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Stability analysis of revised mathematical model of serotonin hypothesis
* S, Yano *H. Aonuma, and 'H. Asama (‘The University of Tokyo, *Hokkaido University)

Abstract—

In this study, we revise a mathematical model of serotonin hypothesis which we have proposed.

We analyze the model’s stability using a numerical analysis and show that the dynamics of serotonin system is

bistable system.

Key Words: System Biology, Major depression, Serotonin hypothesis

1 PPl

4, GEHEETI SHROHARBEL Vo 1R
BEFEEOMBERBEL 2-oTWS. BRIZBWVTY
201 EIZiE, EARBHEHSRESFSES (ERTS)
IZBWT, 201MEEVRROEREEIZERTREER
L LTHItMERZ BT 52 EMNEEEh, B - NE
oo St DHIEE - BEERBICESSKER L 2o 7.
5 OIRBED A F1 = X LBARTTRIRF #LRIS F #HC
KELEETRALEZONDN, TOAH=X LT
FERRRICV V- o TUVR LY,

19504E4%, #ONDERMMAILEIE, 5 OFHED
HRZBEANREEDET / TIV (Bub=r)
NIRRTV YV) LEORBEEORERBRRE LTS
ADBEL L. ZOREIREBORILUARELBSIRIZ
BRLEZLDEZE/ T IVEROIWITER F=UR
BLEFESR. FFETEZ S F=RHIX, BEZ
B, VT 7ARBREOZAEK, Mgt e
=r, RUEALOHMEERAMCHRENE?. iz
UTTI, IhODERMOEBRINDI VAT LEE
o b= R E RS

o b=V ERIIROVLDOERBMALOMESR
TEEMN, E5V2EEREBIZBLLOBE, Eub=r
HELBRTIERO—BIZHOVWTHBELZLDOTH
2720, HAIVEZ—BOBEROBEERIZOWVTO
BRTH-T-V L=, o b= EHIThLOMHE
B2 RIS 7, Ea =L TOMR
BEEMXMEERTIHESIZE S Vol U R T AN
BERINDIDIE, +OEFINTWAEEIE LRV

AHETITED b= RREHERTRER LT
BZEZEY, o b= VREORARD ZAEITT 5.
LUTFTIE, ZORTICERT T, ThETRLBT-
T&ickn b= HEONERETT VT DB &
BREITY, THEEELEHFLOAZERET VR
T3, £ 0OFFMITHOWT HENEERD I
BT EITY. BRBIC, ZoOfT2E L TEFIN:H
HEIZOWTHEROMA & i LEET 3.

2 %TEHR

21 o=V ER
" EPro b= RBICHOWTEBIZR~< S,

BLIERIR L AT L RUYL (011498 3B ~5 0 < ER)

o :Serotonin [ : Post-receptor

\J : Autoreceptor

(ratoXrS | TpogtX7S |

Inhibitory

postsynaptic
transmission neuron

Fig. 1: Serotonin Hypothesis.
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Table 1: Initial Value and Parameters
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Fig. 2: Bifurcation of Ipost (i)
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Fig. 4: Bifurcation of Ipost ( iii )
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