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ACh Acetylcholine (7-&F 12 V)
BDNF Brain-derived neurotrophic factor (fixHi 2 ffR A # K1)
CFT Category fluency task (47 =2V — il idR5eE)
COVID-19 CoronaVirus Infectious Disease, emerged in 2019 (Hfl 22 v F 7 £ L REYLE)
HDS-R Hasegawa Dementia Scale-Revised (2XE]&=2)115fE 5 FIHEREM 2 77 — L)
IFN Interferon (f v X —7 1 V)
IL Interleukin(f v Z2—ua 4 ¥ V)
IL-1ra Interleukin 1 receptor antagonist (IL-1 ZZ&A$EHIEE)
LPA Lysophosphatidic acid (V V'R 7 7 F ¥ V)
LPC Lysophosphatidylcholine (Y Y'x 27 7 F 2 1a ) v)
LPE Lysophosphatidylethanolamine (J Vv A7 7 F Y NVT X ) —LT I V)
LPG Lysophosphatidylglycerol (V) V&R 7 7 FI V7)) £ —)L)
LPI Lysophosphatidylinositol (V) V'&x 27 7 F¥ VA4 ¥ b —)
LPS Lipopolysaccharide (Y KKV HvAh 74 F)
MAP Mitogen-Activated Protein Kinase (=4 ¥ = ViEME(LEAE Y v B{LEER)
MMSE Mini-Mental State Examination (I =X v X VA5 — M EEE)
MoCA Montreal Cognitive Assessment (f# % HIBERMEL)
NF-« B Nuclear Factor-kappa B (2N & « B)
NO Nitric Oxide (—M&{L%5%)
PA Phosphatidic acid (F 2 7 7 ¥ v [i§)
PC Phosphatidylcholine (A&7 7 F¥1ral v)




PE Phosphatidylethanolamine (A2 7 7 F¥ v X ) =7 I V)
PEL Porcine liver protease degradation products Extracted Lipids
(7 2 iHligos fn i R E)
PET Positron Emission Tomography ([ 1 H e #)
PG Phosphatidylglycerol (A2 7 7 F¥ V7)) 1 —)u)
PI Phosphatidylinositol (F 27 7 F A4 J ¥ b =)L)
PLDP Porcine Liver Decomposition Product (&5 f#47))
PLDP Porcine Liver protease Degradation Products (7 & g3 f@4))
poly I.C Polyinosinic-polycytidylic acid (R VU 4 / > VEE-KY v F Vg )
PS Phosphatidylserine (k27 7 FY 1+ V)
SARS-CoV-2 | Severe Acute Respiratory Syndrome CoronaVirus 2 (SARS 22 7 4 L% 2)
SM Sphingomyelin(2 7 4 v = I Y V)
TG Triacylglycerol (F V) 7270w —))
TLR Toll-Like Receptor (Toll £:5Z7A44)
TNEF- a Tumor Necrosis Factor a (JEEEIEIN T o)
VET Verbal fluency task (a7 ERE)
WMS-R Wechsler Memory Scale-Revised (7 = 7 2 7 — e B A KGR
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1) Anti-neuroinflammatory potential of porcine liver decomposition products

in improving behavioral abnormalities: Effects on formalin- and LPS-
induced inflammation
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X RIEWESA P A vorEECHIEN ALY LRFEO ER 7L R g
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AL 72 I SE AR A RIS T 2 5T L WiRRE E L COREMD S 5,
HREETDEZ A, COVID-19 4 Y7L Z Vv HFREDY A N RITIEGE L 725
ICHl 2 Z & Z 5, Brain Fog S BREA 252 T RIEICHT 2
PLDP OHMEICOWT, A A=X L2 EDWPERMRLIEON TR, &
[, %X PLDP O~ 27 17 7 — Y %4 L 72 RAE & il 3~ 2 ol et % WGt 4 2
7% invitro @R L L COPLDP M NEMHAK L E 2 b3 PLDP HsRIEE 5>
B (PEL) I X% NO KW IL-1B8 DAL, Znicki&, @QPELICX b~
07y —Y R OEECER OB % Lz, %72, in vivo iRBRE L T@H L
<V vEEHEIC 351 5 PLDP %R, @WLPS FREKIEE T VicE T 5 PLDP
DRI D WTHFFE %, PLDP @ Long-Covid J2 Of Brain fog 12X} 3 2 %15

W THRE 21T 2 72,
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223 PLDP OffFEixie
21 PLDP OS¢ T

PLDP . AT Z DR 2 2 L CRLN B AR TH O, B TES
EEMDFICBWTHEHI N TV IYMETH 5, KL, £ v o328, ~7F
M. AT I, v 2 IV B BCHRAEDIATAEEEICED T
DA OIRRE TR D JRR P AE R L2350 <, 2D F F DO CTOFEMICIERAA
B2, COMBEETERT 2 FBE LT, BRICK0MORELZHV2 2 & TE
JKE 5 PLDP 28F%h & 2Tk Y| REMZ KR L Oo2EHIL L35 WEZE~
LEWEIN D EPIHEE T\ 3, PLDP o8& #ERICE TR, 2V o8oH
DEFRIGIC X D~ T F PRl T I JBICHEI NG, oI uk
23, KEFBRDOWINR A2 H L¢3 & &b, AHEEEWE O A WHEIC
%, FRIC, VIBLIER 2 H 3 2 = 7' F F e G ae % JE 3 2 o o 4 R 23l 72
SN THY, PLDP IZREMGFEMICL Y59, BEEREERRNCERRLD
e LCofABHIfFE N Tw2 919, F7- PLDP 13§/t ol AE 72 EIRF
DEIFPODEELRERLD 5, BIFBIIHEREY E L CRBICEEINS
. BHICHCON2DIE—HTHY ZOL K BFEEINTW 20035 RTH
% 2, PLDP ©#LEic X - T, Z ORIGEHER % & (i o 4 s~ & st

T LHAREL o b RAFEIEY) O HIJEP BRI B ORERIC D HRATE 5 &
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PLbEo X 5ic, PLDP (32O m & LR ICZ, BEASE X R
THEICHT2REFER LoBlm» 0 b ERLAERLFFOVETH 5, KiffstT
i¥. PLDP OffE% & OICFHIIICMIAL . ZoICHTREE 2 k42 2 L 2 H

e LTw3,
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1. PLDP D54t & BERe Rl

PLDP oAb A ICBE T 2 58I BTt FFEDEMEESTF P 7 2

J B WEITEVPFE I N TS, 26 DR YRR B X CPIRAEE.

I OITITIER OFENCBE G- 3 2 AlREEDRR I T %, BEETIL. k7

n<t 7774 —HEEINEICK T, PLDP |0 ) VIEE DE R R fENT %2

FEhEL 72, FOfEE, PLDPIcii+szx77F o ral vy (PC) REd4LEE

nNTHEL, KT Vrz7ryForal)y (LPC), "X 7 7FI NI X ) —
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A7 31v (PE) BAEEh Tz, £7-, PLDP icix 24 f¥o PC, 17 fiHD
LPC, 18 f@¥fiod PE, 17 i) VY +x 277512 x /7 —n17 v (LPE),
23MFDFRT7 75V Vg (PA), 13FHD Y VER7 75V v (LPA). 18
HHOFA 7 7F v v (PS), 15 MDY VhER77F VLt v, 20
HBEOFRATZ7FINA v b= (PD, I5HEEOY VHERT7FINAL ) v
F—n (LPD. 15O +-A 7 7FIoA 27 ) wu—1 (PQ), 11 EED U Vk
27 7FINZ ) — (LPG) KO 10 fEEox7 4 v=aIx) v (SM)

D FHELLTEHEENTNS Z L 2R L 7, ZDH T, diacyl 34:1 PC, diacyl
34:2PC. LPC i acyl 18:0 LPC. acyl 18:2 LPC. PE I diacyl 34:4 PE 3% < &
FNTEH, TNLDTHIZ PLDP OEWERIETH 2 A[REWELE 2 b LT

(Table. 2-1),
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Table. 2-1 Results of PLDP component analysis

Amount
Moisture™ 72.90%
Crude fat™ 3.09%
Phospholipid™
PC Total Phosphatidylcholine 21.716 mg
LPC Total Lysophosphatidylcholine 3.390 mg
PE Total Phosphatidylethanolamine 2.569 mg
PI Total Phosphatidylinositol 1.076 mg
SM Total Sphingomyelin 0.764 mg
PA Total Phosphatidic acid 0.648 mg
PS Total Phosphatidylserine 0.085 mg

*1: Normal pressure heating drying method 105°C, 3 hours
* 2 : Ether extraction method

*3: LC/MS/MS method

2. FERRTNigi o R O B R 3R i Rl

Matsuda 5%, PLDP 23JERRAVERE IC BT 2 BAERE~ T THRBIC DO »
TEE L TWw2 9, Kt cid, SGETRES)IE S aeaHE 2 7 — v (HDS-
R)%Z M\, PLDP OEBINAEE ORI CHEE 2 &R MERED M L~
5 %G L 72455, PLDP OfEEEEIC BT 2N 5 DEEREDUGE X L 2 A 23
o b, KR, BRIERFE IO ELIERNOUEPEE TCH o/, 2D L
& . PLDP A3 IEFRHE BE ORRMIBEREZ R — b T 2 A[REE SRR I N TH D |

HE G IcB T 20K szt zHEL TS, 72,
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Matsuda & &, 7 40 LA LD A Z N RIS, 7 = 7 A T — LB ERETIR
(WMS-R) % F\>», PLDP 2358FIBEREIC ST 38R 2T 32 7 v X 2L — &
BT 7 & Rt iR A Ei L <\ 2 19, #5i#E % PLDP 8I#f & 7 7 & A iff
(T, 4 R O A AR IR S X ORISR RE ST O S & AT o 72 G 5
PLDP {BEBECIX 7 7 v AL Wik L CHENERZ BT 2815 L 0 —E
REfEI# 1 2 O Z EfEICHAET 28N AERCAELTw3 2 RSNz,
I oic, ABHAMTIC B W CERAREIEH LA 53, PLDP o FIHEEIL
ZEPOHWETH Y, FEEE QRN S X O LIcEF S5 3 2 alRetEs
HbHEBRTWE, 51, Suzuki &k, PLDP A%t b ORFISHEEMEEEIC KIT T
BT 2 BT, A CNUH I N T3 HDS-R 2 a7 23 15 i 5 23
HoOWBE % 05%ic, PLDP ofO#%5.1c X 3 HDS-R o#finzE{t & HDS-R
DERIEE (Q1~Q9 T 9IHH) It 3&LicoVTHEL TS 2,
%45 2 % & 4 8% HDS-R 2% L, PLDP #5817 & Lk L 7255,
PLDP ofE&% 2 BB & 4 #E o HDS-R IcoWwT, AEA X3 7 D LA
Ao, £z, HDS-RoZxnZnoEHHICBAL CTix, PLDP i3E&% 2 #
c., SHEOBERAEZIHEL T3 Q7 MUSHEREGIEREZ i L T 3
QInpzRa7, HEKAIEBICENTH QTORAaTHRUIQIDRaATEHEIC

EAZETn, L EDOHKRD &, PLDP I3 EFEDEIEHA % UG X &, AijjEE
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DOHEEFEZR T L TV 3 EERBUEEOR I T2 ED LI EBHL L E o7,

0o DRI, PLDP 2HIBAZEDREREZ Mo, 5 DIERE TR T ¢ %

TEEHEA TR L CTHWEHDEEZTWA,
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% 3% PLDP/PELIC& % IL-18 XU NO OEAADF]

(in vitro)
31 EBRAE

PEL D FiHl

PEL iZ PLDP(Lot.No.170130 ¥ =/ ¥ R ift bk X&) & 0 Bligh &Dyer
FIC T L7z, PLDP & 0.2M Rz E&EAG L. PLDP © 5 ffED X X
J—=ne 25fFBD 7 un kL Lk, Vortex T1~ 258172, 10 /KX
BEL, Z7unrkiLnl DDW % 5mL 3201z, 1 70fE#EE L 72, 3000rpm T 10
RO EEL . EEEECT I EZBEIL 72, HUXL 728 & 58 O jed R
Ok: A= Z7aadns=4T7:48: 3) %%, 3000rpm T 10 43 O
SEEL 7z, EEEEC, Z7un bV AR ERNAIANRL — X — TR &

7=, (Fig.3-1)

—— —— — —
—

5 mL MeOH 2.5 mL CHCL;
2.5 mL CHCL; 2.5 mL H,0

—»—»—A—»
L —

1500xg, 10min

\_/ N\

2 mL PLDP/0.1M CH,COOH H,0: MeOH: CHCl,= 0.9:1:1 l

Dry up

Fig. 3-1 Preparation of PEL
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NO KW IL-18 EA okt

~zu 77y —YRMETH 3 Raw 264.7 filg% 24 v =D 7L — (5 X
105cells/well) CIERE L 24 BEEES &R, VKR Y % v 71 7 4 F(LPS:0000130083,
E.coli, B4, Sigma-Aldrich)100 ng/mL CT&# & 4, 48 Kk ic ki o NO &
W IL-18 ZHIEL T, MREERFOREL L7, PLDP 058135 %
1000 ML 72b D%, PEL ofe 5813 125, 25 KU 50ug/mL & L7z, 7«

#. PLDP KO PEL X LPS ¢ [RIL & 4 I v 7 CTiiML 7z, (Fig. 3-2)

Raw264.7 cell
5 %X 105cells/cm? PLDP or PEL (12.5,25 or 50 pg/ml)

. ¥
PLDP/PEL @

day 0 day 1

v
J

Raw264.7 cell — NO and IL-1p
5 X 105cells/cm?

¥ \ 4
Control 8

day 0 day 1

.

Fig. 3-2 Outline of the test for the PLDP/PEL's effect on inflammation
inhibition

Raw 264.7 cells were seeded in a 24-well plate (5 x 105 cells/well) and cultured for 24

hours, then stimulated with lipopolysaccharide (100 ng/mL). After 48 hours, NO and

IL-1B in the supernatant were measured.The dose of PLDP was 1000 times diluted

from the original solution, and the dose of PEL was 12.5, 25, and 50 pg/mL. PLDP and
PEL were added at the same time as LPS.
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NO oHIE

24 v 7L — b2 b EiEZBEIL L, 5,000rpm T 5 0oL, BiED
100pL % 96 7 = V7L — M T A7z, HRAHEECHEEE A A4 v Z i3 5 Griess
AEEAFEBMAZ -, MERHADO NO 22 v X — F Y RERICIER L, WOLE%
550nm CHIE L 7z,

IL-18 DHlE

24 7 = V7L — b+ H b BiF & EIE, PBS(-) THEH L, (1X)Triton ZfNA T
27 LA AN=THIlEZBILL 72, 13,000rpm T 10 SfEEOTEEL. 2225
5ul % & Y. (1 X)cell Extraction Buffer PTR % 45puL il 2. @& % 50pl ic L
7eo IL-18 MlOR K v X —FLiARZ 96 7 = i Af, 50uL @ Antibody
Cocktail # Mz 72, =L T 1 KE—EDAEC—=FTEL LR b[ vFa
~— b} L7, (1Xx)wash buffer PT % 350puL < 3 [HIPEV, KiEZELY R 72,
100pL ® TMB Development Solution Z /il 2.5 73ffl4 v ¥ =2 <X— } L 72,100pL
DIF I Z A POLEE 450nm CHIE L 72,

xR ER

MfEEIC X o CEA I NS NO ORIEIZED D720, BCAX Vv XIET v
A TR VNI DEERITo72. FIEZFBINL7Z 24 7 = V% PBS(-) THEw,

RHEEEA O (1x)Triton 2Nz, 227 LA X—THlifg % [EILL 7z, 13,000rpm
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T 15 L L, 22206 5uL & Y, K%z 45puL iz, 4@ % 50pL i
L7ze 2y I ERHDA R v X —F & WR(working reagent) & RIPA Solu(7k

45pL+ (1 X ) Tritonbul) ZEK L 7z, 96 7 = v 7L — bR & v X — F & &k
RIPA Solu % 25uL 372, WR % 200pL 32/ 72, 37 HICEREL 724 v F 2

N — 22 30 /7EHE L 72, 550nm O CHIlE L 77,

JEATTT
7 — X DIERMEZ MR L 72 BT, SHEE O I E O i i oG o F G
CTXIGD®H % t BRE £ 72 13GD v t BUEZ V7o, X TOREH#ITICE

WT, ARUKEE p < 0.05 ICEE L. AREENFZD O N85 D AifaHI

23 2b DL LCHHEiL 7z, #EIZFEEE £ E#EfRFE2 (Mean = SD) TR

L7z,
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32 MR

PLDP @ NO 4]

LPS #l#ic X 2 NO EA X, Figx 1000 {7 L 7z PLDP <., # 50%®
NO FEANFHIBEZEINZS, av e — AL R L CAEERETALNE

# 7=, (Fig. 3-3)

150 -
n
-9
= 100 -
L
(=}
L
<
2
- 50 -
=)
z.
0 .
LPS (ng/mL) 100 100
PLDP _ +

Fig. 3-3 PLDP inhibited LPS-induced NO level.

Data are expressed as the mean + S.E., n = 3/group.
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PEL ® NO E4INH

PEL #2f 12.5 pg/mL B XU 25 pg/mL CTIEIMEBEEEIAONED 572D
DD, 50 g/mL CldffaEE 2 BI% I 7, (Fig. 3-4)

LPS flli#ic & 2 NO 413 PEL ¥ 12.5 pg/mL CfJ 50%. 25 ug/mL T

7Ao7-, (Fig. 3-5)

200 -

1Z# 80% D NO FEA M 25 A b W BRI 25 B o 7= 25, BEE O FEA 1T
]00 ]
0 4

LPS (ng/mL) 100 100 100 100

PEL (pg/mL) 0 12.5 25 50

Protein level (% of LPS)

Fig. 3-4 Effect of PEL on the cell viability

Data are expressed as the mean + S.E., n = 3/group.
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PEL (pg/mL) 0 12.5 25 50

Fig. 3-5 PEL inhibited LPS-induced NO level.

Data are expressed as the mean + S.E., n = 3/group.

PLDP X ' PEL o IL-18 FEAiCx 3 3 E Dkt

LPS #il#c X 3 IL-18 EAIRFEI%Z 1000 575 L 72 PLDP T, # 95% D
IL-18 FEAENSI2 A 57z, (Fig. 3-6)
LPS #l#ic & 2 IL-18 EE4E L PEL IREE 25 ug/mL Tl3#) 93% D IL-18

Aol s A 6z, (Fig. 3-6)
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P=0.01

140 -

I P=0.01
[
120 4 l
£ 100 -
q l
S
(=}
S 80 -
3
3 60 -
(<o
Ay
- 40 -
L
20 -
0 [l [ t |
Control 1/1000 25 pg/mL
PLDP PEL

Fig. 3-6 PLDP inhibited LPS-induced IL-1 8 expression

IL-1B production induced by LPS stimulation (100 ng/mL) was inhibited
by approximately 95% when PLDP was diluted 1000-fold from the original
solution and by approximately 93% when PEL was used at a
concentration of 25 ng/mL. Data are expressed as the mean £+ S.E., n =
3/group, Cont = LPS; PLDP = PLDP + LPS (P=0.01); PEL = PEL + LPS
(P=0.01).
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AWgEic & v, PLDP (% Raw264.7 #ifidic 5\ »C, LPS #l#ic X 32 NO
UIL-18 %I L7z, PLDP IcHk 32 Y vIEE X, ~/mw 77—V %NL 72
RIE 23 2 TREME 2 B 5, MO RAE (IR A MR B O FIEICB G L T
b, PEL T2 b 23 2 alREME AR X L7z, PLDP (i X % Z8AIHRE DX

B & HRERIEDIHIFFIL, PEL hicEEN2 R R0 ZhZ o
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T2 H[EEMED S 5, PEL 13 PLDP OFEMEAREZ HA TV L EZTE D, ¥

W PELHYOFARZ77FIo0a) vy R YVERRA7Z7FIo0al) viaF&kzH-

TWBEHDEEZTWE, L2L%AERL, PEL IT3% <o) VIEEDEENT

BY, 20 oMM - HEFEHOAEEEDZEZON D, TNDD X1 =X L)

O, B mARRICRIR T 2 ATREME S S 5 L WIfF I 5, T Hic, PEL

i3, a YX7v A vOREFERZIHIT 20 THEENT WS 2 LWL A

ICEINTEY B, LD FEPHLPICT E L ITX 5T, Hz R E N

REDHERE LA CZ RN EHZ LEZONS, b, FHFEML 2

PLDP [ U* PEL @ NO FEAEMF OB Tl BRI &RD o 7255, RafhlEz

Hh, BEZEFTnW 2 TcHEERHZ b D EEZ bNT,
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BAE PELICkZvY 7077 —YRMBICHT 2/ERD
%5t (in vitro)

4.1 =BT E

PLDP ©~ 71 77— M1 RU M2 i3 2 B ORET

PLDP (Lot.No.170130 ¥ =77 ¥ FEEE bk astt) X 0 il L 22 AR & iy
(PEL) M ©° LPS(100 ng/mL) CULBEL =2 m 7 7 — Y Rl T H 3
RAW264.7 i (1X 10°cell) % V> Ti7 o7, 71 v 7 fifk e L T CD16/CD32
% 1pL, —XPifk e LT CD86 % 2uL M L 7z, EEHEIZ. Dcell © A&, 2)PI(H
Jeta#) DA, 3)CD86. 4)PI+CD86 D 4 DIy, 7u—34 b A+ Y —iEiC

T %17 7=, (Fig.4-1)
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Raw264.7 cell
5 X 105cells/cm? PEL (12.5,25 or 50 pg/ml)

4 4
PEL @ >@ B

day 0 day

t*

Raw264.7 cell
5 X 105cells/cm?

¥ \ 4
Control @ > @ -

day 0 day
1

~ Facs M1, M2

Fig. 4-1 Outline of the test for the PEL's effect on M1and M2 macrophages.

The experiment was conducted using the lipid fraction (PEL) extracted from PLDP
and RAW264.7 cells (1x10° cells) treated with LPS (100 ng/mL). 1 uL of CD16/CD32
was added as a blocking antibody, and 2 uL of CD86 for M1, CD206 for M2 were
added respectively as a primary antibody. The experimental groups were divided
into four groups: 1) cells only, 2) PI (fluorescent dye) only, 3) CD86, and 4) PI +
CD86, and the results were compared using flow cytometry.
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PEL #fCiiavbtuo—nffLltikl, M2 i~ 77— 0E&GEEMX

F7-Z BB INS, Lo T, PELig~2u 77— IcfEFH LT M2 #l

CHET L ICX>C, MIRIEEHAERT L RHL DL 57, (Fig. 4-2)

S
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5% o3 e {
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P S S5o ;i) ge f—
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B @ . SEGXIRT 9]
o A A w
2 o3 |7M1 @ - X
o * i o
o = - T T T, T T,
- o 100 10! 102 103 10t 100 10! 102 108 104
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TR b} ©
£ g o
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s Sw H @ g s ° Ii
s 24 0 ¥4 £ sy Q. M1
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T o~ M1 . (=) S .'1 vy A“-_AIA‘
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=
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M1 M2 M1 M2
Control PEL

Fig. 4-2 PEL activates macrophages to induce the M2 macrophage.
Total phospholipids (PEL) were extracted from PLDP using the Bligh and Dyer
method. Data are expressed as the mean + S.E., n = 3, Control = LPS (100 ng/mL),

PEL = PEL (25 png/mL) + LPS (100 ng/mL). P=0.04.
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PLDP OREAIBERERENF L PC 25072 ) VIFEH TH L EZL TV,
LAL%aAS, invitrol X % 2 7027 ) 7% oMIaiE% 5 PLDP O%hE
AL TARBZE, Ch® PCLEAL-MERZRTIEIHERAL TS, h

. AT PC %) VIREBECHE X W & 122 < B0 IC X 3 TTEE
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WrE2 R BT E2LDTH L, KHFTEORER, PEL i~ v 77— I/EAHL T M2

BAFEF 2 LIk oT, MIREFHEZRTZERHL2 L o7,

R

LLED iz 6, PEL ERiEM~27 07 7 =V 2T 2 0 cldZn . JLRAiERE
~7u77 —YOEHEEHPLTILICL o THREFERZRT I EREZDL
nNz, $bb, ZOEMAD PLDP TR LN LT ) OIFHPEEOMREFIC D
BAG L Cw s a[ReEZ 2 b5,

1707 Y T RMIIZEERAEDFIERF IS L Twd e FEZ N TV T
14N B EAEL., RAENIEHL w3, £72, PLDPIC&EEINE Y
VERTZ 7 FINA) R VEFRATrFULRY Vi Isu s ) THIEE AN
L 7= MR EIE 235 3 C L ME L TWwW3, —J7, TN T 2EROHE D

HY., S5%IZ. 22707 ) TORBEICOWTHBRETIT 20 ERH B LEZ D,
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BHE PLDPIC& 2~ vERmABDOE (in vivo)
5.1 AL
FeATIFZEIC €, PLDP ld=2 v 7 7 — Y Al b o iR ER T <cH 2 —
(L2 £(NO), IL- B DHIZMHI L2, 22T, APt ddY it~
Y ADHRN= Y VIERESMIREICN T 5. PLDP N5 L 2FEoRhRIc
D TATBYEBRAE I I MRt 24T o 72,
BERIH
PLDP (Lot.No.170130 ¥ =7 & RS #H W7,
RAE
= ) V(EL 7 AV AR s D AR ORIREEETY,  fER) . 4
AR KT ) 2 A L7z, S~ vid, ZHEEER CHRL
720
asea kY|
fRE 20-26 g @ ddY ZfftE~v X (HARSLC; T3E) ZfHL 7z, ERicfts
% E CHARS Y A 2 4 12 W3R (BT 7:00-19:00. B 19:00-7:00) ., =3 23+ 1 °C,
JRJE 5212 %o —ERE N CHE Lz, k. B iZERER (SLCF2, H
AL T) BLOKEKEHRICERE €72, K. DRERRZE OB E

ERFRARICH] » CE3FE - &ZE (AE20202-015) S N7-d0Th Y | FHHT 2 8P

30



FRRRICH 2, ERER/DRICE EOTCEEINZDDTH D,

e ST

FIEVERIRE 7 v ik, KRR % SOEE ICH S 2 b B2 R G53 22 L ic
L OVEECHERE MM T 20 Th Y, LROMBREEEEFET L LEEZLD
N, 201208k~ ) v7TA+ThHs, KifFETit Tan-No & D Fik i
CChARY YT A 2fTolz, vV RAIERINCHERDOERT 7 2F v 7
r—3 (22.0ecmX15.0cmX12.5cm) I 1 PCFo i, # 1 EREEE I E)G X
T T2 O L7, PLDP O F#E51C X 2 HREERIZ. ~ v REBUE B
T Gpl) i€2%+rr~D v (20pL) %5 L 72BRIC B S 2 KRS TE) (HK
O F X UCHEATE) ZiEEEE L, fTE#EI. 2%t~ Y v GE%ZD? S 30
S OfTEIZME L7z, PLDP O K T#51% 2%+~ ) v#45 30 43iiciT -

7"—,-
~o
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H.2 FhEK
~ U ZBBEHERE T (Gpl) 122 %F<=Y v (20 L) G5 LZERICES
N B EIEBEATE) (B 35 X O ATEY) 12 TS 10 2 ANICEED b1 59K
FRRATE (55 1LAMEAOG) & 10 43205 30 D DRICER® & L 2 Bk TE) (5B
2HEERIG) 2355, AFEE XD, PLDP#5# & av bo—rcid, & 1HEE
ROGREFENCH BT 70 o 728, 56 2 HMESOCK HNIC i3 E A2 H - 72, (Fig.

5-1)

p=0.02

250 1 |
200 A
150 I
100 A [ 1
50 A -
0
0-10 10-30 0-10 10-30
(min after formalin injection) (min after formalin injection)

Control PLDP

Licking /Biting time (sec)

Fig. 5-1 PLDP significantly reduced phase II reaction time in a formalin-

induced acute pain model.

PLDP was administered into the footpads of mice 30 min before the irritant formalin

was administered. Data are expressed as the mean + S.E., n=7. P=0.02.
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53 EH

<~ AR T Gpl) i€ 2%F A~V v 20ul %5 L72BIcRon 3
RRITENE. PLDP #fida v b o — L iR L, K TS 10 2 ANIC
LN DE VAR ICE B2 R o 7225, #5 10 5955 30 2y DfEIc
» b S H 2 HERICKR 2 B RICED S 72, <) vERES AR
TNMCTIERIEEY A v A4 v TH B IL-B OFEREz 5N TEH, PLDP I
in vitro TIL-18 DEAZMH L T3 L5 5, PLDPIc X 3 IL-18 DL
23 in vivo TH IR I N7z,
R ) VERESWEEEE T LCIEE 1 HERICIEEICA A4 P 524
PRGIZA €A A4 F RO NSAIDs iIc Tl z 513 729, PLDP i3 E itk 2l
ZDMRBBH D ENREZOND, KiffFEIC XY PLDP ORISR % in vivo
THER T & 7228, SR TG R 5 4k 2 et 3 2 HRIN T — 2 & o 7z, — 77,
R~ ) VEGEHAIIEE LT W0 ISR 0 E TR 2T 9 LB

b5,

33



FO6E |PSEERXEETI/IICHITS PLDP o3hE (invivo)
6.1 EBEAE

HERUE

PLDP (Lot.No.170130 ¥ =77 ¥ FEERIvk A 2x4h) % w7z,

ayat 1k7)

C57BL/6] %A x~w % (WEAKE8BlG, HAZ L T) 24 8% W7z,

8 lii~ v 2% 25 X 1'CICiBEBEE S N2HE (K 12 BrEA) 1B AR%,

7 HIEWIHL 21772 o 72 BIMLAE T, REBE—I1C% 2 X5 I T L, #HEiC

7 —2 (345x403X177mm, HAZ L 7) ICIUA LR ZBHMA L 7=, & WIR

o FOKITHHBEILE U7z, ABT9EIE. HARSERIR 0 B 2 Brsife ic Al - <&t

mj - #&GE (AE2024-017) SN 72b D TH H . ikBRIIHKENSHEARE - WAL

AT CRab s = AT a HREET ) A 11-1) CEMaL 7=

REBREEILI T DO 3HEAZFRT L 7=,

1 # : PLDP [ UF LPS 8 5. o f2 e iR (n = 8)

2% : PLDP 8 5., LPS £ 5 0 G IE#E (n=8)

3% : PLDP U LPS #% 5% (n=8)
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BREORS

SERBAIAT: 2 H2» 5 14 HE <, PLDP I3 0.2 mL/20 g BW % 58HlfE 05 L
2o 1 RO 2HECIIFEROERAEKEZRSG Lz, BEBBETH2S 14HE
T, BHFRI 102 o4 —F v 7 4 — A FBEZEB L, WA —7F v 7 4 —
LR (OFT1 HH) #2~X—27 4 v e L, 8T 2 RO 3 Bicix LPS
(Sigma, E.coli 0111 B4) #ABAH/KT 0.1 mg/mL I L -iFHE% 0.1

mL/20 g BW IR 5 U 72, 1 BEIC 1 AR o BB &K & 3% 5. L 7= (Fig. 6-1).,

PLDP(0.2 mL/20 g BW)
or Saline P.O.

T

Cytokine assay
(24 hrs. after LPS 1.P.)
Day7-Day14
L ]
Open Field test
Day7-Day14 |
Dissection
Day15

Fig. 6-1 Examination Schema

Eight-week-old C57BL/6J male mice were used for the experiment. The mice were placed
in a room with a temperature control of 25+1°C (12-hour light/dark cycle) and allowed
to acclimate for 7 days. After acclimatization, the mice were divided into groups based

on uniform body weight and housed in cages (345x403x177 mm, CLEA Japan) for the
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start of the experiment. Water was allowed ad libitum during the breeding period. From
2 to 7 days after the start of the experiment, PLDP (0.2 mL/20 g BW) was orally
administered to group 3. Group 1 (Saline) and Group 2 (LPS) were administered the
same amount of saline. On the 7th day after the start of the experiment, LPS (Sigma, E.
coli 0111 B4) adjusted to 0.1 mg/mL with saline was intraperitoneally administered to
groups 2 and 3 at 0.1 mL/20 g BW. Group 1 administered the same amount of saline.
All animals were autopsied 8 days after the start of the study.

*—7v7 4 —1 FRE (OFT)

100 lux o4& TFTCc., 7ra—ril@HELEA— TV 74— F

(500 X500 X 400mm, /NFEEREEKRSH) 1ty 2% A, 10 EDH
e d g g h IR TERE ] DT 21T o 72, s, A — 7 v 7 4 — v FERBRIZ A
10 FricFEfi L 7=,

mPEHA r A4 VvOER

Cytometric bead array ic X b IL-6, IL-10, IL-12, IFN-y . MCP-1 } U TNF-
a REZHEL 7,
FRMT T 1

OFT T3 b N7 BB, PRRITH., THREAEE. HRERE O 7 —
ZIZODWTRPIEA =T v 7 4 =V FiBE(OFTIHH) 2 X—ZX7 4 v &L,
OFT2 HH »Z1{t & % B H L . Holm multiple comparison “CRERI L % 1T - 72,

MAEHF A4 P AL VIBEICOWTIE, 3 HEOFEED =% LT 5 729,
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Tukey-Kramer ik % Fl\V 7= S E BN 2 EM L 72, 2 51, T — X DA
THREABEICIT R I v/ 7 DREAIBE % v, BLatiy Gtz £t L 72, b,

HEKHEE p<0.05 ITHEL T2,
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6.2 fER

F—7v 74 —N FEE

OFT2 H H o Vs Bhiipf. YEERITBIREL. Hh v A RIS O i e IR
DR—=RF A v HbOZAHE CHOEFERE) O % Fig. 6-2 10K T,

OFT2 H H o ¥ Bhiift o 2L CP9ME HEEHERE) 13, 1T 76.3+
4.6 %, 27T 342124 %, 3FET43.2£3.0 % 2HBROIEMEE R L 72, 1
TEL 27 1HEE STECHEZEN AL, LPS #5102 X Y B EhEEE (Z21L%)
DHERE TR ALNE, 5T, 2 ffe 3 HTHEERALNLZI LD,
PLDP @ #4513 LPS I X 2 #et5 @ik (Z(LE) oK Tz R+ 2 2L
DML X N7z,

OFT2 HHOEERITEEOZLHE (CFEEHFEEA) X, 1 ffT 919+
10.4 %, 2T 26.8£2.3%, 3FET37.0£3.5%¢ 2RO IE(EEZ R L 72, 1
e 28, 1R SHECHEENALN, LPS #4512 X Y EERITEIRE (P
il T EEHERR ) OFERIETAALNZ, 51, 2L IWTHEEER AL
722 &6, PLDP 0513 LPS ic X 2 ERITEIEE (BLK) oK F2 AR
IS 2 Z & BFER I N,

OFT2 HH IR AR OZAHE CFHEfH +FHERE) £, 1 #T 50.2+

82%. 2 ET 13.9£2.7%. 3HET 18.4+x21% ¢ 2 BN B L RfEA R L 7=, 1 B
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L2RE IREE SEECHEENA LN, LPS 51 X b tha 2 A% (Z(LR)
DHERK TR ALNZ, b, 2HL SHTARERALNL D 572,
OFT2 HH o yurER o 28 ¥ (P9 EHERE) 1X. 1 #ET 56.8+
11.7%, 28T 155+24.3%, 3FET24.0£89%¢ 2SR OIKMEEZRL 72, 1
TEE 20, 1HEL SHECHEEN AL, LPS #51C X b dhouifeERei (Z1k

K) OFERIETEALNT, b, 2L 3HTHEEIALNEL - 2,

Total Distance Exploratory behavior
100 P<0.01 P<0.01

= |
P<0.01 P=0.03 | 100 P<0.01 i P=0.03 |
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Fig. 6-2 PLDP significantly reduced the total distance and the number of
exploratory behaviors in the OFT test.

PLDP or saline were orally administered daily for 5 days prior to LPS administration.
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The LPS group received saline + LPS, and the PLDP group received PLDP + LPS. Data
are expressed as the mean = S.E., n = 8. P values less than 0.01 were indicated as P<0.01.

Mg 4 +H 4 ViEE

BERAREARIMIMAE O % 4 b 71 4 v IBREEHIE O &5 R % Fig. 6-3 ISR L 72,

IL-12p70 O-F-¥ M5 Hife B CPIaE £ BRMERRA2) 13 1 #F C 2.46 £ 1.31 pg/mL,
2 #C0.21£0.21 pg/mL, 3 #£T 0.0010.00 pg/mL & 1 EERR S EfEE R L,
28, SHOMITEfEA R L7228, SHECHEEZRZEIA L LD 2T,

TNF ¥, 1T 5.95+0.59 pg/mL, 2 #T 39.93£4.02 pg/mL, 3 # < 31.14
+1.92 pg/mL & 2BOE S EEA R L, 1HEE 2RO 1R L 3RECHEER
HoNT, 2L IWCHABEERIALNARDL > T,

IFN-y ¥, 1#C 1.32+0.03 pg/mL, 2 #T 2.24+0.08 pg/mL, 3 # T 1.86
+0.10 pg/mL & 2 FEARDEEE R L, 1#EE 28 1#EE SR 2REL 3
HCHEERALNT,

MCP-1 1%, 1#£C 6.61£2.19 pg/mL, 2 #C 509.35+100.98 pg/mL, 3 #T
442.73+67.12 pg/mL & 2 FEA b EfEZ R L. 1HEE 2HEMC1RELE 3HET
HEENALNLD, 2B SHTRAERERALONARD > 72,

IL-10 1, 1 #£C 2.68%+1.59 pg/mL, 2 BT 17.70£0.77 pg/mL, 3 #£T 17.18

+0.93 pg/mL & 2R D EfEZ T L. 1HEE 2HEMO T HEE 3TECHEAN
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B o NI,

2HEE IHCTIIARE

TA L NRD 2Tz,

IL-6 1X. 18T 2.84%0.71, 2T 43.70x6.17. 3 #£ T 38.76%=5.49 & 2 £t
PicbmfEz L, 1HFE 2HMN1HE S CTHEERALNTZH, 2#L 3
HECIIEEEZALNGD 27,

(pg/mL) IL-12p70 (pg/mL) INF (pg/mL) INF-y
15 80 P<0.01 4
P=0.09 501 rwee— P<0.01
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Fig.6-3 PLDP significantly reduced the cytokine INF-y in LPS-induced

inflammatory models.

PLDP and saline were orally administered daily for 5 days prior to LPS administration.
The LPS group received saline + LPS, and the PLDP group received PLDP + LPS. Data

are expressed as the mean + S.E., n = 8. P values less than 0.01 were indicated as P<0.01.
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6.3 B

W92l PLDP #5238 LPS - 5-1C X 3 HFHEB) & 0K T %2 & % [ RElE
PRI E AL, AT O IFN-y FEEHIH] b SCBm I B - 72,

AWFFETl3 LPS FBREIEE T L% H\ 7225, COVID-19 DJFHE D —i % FHIl
T2ETAELTHEHIN TV, AWIFET LPS Z W72 R HLE AT o mlic ki
<, WLPS 1Z P —ABZAR 4 (TLR4) AL CT~2u 77—V RHRE G
AL L. SR T o (TNF-a) 4 v & —u4 % v (IL) -6 7 & O KhEME
YA MIA VORI EFET L EBMLNT WS, SARS-CoV-2 D x4 o
g2y R7ED ST 7T2=y F (S1) I, LPS &HERIC Toll #6324k TLR 4
ENLiz~2ru 77 =Y ORIEWIGE R T L D 0, AL 7 2 V78R
TIR2ZN LTV RADEERIELXFIZTR T LAMEINTNE 20, Z0D
SIETEIGE (X, COVID-19 &, L Vb HEIEFICE W THREINS [F4 b
HA VAL =L EMHEN 28R 7 SERIG & FEULL CTh Y | RAEMRRE ORSE
LB VTIPS EFARHEMTH S Z L ZRKEL T3, @COVID-19 ICE 1) 3
(LR O —2 & L CHRIER DBRNEHELAZET S 5, FRic, @H 7 flgi
#1x ARDS (RIS ARERRE) LLMBEAEORREE ThTwb 7, —J5,
LPS G kv FE s s 2 RiEe 7T v atiitgfGe s iz, choo

JREZ I TMICHIITE 2 2 LR aNTH Y B QARG EZERN L T 5
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BEEBEORMEHCE L T35, @COVID-19 H3E Il N Mg EE ) &
WRREED —D2 L L TIEINTH Y, MR- HEESE ORI E &5 2 &
BFIH AT 5 29, LPS (NI RIEMEZ L 2358 L. NWKEEZ AL 7%
MEFREOETFAL L LTCHFIHEIN TS, 2D &Hh b, COVID-19 olfiE
fEEDMIEICHEWTH LPSETADEB L2 LE 2 b5, @COVID-19 &
PeCIMRLR P L 2DNE I b ay F U 7HEERESREERICHFS L Tw»
5T EDRENT VS, LPS EERICEWTDH, BIELA P L ASEDITHES 3
Fav R TEEFAEHEZEINTE D, COVID-19 123l 4 2 REAI R %
HWce& 27 0E LTCEHMliE LT 5 30,

—J7 T, AW%EClid, LPS + PLDP i3 LPS ff & ik L <. HIEESH) & R
TENCHEAREZ R LD, ZOMOIEEICIIEREZIZZED bk o
Tzo THUE, =V ADEERITEIZ1T 5 BE. BEICAN BN O JEHIE % X W iFA T
HATS B “HeftELE ¢ thigmotaxis” & WO fTEINX — v ZIRT Z &b, OFT %
BNZFARAGLSHTT L0 TIEERL, FRE~DERITE 3R T 72 <
7% 7-%. PLDP O R % EMEICFHIC & b o 72 [REEDZE 2 DN B,

LAz &2 6 LPS 1Z COVID-19 Ofiie D —#Z HH LG5 ET AL TH D,
FRCRAEROC R MERE, BEA P L RCEOWRICE W TEHE LY —LTH

befimodoNns, 7272 L, COVID-19 o &RZwR2ICHRT 5 2 & I3
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B1TE PIREROKRTE

AWFFEIC I TR IC B W CRAIBRRESGE RN R 2378 D b LT 5 PLDP
X LPS f# % J 72~ 27 v 7 7 — VKl RAW264.7 a2 o @ IL-18 KT
NO DEAZIH L, 2oFL LT M2 lwsny 7 —Y~Dv 75452
LEHLPIC L, £, Z0iEMIZ PLDP OFE S TH 3 PEL T bh
722 &hH, PLDP IC X 3@ MERAEDHIMHNIL PEL 28 % 2 o Tw 2 AlRetE %
T L7, —7. PLDPICBIF % invivo I2 X 3 AL IZBRCIIFA L R L S 2
5, ZOHEE LT, PLDP %iHfid 2@V f{iEE 7 V03D o 72 2 & 3%
FoNnd, % CREDKIFEFICIL-18 BESLTwadFr~<) v TFRAFIC
$17 % PLDP O30S A2 MET L 72455, 30 23ai0 1 %45 CEFRM O 4 K6 %
ME4 2 2 L 2R L=, T 51T, LPS HFRRIEE T VICE T 2 PLDP O%hHE
MR L7z & 25, 5 HIEOMffE N5 ¢ LPS #&45.1c X 3 ZH{TH)* IFN-
y DLERELRETIHEEBEONE, LMo T, SRIZIALDERET L
T, PLDP o Rk 558 & %5 HE PLDP OEEARIK L # 2 T2 PEL
DEFER G L B S5HMAEWRG T2 2 L8R o/ LB 2 %,

4 I1Z.PLDP 2 HDS-RICEWTCHEICRaT % FRXEZ L #iEZFAL T
¥, £720 WMS-RiZEWTH, HEMNLECESHE - IR OEBEHEZED 5

CEHMER L TWb, T/, FBRFEWAIRE LT, HDS-R X272 15~23 £
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DWERE 1B\ C, PLDP I SEBIERLIE OB ECSEGE (H 73 —
TG 2ES L RO NI L, TRHDOHEIX, PLDP I X 3
RFIBERE DU I 1T, BIE A O CECHTHEEE O IE L 23 B b o T b D &
bz, PLDP offre L <, AN I 7 a7y THREDRA %28 U 72 RIE
WA A4 voliflaEZLCnE, Thbb, I7u 7 ) T omflifiklix
MRAELTIFEC L, ZAERECHIICERELRITT LMo TS
23, PLDP i3zl 5 2 & <, R iRERICIER S 2 WREED 5 5,
72, MHCkER R ER T (BDNF) oA %R L, Mo s, R,
VTR EYT B T, RENPCEERERN O LICHS L LRI
%2, Zhbofffk, PLDP ic&En5 Y VIEE., SliAtafisimgE. =V
vEWVo I EoOKbDTHE, UEDZ D5, PLDP (FHHFERAE % X
HIEIRBIFTE B L E R T,

S DT —~TH % Long Covid XU Brain Fog @O X 5 =X LD T
X, WELZFEIEMEIH I TRV, ZhETORETHFEITREFRL Vb
X, IR OMRRRAE | 2REDREE L CEHEA 7 77 X2 —IChoTWnb T L
BHL PR TnBZ ETH S,

Yamamoto & (%, 7 v MCY AV RELE B L 72 Toll lRZAME-3 7 3= X
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THRERIEZ FE L, fRERIED S PEIREED HIEMIRBICEAT S 2 A =X 4
WG L 72, 2 DR, 7 v b id poly LC iES R H R, —#bk o FE & KR
OHFEEIGHIZ R L, v 7t F oy F—E-2 [HEA (NS-398) i X b FE
FHIHE 22, BRSO SE XA ST, AREB O IIGII KB A G &R
LT 7F FPYBBARAT—FiCkoTHFEINLDbDO TRV EHREL TV
B, X i, KIMEEZ&TMANTA v 2 —aAxy (L) -18 & IL-1 AR
P (IL-1ra) ZEFFIL Tz, IL-1ra DMERNILSGIC X Y IKMH IL-1 3%
AR ZEWT 35 & poly:C IC X 2 B EH MG X7 HIEZT N, 21 F =
YEEIR 2 MEIS 2 S LIS X VIESIRITEIZ AL IR 2 2 AWME IR TS
A A v 2 —7xzmy (IFN) -a RBOMELHIHFI I AT ¥, Thb ok
Rz, IL-18 PR RIEOEE G| & TH S L, Z L TIL-1ra B RIE
OEWALZIFIFT 2 LMELTWE 9, 7, Li bk, VA VRERET LS
v P OIMHNEIER PET 4 X = v 7 CERGHIi L. Z Ok R T 2 BRI&E L
g L. v A VRGBT X 2 BN RIE & BRI D BIE I D TR LT 2 30,
poly I.C % 7 v MIEHENEL S 2 KEftlTR X 0 M o RAEMES 4 b A4 v 3 L <
ERFT 2 BEADPEEERICOD > TRifE L. BRITHENELIKTTSC
L. BRETEHIBAB» T T oKV EET L 2mEL TV 3V, Tl

Tabb, AHIEIRDFEEI R - 725D BEEBFEHt L TWwd T L Z/RLTW
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5, £/, MNOEHALI 70 7Y 7T 2RENICRFEEST 5 PET v —7
[18FIDPA-714 %\ CTHRIGOAER. R ERRE RO 1< Y 72 2 IR o f & ot
R CIMNSIES A RIS EF L TE D EBEO Y 4 L 2IEG L [FRRIC . R
2 DI T T RIETEY A b 71 A > D3I PN BCHH R R0 2 26 108 SR D it 722 I
L. IMACRIEZFIZRR T L 2MEL T3 3V, 510, IMARIEXR RS
N7 %A T D [18F]DPA-714 o iR (MMNEAE) & ARETEHEOKT (B2
&) D FHBEENT D AR, TG e & COMNRIEPMERIK & IEICHEET % <
RO DY BB ICS KT 22w b = VARG & o B
PRI X T B 30,

INOLDOWMEDL L, UANREPIC X ZMARIE L BREOBE#E % HH T %
A=A N E LT, OFRMMBICEGEL 727 4 v 23RN 0 B SR % Hol
ICHIEZR Z 3, Z DFER. QN EIEIC X Y 2w b = VR RRIC B R 2K C
T, @k m b= VIRRERE O BRE D, BREICREIH IO 2BREEL R T
EWVI) AN ZRLDEFEED IR INT WS,

Long Covid % Brain fog ®JRAEIC I 7 v 7)) 7 HED KAEDBES L T 2 7]
REVEDI R I N5 T &2 5, PLDP AYREEDSGEICE 53 5 AlREMEDYE 2 b 1
%, Shirato 51, SARS-CoV-2 254 7 2 v X2 H S %7 2=y FHLPS &

FEEIC TLRA N LT~z u7 7 =YDy X FAERTEE L. SAEESF A
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F# 4w (IL-6, TNF-a ) OEAZIEET 5 2 & 2l L T3 2, 7. Khan
5, [FRRIC b —ABRZAAR 2 (TLR2) 23 L, NF- kB & 7' v iiig % 5%
B35 & CRIEWEY A P A4 v (IL-1B8., IL-6, TNF-a) DFEAHEINT 5
ZeaWMEINTVS 0, Thb DAL, SARS-CoV-2 254 7 &2 v 28
25 TLR4 B X TLR2 %4 L CRIEMEHRELZ G 2RI S Z 2R L Tw 3,

Khan 5 @, SARS-CoV-2 ORI IGAS TLR Z A L7 RIEA # =X LI K B

bDTHBE L HEET S L. AWFFECEEL 7= LPS FHKIEETMICEIT S

FEHBHELTWEETAES 25, Lo T, LPS FHRRKIEET LV CREITH
PLRIEMES A4 + A A4 v DEEZIHI L 72 PLDP 13 Long COVID ¥ X U Brain
fog IR Z R T[REEDBIFF T N5, —Ji. RWISETIE IFN-y O E =]
ZBIHT 5 LB TE D, ZDOMDRIEEY A b A4 v b & D HIHHER 258
HINBZDORTH -7,

PLDP o ZEj@E# 58 & %G5> wW il st 35 #% o maiiE b
%, AWF41Z. PLDP O%% % invivo THRET L 7290 COWMETH 5, #H o
. AV =T RCEEINIHPRSTHLFLT 4 v (OC) % 10 HIEHEHEAR
5 L7z, LPS ZEPENES T2 L. ~v 20l ) ORfTEInIIHH 2 n 3

Z & %M L7, [HEkiIC, Hong 513, 6 HE%S L 72 >+ & vkl (CWE)
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FHWT, FAFOFREZREL T3 ¥, b DETIER/REESEIC, B
WG CORIEBRITHRTE I T 28R 2 et 5 720, K5t co PLDP
DGR % 5 HE &L 8RE L7z, —77. BIRHEERTI3 2~4 JH#[#icH 72 5 PDP
DRMEEIC XY | ECIEBIE R P RIEAT S E R OGBS E I N T, &
Nooft2 5, PLDP oZ#k G 8 & &G L, GRS FHliERE I X
DR A[REMEDSRR I NG, SROMIFHEL LT, s~ VEERRIEET
VIR N LPS SFHRRKIEET LOM T % v, PLDP & PEL O b RN Rik5
BB AEMRTT 2 0ERH DL LER D,

PLDP [ O" PEL @ #fif A O HEEMEBF & L <. 4 i3, PLDP kO
PEL c&EINB ) VAR T77Fonrz i) =17 v (LPE) B~vAf +¥=v
EHEL 7 e 7 4 v ¥ —+% (MAPK) /Mifiadts 7 F At % — 2 1/2 #i& %
EHELT 22 2ME LA, X510, BEBEAMEE =2 —1 vicsnwT, LPE
BB DY 7V FNREAN AT — F N L CTHREEMEZEET 2 2 L AR
N, InHOBERIC G 2 v 7R ZAERPEE L TWw3 2 e RBIh
72(25), & HicF, 413, PEL 28 TLR4-NF-kB v 7 F L ZfHE L, STAT6 %/
LT M2 tft 2 (et 2 nBEtED H 6 L EZ T 5 %9,

PLDP ¥ X O PEL O#RICH DK IE#E R FHEZIHO 22T 2720 1T1E,

INO DY 7 FREIRICBG S 2 IE A ICER 2 Y TSROV L
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HCThH b,

RIFFEICIE L DD DIRANTFET %, F—Ic, PLDP oA ER X
O G EERSFIC X o CEB T 2 A[RetEDR H 5, AR CTHW zh L~
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LT WEBRTH 2[R0 H 5, 56 IS ATEIRESCY A F A4 viEA L »
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W72\, PLDP DIRERNRICO W CHEER sitiam 2 H < 2o 1cid, RUIBIE %
B T FEBRI AN - BB 2 08 U 72 A e et 2k o b 5,

ZFNICDDhb LT KR TR, A=) VERKMAIEE T LB X O LPS
FRPBHRBRIEET LD BT NICE VTS, PLDP 23 Hli iy %8 i RS <l A
RERIREZRT RO L o7z, TNHDHIAIX. Hi%ET LA PLDP
OHIERZ L 0 MM T2 5 A CEMAARY — AL THE T L EZRBL T
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LLEDRAZEE 22000, AWEDOHIRIL, COVID-19 (cB#§ 2% Brain
fog L RAABEREREE % & T i RAEMEZ BTN 3 5 . PLDP D3 7= 7o in kR &
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