ab/(K __+Ab) (1) brain curves cannot be fitted even MOUSE data
2.We suppose the flow from plasma to tissue is described by following law without taking into account other data. o 20 | a8 25 | A8 e L°°a'(5nf;‘;"‘"“’
JPL TS=KPL TS- AbGAMl (2) T.hUS explang’[lon of pro.blem by Ab_BRN | Ab_CSF
— _ = different experimental technics IS not krow1 (i/h/Bwes) AE-4|  AE-4  4E-4| -0.07 0
3.We used next laws for allometric scaling sufficient. e T I R B 1
_0.15 . . _ In our model CSF concentration Is [¢AM1 0.7 0.7 0.7
K =Ko-BW for processes in brain, [2]; (3) determined by the bulk flow from BIF, [EIE-BABT (Bwsi/a) 0.08 008 008 035 025
. _1/4 - KB_BIFABT (BWO°-15/h) 0.05 0.05 0.05| -045| -0.06
K o KO . BW for a” Other processes. (4) g?l(:j tggﬁcgnfrt;zggly \?V?\?Cehndsinontl}::]ne KBIF_PLABT(BW©-15/h) 0.07 0.01 0.07| -0.06 | -0.28
4. We performed local sensitivity analysis for BMS708163 PD data: small change makes  inout ’ iNto t’he brair; KPL_BIFABT(BW°25/h) 005 005 005 -001| 0.05
(increasing) some parameter and look how will change some variable in each time 'P B ©4E-04 34E-04) 34E04 0| 1.2
. concentration (see EQ.6). We have o, tsasr (avrcamawozs/h) 7 7 27
point. (5) analyzed also influence of parameters : ( 313 313 313
. . - . . . KTS_PLABT (BW©°25/h) . . .
SXi,kJ'(t)_d log Xi(t)/d log kj Xi —variable, k| — parameter. on the time shift between two kms (nw) 005 005  0.05
5. For model calibration we used published [3-9] and internal Pfizer data for mouse, minimums: KDEGABT_BIF  (BW.15/h) 035 041 035 -015| -1.1
monkey and human, most of them on the distribution of isotope labeled AB. Most of Dt=TIME(CSFmin)-TIME(BRmin) KDEGABT_BRT (BW°>/h) 96E-02 002 9.6E-02 -0.02)-0018
the kinetic data for model calibration have been obtained in wild-type mouse, so KDEGABTPL  (BWO%/h) | 1.24E-06|1.24E-06) 1.2E-06
aggregation of AB was not considered. The mouse model was also tested against and found that most KDEGABT_CS (szzf:’ 2031:: 2031:: 2035322
reported CSF and brain AB time courses after a dose of a y-secretase inhibitor (GSI). Important parameter Is UL ' ' '
ipti ' KBIF_BABT. Increasing Its .
Fpr description of m_onkey ar_1d human dz_;tta only releases _of AR and fractions for _ 9 Table 2. Values of AB release parameters fitted to
different forms were fitted. Brain concentration was taken for fitting as value we may achieve blished data for diff ¢ -
negative values of Dt. It published data 1or difierent species
Ab BRN =(Ab_BIF-BIF+Ab BC-BC)/(BIF +BC) (6)
— — — means that our Parameter Parameter Value
All the calculations and fitting were done in DBSolve Optimum software. understanding of  the Parameter Symbol | Mouse | Monkey | Human

. . . Release of Abeta (nmol/hr/BW°7°)
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