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4 Impaired glutamate
uptcke by BAATZ in
astrocytes. This furthers
glutfcmate excitotoxicity.

1. Gut dysbiosis &
impairment of gut
rhicrobiome leads fo
elevated serum
glutamate.

f 8. a-synuclein 3

overexpression. (The

rale of e—synuclein is
to regulcte

exocytosis)

7. Upregulation of
dopamine synthesis
and redistribution of
dopamine synoptic

vesicles

|

3. Exfracellular
glutamate rises
causing glutamate
excitotoxicity.

2. Increased BEE
permeckility in FD
gllows glutamate to
enter the ECF.

. 8. Axon elongation
and injury

5. Upregulation
of mGIuRs

5. Damage to DA
con terminal

Glutamate in

Parkinson’s Disease

BBE = blocd brain bamier
ECF = extrocslular fluid;
EAMTZ = excitatory omine acid transporfer 2;

11. DA neuron wsually
helps suppress glutamate
release, but with DA
neuron deficiency
neurctoxicity worsens.

: 10. Impaired :

neurofransmission
and dopamine
release (not loss of

D& = dopaminergic;

dopamine)
—

mGluRs = metabofropic glutomate receptor 5
FD = Parkinson's disease

DA neuron

Extracellular space

1. TERERTMEINIZVEN LR
a. IR SRR
o [EBENRBRTIVHUKDEE : /\i50 pH HNEEMED 6.0 MSEmAK 8.4 (FILHUME) FTLR. JILFZY
BT SR OEF(CE T NIETERRITER D,
o [EMHHRBIELFIDIRA : 50 pH /' 6.0 H'5 8.4 A LR, JIVIZ BN HTT DHMENHELIEERD
BHEKI B,
o |RIHANRYI MNVREME DSRZERIRA : J)L 7= eI 2HEN DN BERmER D,
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a. BENSOYYNIBDBFRIBE (Meldrum B., 1993) -ZEEEOIEEMBEIIIZVEEE(E 5-
30umol/L 72h NBI TIFZERERFIBEV VA EEEN 12 BRERIOMIERS 215.6umol/L (CFT LRI
BINERRENTVWS, MBI INAZVEEE(XEIC 30umol/L (4.4ppm) MUTFTREFNERSRHEWN

(Stegink, 1979) .

Fasting Serum Postprandial Serum PSG-FSG
Glutamate (FSG) Glutamate (PSG)
Nomral Level (uMol/L) <30 <60 <30
Minimun level (uMol/L) 11 22.7 0.9
Maxiumun level (uMol/L) 215.6 340.4 285

FSG higher than 60 pmol/L indicate diet related

toxicity from

ing too much protein

PSG - FSG higher than 60 pmol/L indicate glutamate toxicity from lost of glutamate metabolize bacteria

PSG by itself has no clinical

| meani

ing

2. FEL®E

a.

SRS | BEOMEIILY | PSG-FSG
E(FSG) IUE(PSG)
E&(uMol/L) <30 < 60 <30
1% (uMol/L) 11 22.7 0.9
BA(uMol/L) 215.6 340.4 285
FSG #f 60umol/L A EDIg&E. 920 IV B 1 R %

PSG-FSG #f 60umol/L SOEWVEE, FILIZ BB HMEDHKICE TN MBI ERET D,
PSG B{RIEERFRMI BRRE B,

E(C&D. BBB (IM/&AXEEFT) DEBMEN LH
SO DRE(Meldrum B., 1993)(CLDIMETIVIZVEEN EFU BBB DHEREZE

—
—1
=)
==
=
[==]

IV B G SHMEDEKICKD. MBIV LR

=IME : 1993 FNF>DF—AICLBHAFL(Jian-ping Tang, 1993)Tld. EMHHRE
MECEDIIDTINAZIEEEN 600%H5 1,200%. EFIBENHREEIN TS,

PERRIR : &5 MRIARE (HRUZDA) (LD, T BUHELRR TOLRANBEIFI DiEE NS
MMIBTENERESNTLS(I M Starr, 2003).

BUVWEH) TEIERIMEFSSH(C 180mmHg (C_EHS.
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CHANGES IN BLOOD PRESSURE
| Raised or lowered blood pressure

. can be caused by various factors.

h During pregnancy it tends o rie bill
then returns gradually lo its previous
level after birth. Certain drugs aiso
affect blood pressure as a side
effect. During the day (below) a nor-
mal person’s blood pressure

M fluctuates according to activily.

i Hypertension (abnormally high

k bicod pressure) is treated with
weight loss, sodium restriction,
drugs, and modification of life-style.

5 ing tense o
s Vigorous exercise  Geting
Making arl peting raises blood o prossure st
cause bload pressu ooty blood pres:

to rise.

MmEOZAL

MERVWIWARERT ETFULET . HIRPE_ ENDPOITROEFIHNFHIEIN DR 2 (STOMEICRIET, &, RICERWERTM
[ECEZRETEONHDET . FERAADMEREA R, EBCLOTEIELET . BIUECRAEEZRST. FNIADERVEFIRY

3. BRE. LEBBEERD. BEDBBRMTIBONET.
BRESTERI ZEMEG ENDFY,

BMULESTOMEN EADFET,
FRPEYETHIMAER ENDFY,

3. 7ANOY4 O NMDA ZE&NBRIFEL) LI BOERES HER%ZEF (Jolanta elks,
1994) (Silburt, 2016).

Glutamate: concentrations and affinities?

Approximate concentration in

CSF <1 pmol/L
Brain ECF 0.5-2 pmol/L
Plasma 30-100 pmoal/L
Synaptic cleft 2-1,000 umol/L
Brain (homogenate) 10 mmol/L
Synaptic vesicle 100 mmol/L
“Affinity” (EDsp)

GLT-1 1-20 pmol/L
NMDAR 2.5-3 pmol/L
mGIuR2,3,4,8 5 pmol/L
mGIuR1,5 10 pmal/L
AMPAR 200-500 pmol/L
mGIuR7 1,000 pmol/L

1 CSF, cerebrospinal fluid; ECF, extracellular fluid; EDsg, 50% ef-
fective dose; GLT, rat glial glutamate transporter; NMDAR, N-methy-p-

aspartate receptor; mGIuR, metabotropic glutamate receptor; AMPAR,
a-amino-3-hydroxy-5-methyl-4-isoxazoleproprionic acid receptor. (Meldrum B S 2000)
. .y

Japanese translations for the table above:
TNIZVE : EHERTPOR
CSF: RuPIiifRsh FTRREBA ( ) ST

(Meldrum B.S., 2000)
#4272 (ED50) (The median effective dose (ED50) is a pharmacological term for the dose or concentration of a medication that produces a therapeutic effect in 50% of subjects taking it.)

NMDAR . mGIUR? (Fine as are in English)
! CSF A G : ECFH#IIBSN® ; EDSO: S0%EME ; GLT: SyMUFHIKRYLIZENSY K5~ ; NMDAR : N-3FIL-D-FRINSHSEEEH (NMDAR BE4K) : mGIUR : (REHEL LIS BRESH ; AMPAR : 0-7=)-3-EROFS-5-XUAFIY L

-4-TOCAVELEVE ER (AMPA B VS BEEEH)
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4. INAZVEEHRROEESY | MINOT VI BN ER THRINAVS, SFTACER-UEII
AZSEENE(CEIE M 7B NS> AR—49—(EAATS)(CIRIREN S . TIVAZSBE(SUL Y RS — M A F 1
W AASFPoRIINBGNAZBESZ SR (IGIURS) ) (THEEU. COFroRILBLU. $2 G IV /\UEH
TRER (KRB EEZEAR (MGIuRs) ) ZEMHCEETEIRIERZRIET S, MlastodL
AN L E(CTFIET DEI NI ESEERNMBEMCL ., PR (CERESEERZEI5I ). 91
L= FTABBENST A EEN R EN D ENEE THS(Ji Wang, 2020).
VA EEHRROEIZE S MH/EREE TV THRRIC LRI IVIZ D EEDBEDIAH - JIVIZDBEICR
S BEENORECEIRLTVS. CORK/ (—+> Y i S OSSR B0 S
nTuwa(L.Iovino, 2020),

5. mGIUR5 OF7YILF1b—33> : JILIZEENADIRE I KMEBYRISECHBVT. B85
HT-22 #HR2ICH1FD mGIuR5 & mGIuR1 OFRIRZ{EET 3 (Schubert, 1998).

6. a-SRIVLYDKRERB : D 20 FICOIZZLEDEER - ERRIATTCED., NEVWKRREHS>
INIETHZDa-2AIAHIN—F 2V IROIRIRCEIEICEND Y TETVWSHEEENMEASN TETL
B0 Q- RILAUE, ECHRFRR (CNS) DLKONDHHIRmERICHIFZSFTTRARIEMILIC
FIRT B, a-S R > DERBEBEFS A ROVBEBETHD. K FTU\BDOBFEE 7B % HlIH
URO 9wz H4H g 2HEE Thd LN EREEN TS (Veronica Ghiglieri, 2018), /{\—F>V>
RESHHSICRANZMFRMERETHD., a-S XA DREREEERHEE T 5. 2D
TRCIINAIZBEIC L BEESHERN NS DERECH T2 HEEHICTE S U TVBIENRIES
NTW3, Fz. MGIURS Ha-> I A D ([CERERUTEOEEEZSISEIL. TNICKD., FFiE
DR HERRMRIRICH T HES HHIFENMEEE TLDERIEEN TS,

7. IEERR=NKZUEAOMEE : a-> XL OBRIFEIRICED. R-NTOERERLUVESE=
PENNL. R=INZAEENES FTAINEDOBE D NEID. R—/NZAFEN R RO Z (K
E(FH 593 (Pengxiu Caol., 2010).

8. BARMRLEE 0-> VLA (MR EZEHOMBMAREZIEET D, HTEXNZXLICELTIE.
ERDBKICHBNT, N—F> Y fROFIERERFE T WMTs RO AKRME B = AT 9= BEESN T
AIERMENEDERZEHNFEREINTUVS (Meir Schechterl, 2020) .

9. a-JRILLYDEEICLD, R=)(= iEMaDERKRENMEEL. EEENEEEINS !
IN=F2Y5RTE, BHZR IR K IRDIEE N R— /= AR O BAS HVRHRETE(C ST TieS
BIENS. RN TOTANEZRFKIGL AL TIAED, BRI EZ S X 5LI(C. BRI (CEST
2R RE N TRIEEN . COR BRI/ —F2 Y mEEOKOBREINSESNIZED T, FAERFD
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RARZEWFRICHF 2 R— /= AR MR R R IHDBEN, BETOR—/(Z MiEMizniasx
EDKEFNCEZREL TV,

10. K=F2YIEDOREORE: R—/\ZREEE (R-NZBERORIETERY) & 2
BOHZREKIHCHITIEMZLDERENMITUTEITUR . SREADHIESZALZE L 60-80%
AU, a-S XA VSRR, BRZROBEE. SANID—EZRTOT7/IIVRE. BhZRIEEOBIEN
Z<BANrk (Martin Lundbladl, 2012) .

A
) y Physiological condition
Amphipathic Hydrophebic Acidic
region NAC domain ai
s N
H50Q AS3T
A3OP —-—-——/.—
/ 651D
1 E46K
\ VAN
with
membranes prone reg|
B)

QA Glutamate (6LU) > Tumor Necrosis Factor (TNF

@ oopamine 0A) T Interleukin 6 (IL6)
@ caiciumion (Ca™) * |||||||||||||| (1L1p)

JAY B
N=F VARG R=ITONECR DD TR R=NZOBENSE VN RVRR TT . ALR-NZT
ENEHNA]EE(CR O TEN—F OV IRDEITHIEF D/ —F 2V AR DB D URVD(ECDIHTT . 8
BCBVWTE T RECBENMETT,
1. —BHIEOnI>)\JEERE% 59 ((HIZ3.
2. GluTox™DN\AAY—D—TI NI EEREHIEICBEN 2R ENHIEDNIBEE. V5=
>l MR EEEE D,
. EAAT. NMDA &1k, mGIuRS SBADIEEEXERIES.
A-SAA > OO EIEZRRET 2.
R RIGOBGESEBEEZIET .
FHRBAEICIDINDIBIEZIEE T S,

© o > w
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H—{ R OERERTINEIZFREEZRIIDEEEETT , RaphaN+RESTIFRHEREZRIIZ
1-h521-Fh)l (BEEMERERE) BRCIHTEEBLVZOR-NIARERBIERCIERT
BIOBLECAICHRENDDEVNZFT .

RaphaN+@F AT R=/{Z>OARDODERZEDTEBL AL R=/ZEDBERIFRZELSTEDTY,
RaphaN+(@3/\—F+> Y SROIRRICEIEMNT . TIVIZ B RETT SR OEKRCL O TRICEEE D55
BEEZEEBLFT. LES. ALR=/NZ0EEF, ICEIEZRIREICTDIETY,
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