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Conclusions(i5Em) ‘

Further population epidemiological work would be invaluable for understanding the
role of microbes, in particular HSV1, in AD. Using the Taiwan records, or those of any
other country with comparable information, the subsequent development of dementia
amongst subjects who had suffered mild herpes labialis or genital herpes could be
investigated, although they would be far less likely to be documented, and therefore
much less identifiable than severe cases. However, investigation of even asymptomatic
HSV-seropositive people vs. HSV-seronegative people would be informative, although
by the age of 60 the latter would comprise only a very small minority. Also, individuals
could be selected who had suffered severe peripheral infections, on the basis that the
inflammation thus caused could lead to inflammation in the brain, and reactivation of
any latent microbe there. Of particular interest would be those who had suffered HSE,
and also epilepsy patients—even those in whom no virus infection had been reported.
If tissue, blood, or salve samples were available, APOE genotypes could be determined
for any association with other characteristics.
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Clearly, the types of antiviral which might be used for treating AD should be carefully
chosen, especially if combined with an anti-inflammatory agent, as well as the
duration of treatment and stage at which their usage would most effective. Even if the
effects were merely a delay in onset of the disease, this would still be enormously
beneficial for patients, carers and the economy. Of course, vaccination against HSV1
would be the better option, as prevention of disease is better than cure. Unfortunately,
however, there is currently no vaccine for HSV1 and any vaccine trial would
presumably have to extend for many years to find the outcome.
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Research data on a microbial cause of AD have been ignored or dismissed for three
decades, very unfortunately for those who developed AD during that period and who
therefore had no chance of benefitting from the information. Surely, now is the time to
rectify the situation by determining and then using the best means of treatment at
hand.

AD DA THH~NVRATANVABRK T D EWHPIET —F 13 30 FH b LS
N, HTFENTEELE, Vb RERZ LIX. D 30 FEROREIC AD 1I2hh o7
A% & EDTZDME, ~NRANT LI NA <~ —DJRINTH D &V IFERI SRS A5
HEWHITF ¥ U RAERFTCRNPOTEANTZBIZE 5 TUIARSICARE R Z &Tbto%ﬁ_j;
ZFICANTT AR (T 7 v en) ICLDREOHRREREL, o) Z &
iof\éi?@%%%ﬁb<#éﬁ?%@i#oNﬁﬂu&%ﬁﬁﬁ%%t%ﬁt*+ﬁ
T, EADEENDREVUEEHATICE L TEEFENREE LITENSKMMOE %A UK
FAICRAUAINRIDBFRRELE LB VLSS, hORZIINMEMEICIEY - LORTHRRLEIES
WERBHIET,)

[T g = —DJRRIT 1 BB AL RATHDLZ ERNboT-, | ZOEET 30 il
BEIZD02 > TWeDTT N, il TRITH D Z EBAIEEIZR > 72D TT, JFXDFX
BRI DN, IR HLOETEZFITMHICE L O THAEL L I,



30 AERIND . Bl L2 7 A LA 1T BIHSVDS T /LY A ~—f (AD) OJFRIKT
HDHEVIFHLBH LN /2> TWE LN, HRADOEZSITFHELRDHL Z LTI LETA
TlL7, A2 ERBDLNTZDTT,

TRV RZ RGBT 4 B LBIE - (APOE-ed) Z R > T D AN, E#lcH
720 0 SR LS A S vl B L. i LR AT A LR 1T RIHSVD) Y A LA D
RAENT . RAERRR D DI FE TR LTRSS, IR LT L EWE T, IR
JEGE LT~ R AT A VAR, E HIZHIEME T LIZRRIS, TN TR L T\ %
HSV1 13D & 5 2 FEE DA AV IATA, I 77 ) 7 Hila & OFERWTRIEZE Z L
T, MRS S REE L, BRA RMER A AAM L T LEWET, AET 2 MM
fRIZ K> THA DA DT HiILD DO TY, Zhd, BEAMHERSD) TH O | SRHETRIE
(FM), TAMmA(Epilepsy). 7/ A <—JiHAD), L OHM~L2fH% (HSE).

S BIZHEALFHIE(Schizophrenia) 2 D TH Y 37, - T, T OREEITHM~L
RATANA T BHSVYRFIKTH LD T, GET 5720107 I~ 24 % v
LHRETHY ET, EREITH YA NVAFZE TG & L THWIUE, %22 g (SD)
ERIET DREDEIICH - CLESTZDTT,

T = —JFAD) DR E LT b AT A LA 6 BI(HHV-6)E L0 7 &Y
HHVDD 2 5DO~NRATA VA B> TS ENb) £ L, kb RKFERZ L
. AD OJERTHLX—F 7 I v A FAR)IE, KR TIHRL T, ~AXAT AL ANG
RO 2 SF D T2 DITAFEL TWD Z RN £ L7z, FUTITHTEL LI
DAMP OftHEZ2 L TWADOTT DAMPICOWTCITEELLBZERLFT RXR—%T7T I (4 K
AB)E, FLALARAFNEF L ~RATA LR D THICE TS O b, K
A BRI B b > TV B 2 L b £ L, S0 . DAMP 0fEHz LT
LOTT, EnbZEzX—273In4 FABEZREL XS &35 AD OHEA| OB KK
TEHOHLYRDOZ LD T,

WITDOMNoT2Z LD TN, ~I_RA T A VAP A 0 AT e & Ak ia
NESE 9, EOW TR L DAMPs (damage-associated molecular patterns)
EWVOIERFRA T AEEV ET, ST IRA R B IXDAMP O—272DTH, ENT
I DAMP IZOWTRELSIFR L TWE F Lk 9, BSALTFEHOEY, AT H RS
o LG RIE DBV ET, WT MO OBELHIREIMRAL CEL AT 528000k
EVFET, BHIRGE RTINS AMRITRZA LT EE KA L B 2R R O 77 AE
Ze A — iR BAR (PRR) 2~ Tk L %97, PRR IZ pathogen recognition receptor &
BEEE TV, A ARGE TR IFEIRRRRL 74— LU £9, PRR 13RO PAMP 2787 L £7,
PAMP % pathogen-associated molecular patterns &HaECTUM O, HASEE CHIE BEIE /) 1
= ERUET, PRR T PAMP 238532 & R -CECR AR 34k & 22 A R 1
ZVED I URIE BOGZ 55 L TR IRROPERROMARDIEE 21TV ED £, — 5 | WA T
WME P B LFE DN _XT FRREDE G E DT L V7 % PRR ICED B RAIE R DT
FRARRE N E BB R CWDABD T,

SHITHRRCH AR DG IH A— V%2 T T P DU T IR FEE (RS kERR) 20 B
SND RSy % DAMP, #4535 Clt damage-associated molecular pattern &)/ 37— T, 7
EDL YT —TdhH N — B2 BRI L > TEASNDZENDIYELT-, DAMP [T HA
FECH A=V BE Sy - F = LEREIVET, DAMP (1318 EflAON S R E Th D
high-mobility group box 1 (HMGBI, ) R0 h= YT IC & ETOBAIA LT F (IMLP)
RTFNX—BETHDHT T /v =V Mk (ATP) OB B AETPEY CTHDOIRFESL ESITT IV
INAT—ORINEZSHOINTNDTIAR B RERHET, TXITTInAR B IFHIfRIZ~ L2
AT A NWAPIEGEL T2 EWVIRHLE 2D DT, ZORFEE N — A A7 P —F SAT30EFNTH,
DIFHLTWeDTY, DFED, R ICADIA AT~ 2% DAMP O T G
JaTHHIIa 7 YT IR Z LD EL TR 7 I AR B 720 T9,

ZZTHMGB1 (High Mobility Group Box 1) (Z DWW TFELLMIRL EL LD, EVHDITHM

3



GB1 . ik HENZ LIZDAMPO 1 Cho b B E R — A Th D051, HMGBL 13,
p53 (7 & R T DB ) X° NF-xB (85K 1) 72 & OG- [K 1 DO BER BLIC EH 2 e
N DNA #EG 2 7B ThyEd, LIAIFZ, HMGB1 (High Mobility Group Box 1)13i%
PAESN BRI, ~ 2707 7 — VR L RAT AL AR ALRE S IV T L E - T SE R D
AN S AVET,

EIE, BARETUTE AT ANV AIZHE L COD OB TR 00012720 ET 022 16
FEINDA E TR ANR T A TET2D T, SO H ORHH A~ LS AMHEBSE D 7=
WZHE LT 5T, FAD ANEITIFEA L AN SRAUR CREL SN TEXT=D T, o XA~
JLARZD |

FTRIT U ORI RBMNIEIZ, BMEDOFEIZAEEINE DL LI, /INFERSEADRFTHHERD
EERE BIS ST Z N HVELTZ, ZHDFAD NEDETED B Th o720 T7,
S F TIIE NI REBEOHBERE CLN, BITE SN EBHEIT PR DA %D
SNAIERLTLT ., HERIIA — VB TEHREL, ZFEANRITRVETEO LELH ) TEST
B ELT, [IINTKBZE | EWVIZ ANV TLIZ, B9 DT & f Bt koo T t% <#oH b
AWCWIZRLD 2 TH D IR AR DIE L | 2 ED IV TV TD TENRVIZHE 4 N Th-T2
KGR DI OMERLD T F - T [ZOEFEO LEITFHEN BN OB ELE,
TH TENWEZOTTEEZTEZA, [BITTIVF IR EEbn bR TWET,

EZANH R SFEAT ANBEAN T I v L7200 L2 5720 1 E—o LB R0 <720
SHIZZEIRITIR =L Te o720 A D BRI ZERER D=0 A B bk 2 IZ B2 72720, & H
H SRR 72 2B TR IS 720 b T2, SBATAEBIL 1.2 TULEA, A1 0.1 LR TLZ, %
EILEDFENIDOWTHHELMERIIL TNFERA T, EVODIL, ZNETEAEDENRD
ML EER > TYRTHSTZICH DL T THY E T, EBEH -T2 TN, FHHIIHH
REREVIOB DO FEL N Z DI KEEB BN DT VAL TWELZ, ZARIRFETD,
HESEETIEH LD CIER T DIENTECNWELE, bBAAFE THIRL 7= W)IFEEIE
L ZELTR PEEE R EIIL 28030 FETOMIRRE 1T 2D RWERETLE,
WEONRETTHIEL,

EITHH SR LITE H OETE N R T E0EHA TLIEN, A EMKRET @D
AFEIT TETCOEL, HENTHEEX RIEIRDIOE D T-D T, L DI HERE I T THRL
72D TN, ZOXIZIERITEFBNC R E RN END ZE T U, BB FADIEIR A [~ L~ |
THDHEVIZEITODDIETHRN-T2D T,

EZANREIIE EFROIERNOELD, i H R E LS TE LS TEITEA LA L TVHEE
LT FILWZ LA R LN TERLR S TLESTWZD T, @i TT TR REE | fREH
FVAESEBEREICORS7-0TT N, FEEBENOESTIICEREL CLENWELZ, ZOENS
ZORRNE BB RVIFRIZE BN ED TWELZ, ZOH BRI 2RI Fix . 5 RIRbE
SO FUH I ST E RIS I RIR B2 S H T2 72D T A3, JRIKRAIZ EVH 28T 20 4ERETE L At
. BRI T2 THIERBE KRN0 T=2D T FEICYINEF A TLZ, HADMWREWVIREITE T
HoT=DOTT N, DB L CO=FRESLWEEBIC 7 A THEA TINTEATE 1L EDE D%
BRVWHIRFETHE L TWEEL, OB EATSES 1L, 5T, ZoticAZZ T
VI LT AR TS H O THLEVIZ LIS IETHRNST-D T, Hilz bk
HIT FEAILIZ2N=DIZ, FAh — RS LN RO TLENELT,

EZAN 3T HORRCH YO NEE —ESELHEWVRHVE LT, ZIEE G EEE iz L
NI-FEHKIAROFE THY W H 2 RITEHAL TV EREDODHEWRHST-DOTT, BEENE
THEME LIRS T2 DN HOWTCEILGED S, R AT b BT b L LD LI ELTZ, FEBIT
SEERTITES DI | OFS R o Te R T 0 IREORVRW K EOEE ST U3 AAR
T2 LTI LOEELNTZD TR, 7 b6 A ZITITREA RIERDEHZ To7ed T, 2
CTCRUFRFE LS 5> THWWNEE DS OF T X L BMTIZ/R01RD | H)8 TESEOMEE
DR ZE ARFEHNE TEDIENTI 2o T=D THREIR NS R F IR LIRS . DD NEZ AN



HIUL, FLERICHELZ LIk T AZ— LR LT=D T,

D% AT AR E LTI S T2 EZ KT D8I T+ 7 NAOEERZIRL T
DTY, ZLT 15 FEFNTFLD PN S IEESTIRRIT. ~AUR THHENDIZEHZ
Wi DZENTEZDTY, DOV ARUR D FIZT IV A~ =, 7 S—=F 97, T
DA, FERR G BUE GRE & R FRE) . i ZEME A R BE LA, L e — / IMRTUER SR | E0E ) 1 0E |
ZAVEREAVIE | iM%, BlNEAE | BEAR I MEREIE GERE L aL 7o —(RIRVIR), £72 -3
—EGERE, SEEN S IE R E DE L DEER T4 THFIE < 8 FREHD ~ /LA A LA
EDOMNTAELDIRR CHHI LRI A DT HIENTEI=DTT,

L 55 FAMA TET~ IV RARUR DIFRD T2 & OT WA~ —Ji{O TR 507
DT, REDH ANV ZFNZ R IR T TODD T, T3 D7V REV O AEZ TN, MOE)
IR P OLAREZITHAITRRVOOHVET, ZOINTH L OFRREZZWL, o
IBETELDITFAE H LWV DIE, B3O H D RFZETHAREN SLER R AL,
G E BB ROA72 E O R EE ST A9 Z LS o THID TRIRRIZ e 72D T )
5. 16 %5 37 ik £ THeV - BRI DR A RVZ TAESRTIZERITH 7L, ITH
ILH DO NAEEEENRZDIENTEDINTRSERVELT, 27253 H 7 HA T4 5%
DOFEAEH TN, FROFERRDWD THEEDH 1 H B OFEA H SWE LO T THENIC
LAHIEEZ QNVET, (M7 OIEFMIRTE D D CHA R WA L2808V )z, 3 B 7
H WD NI IR A I LSBT0 B 728D TW=ZD T, H 7DD KZE(KIZ KW
BT ET, bLAAFRITIEE I OHLVIEH I AN,

EWAL a7 a0 E LT A~V ZD NFEOMEIR E TR ISR R DJRK T
BHHEVIZEITE WV ET TOET, HHAAETD AL TNDDIT TT A,
ETDARNILRAEDENTIHRN DD TIEHEE A, 0% H oy H B DA AD
7O A FET T2 EE D OGRIEE M DE A HENET 7= AT, E DBV ADHEFEL
PR ISR ST, ZDXH 72 NFETZTFIZ AR AL DN LD A~ VARG ST 7210k
FHDTT,

FTIEHARFT T FBEFEEHDO—>THD HARIZBNT, —FHMBEIZ2> T DRARIT A
TLII 2 T NA<—T{(AD) CTL LI, #atDHV T TEDYET I, HATIZK 500 17
ANDENBT WY A<—JFAD) THY , BE DT VYA~ —H(AD)E AbHE, 1000 J7
ANEHZ HEBENDOITNET, ZOT I INA~—DJRK N~V R AV THH L) ZE DGR
RS INTa SONTEE D~ o T =AY — RO LR B % TS5 Ruth TtzhakiQy— A«
P —FNZLo TENNT AL RTIRT LY A< —D RN THD
EWVIRR DR BRI R PICET RFETRHELET, T2 1T T ORNEFERD AR5
TERLEIDE252NWGELHVET, BETHIUIF LD HFEONFIZA N a
MZAHZERBHVET, bHAA Google DFIFIIK ThH “google FHIRHIEE TITRWD T, H
HZHLTHRROMEOAHYET, ZORENLTELARNSELWERR 28R L EL L),

Z® Ruth Itzhaki(L—R VP —F) DL LD # |2, Ruth Itzhaki 23EVWZRW e
i L EBEE DA I AT 4 — N RFOEGARAER PR D R E 72> e P LR L | 55 123
~_RBHN72 2018 4E 10 H 19 HIZHESNIZA VI AT 3 —R KEZEO LD LS DT 3E% Yok
L. EDOFRZ % TR TV RO A M IIA TN EBWET, ZOFFEOR L ORI E
LTHY, OB DEFEZ N ENARD TENT R CR DT, ThE iR 52 L3RIz E
S TR DRI DD TR T, M7 B1E, FAAS 50 LU BT L A > CE 7z~ L
ARRRNZ T DR D FH D IELWZ W SRR ORILE SE I D Z T2 5B TH, W
FETHL, FAB & 1F 15 FRNZENY , 2O BUEIIHIAVASZAN DT > rae Va4 R &I
ZEIC L THEIZIBEL TWET D, EBICZO# LI LS T, RO~V R Thh k- 721
LADPEN, BT~ SRR T D52 M SRR 2 LRL T E—T U R T
KD EVIIHEEZ > THRVD NAEEKZ DD IHRIHT, 2R o 3500 5 ANDT Y oNA
~—BEERE L CTHERIENTEDLNLTT, ZIVLFAE &3 50 F-LL BB A TET2R A



DI=DITEFITIRY B2 TONIVSRANR TR LY DE T 25208 LD NAD LTl
IS T= S L CTHRZENTELD T, ZAREBESLWEIZ T AMIIZH S TL I 2

Alzheimer’s disease (AD) is a major brain disease, afflicting about 18 million elderly
people worldwide. This figure will rise with increasing longevity, so there is an urgent
need for effective treatment. The brains of AD sufferers contain many abnormal
deposits called plaques and tangles, which are thought to play a crucial role in the
disease. However, the causes of their formation and of the disease itself are unknown.
We have been investigating whether a common virus has a role in AD. We found that
many elderly people harbour this virus within their brain but only those who have a
specific genetic factor are at risk of developing AD.
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Subsequently we discovered that the viral DNA is located specifically within plaques;
also, infection with this virus causes production of the main components of plaques
and tangles (called beta-amyloid and abnormal tau), indicating that the virus might be
a cause of these abnormal deposits. Our recent experiments with antiviral agents
indicate that they might be an effective treatment to slow AD progression in that they
decrease the levels of beta-amyloid and abnormal tau which the virus induces. Also,
the future possibility exists of prevention of the disease by vaccination against the
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‘ Abstract(HEE)

Strong evidence has emerged recently for the concept that herpes simplex virus type 1
(HSV1) is a major risk for Alzheimer’s disease (AD). This concept proposes that latent
HSV1 in brain of carriers of the type 4 allele of the apolipoprotein E gene (APOE-¢4) is
reactivated intermittently by events such as immunosuppression, peripheral infection,
and inflammation, the consequent damage accumulating, and culminating eventually in
the development of AD. Population data to investigate this epidemiologically, e.g., to
find if subjects treated with antivirals might be protected from developing dementia—
are available in Taiwan, from the National Health Insurance Research Database, in
which 99.9% of the population has been enrolled. This is being extensively mined for
information on microbial infections and disease. Three publications have now appeared
describing data on the development of senile dementia (SD), and the treatment of those
with marked overt signs of disease caused by varicella zoster virus (VZV), or by HSV.
The striking results show that the risk of SD is much greater in those who are HSV-
seropositive than in seronegative subjects, and that antiviral treatment causes a
dramatic decrease in number of subjects who later develop SD. It should be stressed
that these results apply only to those with severe cases of HSV1 or VZV infection, but
when considered with the over 150 publications that strongly support an HSV1 role in
AD, they greatly justify usage of antiherpes antivirals to treat AD. Three other studies
are described which directly relate to HSVI1 and AD: they deal respectively with
lysosomal changes in HSV1-infected cell cultures, with evidence for a role of human
herpes virus type 6 and 7 (HHV6 and HHV7) in AD, and viral effects on host gene



expression, and with the antiviral characteristics of beta amyloid (AB). Three indirectly
relevant studies deal respectively with schizophrenia, relating to antiviral treatment to
target HSV 1, with the likelihood that HSV1 is a cause of fibromyalgia (FM), and with
FM being associated with later development of SD. Studies on the link between
epilepsy, AD and herpes simplex encephalitis (HSE) are described also, as are the
possible roles of APOE-¢4, HHV6 and HSV1 in epilepsy.
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‘ Introduction(FijEX)

The viral concept of Alzheimer’s disease (AD) proposes that herpes simplex virus type
1 (HSV1) in brain of apolipoprotein E gene (APOE-¢4) carriers accounts for some 60%
of cases (Itzhaki et al., 1997). Most of the population is infected with this virus by the
age of 70. The concept postulates that HSV1 travels to the brain probably in middle
age, where it remains in a latent state, with very limited transcription and probably
very low or zero protein synthesis. Reactivation from latency occurs intermittently,
caused by events such as immunosuppression, peripheral infection and inflammation.
Accumulation of the consequent damage—direct viral action and major inflammatory
effects—leads eventually to the development of AD (Wozniak and Itzhaki, 2010).
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The main initial discovery on which this concept was based was that HSV1 DNA

was detectable in brain of both AD patients and elderly normal people (.e., the latter
were infected but were asymptomatic; Jamieson et al., 1991), the two groups differing
in that most of the AD patients were APOE-e4 carriers (Itzhaki et al., 1997). It was
therefore suggested that APOE-e4 carriers suffer either greater viral damage on
reactivation or have poorer repair of such damage. (£9°Z ® HSV1 » AD OJRKNTH 5
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RFETH LR TLI, ZhU 1997 F0A VP —% 5 0@E T, NFiEWZ L5 iz,
HSV1 (T L TV TH, APOE-e4 OBIE A0 AT, RIS nEWS 2 LT
T, ) BT, WO MR ENET, APOE-e4 OE{sDORFFH X HSVL 7 A LA
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T T H0MTIH TEAZ ML ET DD, BLAIZL TR T TLIEEWN, 27277 2D
WD TRWEEIZRVET D, BEL TitA TSN, BT HEIB RO R RIL 2T
AILARZSTFENFA THHENIZ LA VT TEEL, Bt bisi@-> TV D EE DR AT
SR RAIZE DB DO TT, FEHESIDDIL, AL THYMTHY, AR T, L
TS T EMIRE SOOI, I (ORIK) OMAIROR /2D TY, SV, MidHias
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BRI IO DRETHHI/a 7T NOLKBIERL THMO B R EHHR) X~ Ay
ANVATHERHI 72O O TRMIFIL 72725720 DT, 78 TLIID 2 OLT2ON Mz~
NRATAWVADPEGE T D LA T Bl FDTOET LT ORI T~V _RANEEE T H L&
(ARG IR ZE M o THESE L & > THIE AT o TR 2 B L CLEINL T T, OE7=
JAR A A I N D LM TE T DIENRATRE THLNS T, 72721, BRI Mph
AR I AR (Terminally differentiated cells) &V o C, A Fn /=K E
3o TR AR I TS AT A LT TERVO T, D F0 | 0 A (2 1w i
(stem cell) AELELZR2UV WS T, L7223 T, OB 7= O E D i AR A LS~ L~ LA L
o THE T o TRIRRZEME A U7 A B I ZSEIR L CLET O T, HAaRIZALT-
MO L DITZ 75253 AB(TI0AR B) RHTH L RT ThHI LTS ATFHTT I,

Z VAT~ L A~L AT A JL AL TA DT A I AR\ IG5 7 LR DI R e
BHIENTEDLDOTLEIN ? B 213 TR T, BEIZR 723912, 7A/VADEIRITHED fi#
L CUOVER AN, ORI A VAR HEBLL TLR, ~ I _RAT ALV THE O FTET AF D
HOPDIFR AT 5 ARG T DR HEEZ MY HD L TLEST=DO TH, ZAUTMRITIE
MHC- [ 372N 72D AV _RAT A VAT F T2 572D T, ~ILA_A TR A TE WD TLE
27> | MHC- T 3720 AUEF 7 —T MR A A I G LT~V R % L3 T D N TR
WDINDTT, FT AR B G CED A O/ — NI SRS BRI E T
AR O AR A RO LI F T, 20810/ — NI B CRted TR BLICIMIC
BATEDLAYVOTHLDTY, HIEXT L AX —EER DL N ED (2o 72D TEIE DIEIR
EMMZDTOIZATOARFIVE THHI T r eV JE I NT E DD T LR (TS
TIERA~NRAT DI E DL —MIIR2 o TOET, 20 HDO/L—NIRD TREH 2303035 D T,
THEMD I, HEHPDHMRRITL T T RE LTI DI DO RIEHRRHIAD T o~ A D bk
FTEPRS>TWET, VL2 5L FLEEHNTBNGRGELTo A~V SRR PR DR % 1T
7272 > CLEOMH D FVH 5 THIEREEDZ LN TEDEH% 4~ T A BiEIZ A~ VLA A LA
W ORI DI YGe T H & A~V T HE R — 72N DT, EAE AR A )L
ANRHIEL , — AR OHT D2 LT D05 TT, b HAABINSFEFAD ~ /LA A LAY L
TWRIF UL, ZORFHNZA LSRRG D A REMEITIEF 127D T, LsLT YA
~—DJF KN TH D 1R EHfA~ /L~ AHSVIIZD D> TOZRWERD TOEIR AW ET, 2D A
EBIXERNTH T VYN~ — TR DA REMEIRIE T TV 0D T, — 5, AKJE IR~ L~
A(VZVIFEG LR T WOBHUREDRTROO T, FTIZ DT LI THERMENSCT VWO T, §
W Z DL SER IR DNZ 72O BRY A O S 1 TS Hfk ~ LA (VZV) R BLffi~ L~ 2
(HSV) Z N> T RIS L DR HEEZFET,

BRI RN IEEK 72 = LTI R EE T BIIAIE RNV RZAOT 7 F U 2D 353,
1R B A~ L~ AHSV IV LTI RN EN D FH A, TETTLIIN 2 ZHUIT 7T U %4 -
2% AR —T MifeAEY—B #ifi%, VZV OFHFUFEICH L TIEDL T VWO T, SHIC—JF
VZV HIIBICTE Y — AU TR L TLEI & L T- N DS 0V 2 1= L2 ATHE
JEGHEIE Y HSV 1ZEE(LL TUOVRWEE 2 E 7, EBICWZIE, 00 F A UESTEEH D~
SR A JLAD TR T RIEME L GEFE - FHER(D LTV ok HSVL ThHES 2T,
L5, VIV HFIEEEIMTON DO T, ~ARRAZELTOTIWT —H 3R ¢
FALDEFS T2 D T, W NZENEFED TT A DOHEFEICHRGETESTETT, 272 H
¥,

ZORNZRDOEFRE FZEL TN T ZWFEHRIT EORLELHVET D, TNEEIAL-
MFEA TSV, FEHARAT L3 7oo 7o — N TV 5 22 [ 271 OYe 1 2 o AR L A it
ZHe T DTDIZATBARBL T HUFHT TOBRIT, 5OD LSRR AJVANHGEL | Bk
(IS IR LT REIS ARy ELTEFEH RAT L OIENEIE L | RN B~V AT A )L ASTERR
ZHEE T DN FETODA T EVIORLD B GRAFEFH L TN 2> TR E DR EDY, 2019 4F 3 A
25 FICEMFICRIEENEL, News week ([ZHAELN/Z50FHDO A AGBRABH L £, £
WA DEZ DPAT aARE R TSR R O BT LFHT TOD W) FEILA
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FHARAT ERFEA L TALEL, FHRIT LS, b OI OB GRA AN T 5720125 E
WFEHORTETOFHARITEZL TTEEoTHINED | HVRE) | Ty o L Ty ]

g [ EOFHRAT L6 FIERAL LIz~ LR
ewswee - AV AR ]2019 4 3 H 25 A (H)18 B 35 53
~ R <[EHEEFH AT —ar (ISS) TOMAEN , R~
N VAT A NVARFIEMEAL T EN DY >

' FHAATIZ, BB BT 5L RI@E 7, 58
22 E RO FH SR SHINR NG, PHSHERBE
WZPHACIAD DA, HEHE I PRIECTEL T ZLED, LT
ZOIFE, FHRITICE S TERIREED ~ /LR AT A )1
B ) RV LT DR N E FH LA LE R o T,
FHARITLTVABRM . AR RARE L DA WD HEN

8 7 A 2R R (NASA) Yar Vgt 4 —56
DOWFFEF — LT, 2019 4E 2 A 7 A, [AR—2 3 MLROE BT AT — g (ISS) TOMAE
B R TR DA~V A L AN ETE AL T D LN o T | EDOBF TR R i R [ T m
TAT —Re A oA A Fuy— | TREL,

e T — LTk, FEHRITHI, FHRITT R RICE NN FHERIT O MERR
M PROBRE ST LT, ZOFES:, 10 HREIND 16 H B AR—2AT % MUTHTELTZ FHI I
1171 89 £ DHH 53%ITHT=D 47 4 & icl 180 HMIZhiz»> CHEHEFH AT —ar TR
L7z 23 D55 61% 25725 14 44 DMERRSCIR DIRIRIN DAL ARAT AL RE KR H, T A 7V AHE
HOBESLEIT, EEEOLO LR THHLNNIE-T-,

MHRTF—LD— B TUa Y FHE A IR T AT 4 2 A—F LI FHERITL T
WA, VT — LR T R F U 7p 8| s AT DT D AN ATRVE L D 43 b F ) Y
N2, W 7RHIET A N AZINHI LT 08 L7209 D RS MO & 28, FH T DI
#hc 60 AFLEERS £ LN D)oz | LR RTUVD,

JiE% R 30 A M., RIEICHEH ST

WFRET — LR LT=D1E, BEFND A~V ATA)VA 8 FFADHI G| A EA LA ZR A~V
RAD RN L7025 B~ LR AT A LA (HSV) | ASEIESCHAIRIIZ OJFK 720 | AR
THFIRIZ A DG - BRIIZ T A VA (VZV) AU B ERIE & 5 | S 2 A IAH
a7 A LA (CMV) b= 2Z A s 23— L7 A LA (EBV) ® 4 FXET, b0 AV AHEH T
HIEGENEOE DONIEEAE T, VANV ADFHEHEALIZ L S TIODOIER B =D 6 4 DHT
HoT,

LU, B % bk T2 AV APEHIC I > T, S BEREDME T L QD A FRIEF 1K
PeXHTLEIBZ LSS, A—HE LIZLDE RGO K BRI T ANV A (VZV) LA
AH T AN Z(CMV) 1L, HESFHAT — arnbIifgE%iE 30 A, ikicHetEShTn
T21&%972,

[FEHRITIZB O TUANLADFHEMELA~D TR R AR A K72

ZIBDOHFERE RN T — A FEHRATIZB W TUA NV AO FE AL ~O T Bt s
RARTZ | L3, FRABR AR ) BRI T 7 F L AEFRTZ 8, K - BRI A VA (VIV) &, U
FUBFRON RPN EIFF CEDLDITRVONBURTE, 5T — LTl i, VAV ADFIENE
B EEYEIR I BB TG E DB ITHALA TV T #2800,

IRV EL LD,

AV A L ADNEGE LT A2 LB B0 87 T RO — > ThHI7u VT THY£7,
EZANRAODTVTHIIRTHD )T ANt AR, 2) EAMAL, 3)4VT T RatAh, 4937ur)
T OHRTHROENZWOILT T AR AT, BEOLIRI D4 ST Aha AN,
FITHIRED D AR P D I/ T DI A MIE LT, D2 &=L T\ ET, 7 AR
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A ROEENT, PRI SRR Z 5 2720 SUGHED SV EFI7 A 7 SR AR ) ' 2R
RMITFRET HILITED MR D EAF LB EZ BT TOET, IdZ gD Ao TLDHA F
WESSFADOIT ML KM ES P (blood brain barrier) T9, 35T BBB (5 WEd, 20
BBB Zf/Eo>TWADET AR AR TY, 42O, &HAAAFRM LD X525 B
BN E LT TERUE T ICLDMRIBEZITOZ LT RV D TT R, TANE AR F REE
DAL —RZ @O0 FFTO MK MIEO S ZTT> CTOES, SOICHERFHIM DA EWEE
BOER<DEG 7 AN A RDEE T, WAL T LR T T ADBELTLOTT N, ZOH Ly
U L T T IVDIRZEDAEEEFIEL TODOH T AREY A Me DT, BIOT L FFVEELTH
NGB T FU T ITDONTHIRL TEEELLD,

AN DB T I T IEEFET, “Calcium Signaling”t#EHXF9, “Calcium Signaling”®
IS OBEREZ HIE 3D o 7 AA T A(CaZMEAFHED T MRERIE THVET, ST
T BN DR TR T TEEIT0 B TROIHTLLI DS, ML NG s S 2 485 H
D TEERMEFEL LT LALA(Cazh) AL TNDLD T, AEEE B HEEY ClIding o
Ca BEIKEECTHY, KNDIZEAED Ca 1T FH2E ORI Ca IFE#E(Ca AL
INZRFES N COET, MllEN Ca BEiiE (Ca AR IZIF/MEREINa L RUT BB FET, L2
ARG Ca (JABDOFEAZ -0 C, Mg Ca IFEE(Ca ANT) THL/MakREIN
A RY TS LT D W ISR AT 52 LI ROl D&~ E LG
LT, ZOREZFE L, Ml R EEEL G T 28 Ay Dy — D FEEZL T
FT, B URA BTV =135 DEZANNLDIE RE AN O ICH DB IR T ITIBx 552
ZHOIREE T, 1FHORZEEIIANDLORIE T 1, &R 1723 ED B M2 H O
CazHIIEFICHMARLDOTHYETA, MINO Ca I E OZLITHEIAV SIS E 2 A 2
TENTELDTY, ZOT AN Y AMIED AN T LT TV 7 OfIE O RGNz, <
Ai(Epilepsy)<° AD 225D T,

Sy, ZIMBMOGEIEDOHK THHI7r 7 U7 (microglia) DEHIZAVEL LD, 787 U7 L)
ZANE, TANaYARCA VT T o R AMIBALIOMIE THO 72230 | b AXD/NENZ LD
HHICI7a VDA RIDMHT BILEL T2, EHERMOHR COIra 7 YT L% EE XL T 7
F72D T, JEL DI A~VRAT A VAL > TREENETLHE, ZEEEHED . Ml A
IR ELT2 D TEMEALTL 2000, RN T, TA— NRICIEEZE X T, TORELLBLIHEL
FT, FSITRBICWDRBEHaEZ <D TT i,

a7 V7 ORI VNN FE Tl A Db L T AR IR AL TS I RZER
ROMIETHYET, EEE, TR OBEDE N ZT A— NEH# L CWAEIZ7aZ T RO
HRGEMEORE ChL~vI/nT7r— VXN OZXER A, WEOARLT  I/n/ 70k
IR BLT 5016, SHIEEATEFIRMROMIaEEAE A LR LD~ 7 77—V LFEIT
TT, YRZOWHFIXFRCEIR THLOTT,

/T ITIEINWANARY — I —IZE>THRHTEET, FT7I-Brr4 A7 74 —8
( Thiamine pyrophosphatase: TPPase ) >, Ik #f % 19 = X 7 7 — ¥ ( nonspecific
esterase: NSE) 72 & D F AR R OMIIRD 1 ClIIrm 7 V720 AR RN BT 58 5EIE
72D T, TPPase & NSE #WHTA2ZLICL-> T/l T M E CEET, 2. Kifo~7r/n
77—V DR RIOFURR | MR BRI T80 E AW TOIRN OIZ7a 7 ) 7 2 G g Ye a2
FoTHEETEET, —FH . I/u7 U7 Ofila 2 m 21 3 EEE A BB - HE K (Major
histocompatibility complex: MHC) 75 - 23MF(EL . EAUTKT T 2HURIII 707 V7 OE T
~—H—,720FET I a7 MHC 1 ° MHCI 2L TRY, L0blf S—F V2B
DONRHLHEEOMBEMIIE MHCI 23 <BH L TWHDOTY, 27775 MHCI &
MHC I Z R R I28f > TODDIE D OIITR T 32, faTiz2bIX, 27a 7 U7 13O o 2 <0
AL AL AT BUDIA N T, ~IVRAT A JVADH L 237 e X7 F R LTl T IR O DT
MHC ILIZ I~ X—=T2V /BRI AV RADFUR AR R TELDH725T, MHC T &b
ZOPFEEFT—T MR TERONTIVDTY, ZNEI/RAT LB T—Ta dn)D
T, ZZCTI/RAT LB T —arOEEEL THAELLY,
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AT VBT —ald, AARGECIRETURIE R EWVWET, JIZI/RRATIAIL 7 EH 0
WET, JRRTITAILZIF A ARGECTIAZZHURRN I ERUE T, UA /L AD IHITEGR L7 Al
N CTLEFE TEZRVRIFRICKT LT, HAOVIINAFIN TEASH AN AHUFITH LTI,
MHC 77 1 %4 ULI-Hi e R L s SOSa i s 3 283 ClIc 2Ly, 20—JF
T, MEZR S IR CHTE T 2R RS EmRICH LT HOIWVITFEZEE O I I~/ T 7 —Y
EOPURHR A THD RN/ S IR DI IE RIS LT, PUsde Mz MHCII
MU HUR I RIS IV GRS G A RSB AZENTEX LD TT, M, M E I LSRN I
BT DI KB MBI R Y TE DN Z HZE T =D TT, TTIOREEITS W, thEE T
TR D KRERIFR D122 TY, B A B EETH- B ZVERORKIL AID E~FV7
LIDFEETHET, 2L AT L BT — a BRI BRI AT U . RIS
B AR FFEIR N BRI B W CTHFEL TV ET, ERIBFRIZ, IO Z Y T IR D — > THHIY
a7 VT ICHHFAEL TWAD TT, T THEEAMLE LW EnHVET, T X TOMIEIEFF->T
W5 MHC- 1 iZflao FCELNTZ B EFE OOV THRT—T Mgz RS ET R
MHC- 11 2> T D EM AP RS Wb KEflg, +7—T Mg, B Mo 3
2% MHC- 1 28> T\ ADTI/ax LB T —yay (PuRFI5AI07) Z4THDIT 4RO
ERROTT, 7080, MfaOFTELNTZ B O DITIe kK FELRVDOTT, 5%
RN AR LD B ot DAL E 72 E D B IS NARIR AT HZ &L TAELET, L
72035 T bELEMIIANITAFIE T DB R E1REEA EEETHLHNHTT, Lt MHC-T %%
STNDDIENOWP DI AR B 2 FERR A I B A A T2 B 2 B R Hn 2 T I BRIz
PRI DA THL AN, Bha, B Vo S5k 3 5T A344k, MHC- [ > T\ T
— DT OMME R CLHUFHRRUSME MHC- 1 SF5 OO\ 2 a5 —T MRl
THZLF 7T MRS NDIERHDLHDTT,

2019/8/25

B I7a )T (MO ORKEHIIE) C~ra 77— OEMHALIRREIX, M1 RlE M2 Al
SPRETEAIENDIELZ, M1 27271, TNF-a-IL-18-1L-6 72EDRIEM A N1,
— BB LIRS IEVERR R P EE AL T A~ AT AL AR YL L TOD SRS A2 > D1 53
oaZV7ro 1 5TY, —FH M2 272707 , TGFB-IL-10 72 EDHFRIEEY AR A,
BDNF(Brain-derived neurotrophic factor) &\ Vi #15 ik 1 Skt e 28 K -2 pEAE L, IMIZ R
AL TETBYCThHMEFWEZ BT D FE AL FT, LTn> T, M2 B 7a s U7 i3tk
SiEE « PRI IR T EAE O T AR 7 U T L E 2 E T, L —o D3Iz TR
M1 BiZ7p o720 M2 B2 L ET, ZAUTH RO E R MIZEITSH Thl OfEFEEZL TS
DN M1 BITHY, Th2 DAEFEEZL THDEO0 M2 Bl 2 £9, FRaRZ LMo ra )7
[ ZAVARAEER S THRETHOT TIHRWICH DL T, M1 B CREO R AE I I U 7=tk
AL AL~ ARAEEZIEL T, TAYNA~—E LT LK E > TODEDTT,
“Brain-derived neuro-trophic factor” T&2 BDNF (&, HFAHAFRE R K FRE R D —HE D
Za—al (MR ENL) OHEFEFERREIER 7% EIZ /D, hoFiln=a—ar0v 7 A1
T D ERRHEL F97, FRIZIHO FTlE BDNF (K H SR OFh RS Se K 1) 1. Bk . KINEZ
B RMEER CIEMH SN TOET, TRSDERALIL, ~LSRATA L AL > THEEN RIS
ET NI NA—IRITIRD KM | FRlE, @ BE LR 2 kT EEARER THY, Lb
i BDNF ZH B R, RHFEEEICRDEE THYEI I, M2 2707 U TITALA AT A VAR
BT T TN AL T B EAEESNTLEIOTT,

a7 OERERBEEMIRLELL), LICHBRRI2EI/nZ Y 7 OfiE R mizix
MHC %y+T&Hsd MHC1 & MHCIH A RMDO~ra77— LEICSFEIRL TUOVET, ~ILA
TANAEI a7 )T EOENZ L > THRIELIZEAIZRE LGB OI7a 7 V7 137 A— Nk
V2720 AEFIZAN AR ANV AR EG L TO DI Z BB L CWDENR R ET, T Ok
TlE~rm 77—V LRBIR DT ER A, Bl ilvrnT7 7 —UHIAFIEL THDHO T,
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A MG FTEIENEEY ., KO~ 7 77— DI M54 0> BIMERR OR EEA = IE L
a7 EEBICERIEEEZ L TODHDTT,

AR A LA LS THRESZ - a—ar bt S Kk ED ATP (75 /3 v Mk
AT = R) DTN A 72077 VT 2 MOED | BEMaNL T <hbTmiciEitsinsg UDP
(DI TARAT 2ARN) 377 V7 OBRIERZRET 20 TT, MIREOW &L ClElES
NHHEATZ 7TtV A(PS)7S Eat me signal([FAZ R~ LTI EWHT T F IV ERDDT
T, RATZ7F NI A(PNFT VU NEED—DT, LI F Ui, Mo Nz %
<, MR BE D Z S 2RISR O NI BRI IR O SMANZ BB 5 & TR h— AN %
OAFFEAIIX B &AL CTLEID T, ML D 2 TORMITIZ A~V AT A VARG LT
BRIZ, M AR L CLEY FIEIXT AR — RSN R0 — SV ZAD 2 OB BV ET, p/r— AL
L FRIEAS T 28 TR IR L, B LR LIz~ LS AT A VAN | VR O PR AR 2k
YT 272 DR LR LI a s . MR ZZ D RIS L TIEA TLEIZ LT, DFED~
ST A L AINEG L TR Z 3%+ T 1EIZ T R b—2 2 (B F) & —3 ZAEEFE) D 257351
E3x

A BIFZZFTTY, 2019/04/04

AN OIS AT LOHLA L AN—=Thb I 77 ) 7 FR/NEMR) O % 2 X 512
ML EL X9, MIZIRLEEEINTWD X7 a7 U 7 Gt/ NBRIIR) 23 kL 2 g2
BINCHBET D EZ A0, EAREZEED LD ICREH LB L, MOMRMIEEZFHDOTL
L2 ED XD 7RI TN OSEHIIE CTH S 2 7 v 7 ) 7 G/ NBHIIE) OFENE D &
FO, FOLIICLTHRHEDHEEEZZ T -HROAEZERTLIO0EMMLEL X,

ASIVARRAT A VAN L o THEAZ T MR 51X, IMOBEEZBT 2Dl Eer
FNX—L B HRBO ATP NETHRHEENET, T ATP &5 X7 AT Rid, ik
AR D =R X —JRIZ R D DO I7e b T FILFRHIHARHIRAE DN T2 E W I EFITH
RB DT, Mt o JE 0 oAk o ATP B 13 IE IR EE TRV o T3,
ATP RE O @mWELIELE ZICHEHIIRAFET DEF L 5D TY, ATP ZX7 LA F
RO—=>2>THHTT /) NIRRT =2 NTTNL, BRTT=2137 ) U E2FF-TEH
VET, 7 VTR THEEOTY) UFEEZRILL COET, Fhid P2Xi~P2Xr O
7o5TY, PIZFV D P T, ZO—>Thd P2XuZRENFE SN E, 2707
U7 DOERIT ATP BEEOEWHAIZAE) > THOTWE E3, b 1 9 ERMO KR/
DEELEUTHETR, SSHICZTOHREIHMIZIESL &, 2707070 P2Yie Z/REN
fligEns&, 37u27 0713 BDNF Rl 0O=z—o a7 4 2L ET, +TI2
#1172 X 912 BDNF (% “brain derived neuro-trophic factor” DEHTFETH Y, HAFET
(R SR e IN 1) ERT 2 3T TR RFE L, =a—v ba 7 ¢ NIRRT
DUMSND/NSIRL T F VBRI ETHY , MR EEF ST 77 e LTEL
BEbbiiE, MlEEz& T i) oo st LTEKEGELHY £, T
BEEZZ IR ATP Z2R8BhEE & LT, KB EITE-S T TREZ Ko T, BT,
Find me and help me] &MATWAHDOTT, ZOREO ATP [T r/L¥—& L TEbi
TWEDTHRL, ZLTINEWVWHIDTHZRL, v 7L LTEBATWHWSE DT
T, EZAN, TOKPINRT TIZMICEDLRVRETHL2GEIZI 707 ) TIET A—2
WIEEEZ T, ZOHICBE L CTHEAZZ T -MEZERLET, koL T”
27 ) TG SWTEHIKaEZ BT DO ET ONERBDLOTL L Y2707 T7ix
P2Xy &V Y UZRIRDISNT . b D oD T VERRETH D P2Ye ZRE Ao T
9, 2D P2Ys & W) ZRFMAEIL, ATP <° ADP (12135 L72WD T, P2Ye T BAR A TE
MALT 5 DIE7 U P ) ER(UDP) THh 5D TY, T TICE WL I, ~I_ATA
NAZE S THREEZZ T le=a—a SN RED ATP (77 /3 NIRRT =) 7€
HALERVI s VT EEOED | IS LT <bTmIciESNS UDP (VU T 4R A
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TxARN) DRl T7 OBVERZEEL TLEIO T, LW TTAHAWVDO TE N TE TS
AN

UDP [ ZHMIESMC B S N5 50 1 CTlk e < . SRS 0o T dh a2~ b Z < D Boliepf
SNFET, P2Ye ZAFEN UDP THllEsND &, 270l U707 A — SEERN gL
SNEBKENES T £9, [FIFFC S HIZFEA THIBEIEAS B 72 R Z R S 40D RS O
VDUBE DO THHRATZ 7 F VNt U EBHMLTHD T, T0OMIOAEZERT D
DTT, ZOKRATZ 7 F VNt L [FAEAEXTES, Eat me signal] 252 ¢%
FTTICRRE L, 2707 TITHEARLESE TH, BENRFRRETHLRVDOTT,
IEFITEERFEEREZMA TVWDHDOT, RIFOKREMIBE Y &, XV &ERNEARDT
7T

27 u s U TE, BICERAEOEE IR -7-0  FRLBIZRDETTEH Y 8 A,
MREAMRADOMIC S 2 > F T AR R E . FIRFICHERFIC b BEREEIZ R L T0WH D
T, Bl ZAXHTEENEE O HFfkEz T d D AMUBRIKIR TIERITT DI TV D 24 ORI K D3t
ROTrERZHEDS> TWDOTY, REVRATEEIE T34 m o R EikAL 2> &
DA HEZIT TOETN, FAROFBEIS U TEIZFEN S DA L2 D REF T A
DEEINTWHWDOTT, 270707 L0 EHMOMIZENTLE Y !

ZNTIEZO LD RIBRALRBREZIZED L O ITONLDOTL LI ?2ETEDLIIC
LTARES T T RAZEMLTWVWADTL L2202 ZAudBbizcid 7=k oic, I7mv27 U7
PIMNSEEHIR S L CTEBIK 22N TEX 05T, flziE7ueZ ) ZICRIEL TV A
K+ ThHb C3 DAMMN, EMHLIKF Clq Ik v EEY., C3 ZFARELFEHL TV
HYFTTAEMERHE L CHRELTWDIDOTYT, /2, 270 VT RE-TWD
MHC [ M REERO > 7 ZAREICES L TWADTY, MAIIRMILZ TS 5D
T2 THOMEICHEHICH KEBICHFEELTVWDZ EE2H-> TBWT FEW,

T TR RA Y A )V R JEGe U T2 A A RIE 2 = L72HFIS, ED L H1T
07U T RRHIIICER L CRAE B EE 2T o E BN pE R THREL L D, B
2L, SRR TA NV L ) BRI EE T & FHBRAOI 7 ar Y THIRNE
PEALIRRE L 72 0 | JelZ Eilk 7o P2Xy SR H RV B AEV L ET, 2 OZHEITHF
Bl AR DA~ S 7= ATP I L » TR S E 9,

ZILTIE ATP 1T ED X DI L TR RAT AN RZ L > TEDIT B iE 2 5
HASNHE SN DD T L E 9N FD A= AL VNUT W) ¥ o T EnREE L
TWE 9, VUNT &%, %55 T “Vesicular Nucleotide Transporter” & SV E 4,  “Vesicular”
I/RITH D . “Nucleotide” N X7 LA F RTHY ., “Transporter” 75 k7 2 AR—H
—THV., BAETEEAETHY £, > T VUNT DI UNEFRLX 7 L A4F Rk
k] GEXR) 720 FET, ZOXTLAFRE, E72FTHR ATP DZETHY FT,
VNUT % ATP Z DO O/NMaNIZETE T 2@& 2 LE 7, ATP ZiES/Mais iR
DIEERET 2 &, /MaNo ATP Bflast~t S E 3, FHER AR DI S
7= ATP 1%, ETE~_72 X910 P2Xy ZREIEH LTI 7 7 U 7 &2fill L, k2 Bl
BIEWEEKRBLET, ZOWESHRIERAL TRz 22T TY,

VTHE, M O5eE & RAIIEORBRIA S i S ho2o5h 0 £9, TO—waHEL 1D
DT,

A HEIFZZFETTY, 2019/04/11

In a striking parallelism in the PNS, APOE-£4 was found to be a risk for cold sores
(herpes labialis), which are caused mainly by HSV1 (Itzhaki et al., 1997). Also in
genital herpes, caused usually by HSV2, APOE-¢4 is a risk for recurrence of genital
ulcers (Jayasuriya et al., 2008). The subsequent finding that antibodies to HSV (these
are known to be long-lived after herpes simplex encephalitis (HSE)) were present in
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cerebrospinal fluid from AD patients and age-matched controls showed that productive
HSV1 infection had occurred, indicating that HSV1 is not a passive resident in the
central nervous system (CNS; Wozniak et al., 2005). The data cannot be explained by a
greater susceptibility of AD sufferers, or of APOE-e4 carriers, to HSV1 infection, as the
virus was present in brain at almost the same frequency in AD patients as in the
controls, and was far more frequent among non-APOE-¢4 carriers than among APOE-
e4 carriers in the controls (although admittedly, the numbers in each category were
very small). (PNS EELLLELTHDEDOTT A, APOE-e4 23, 010 HSV-1 12 L > THE~
NRAZER T IV RAZIZD T LN 1997 FIZA VP —FICLoTHAINEL
7-. )(PNS ($ZZE T peripheral nervous system DFATETH Y . HAGE TIIRMIRR
EFRLUET, AR, PNS L Parasympathetic nervous system -2>F0 H AGE CILEIAZEAH
BRDOIEFELL THOWLRDO N ERMNISL DT, LZABIOLETHELIL TS PNS
(X ABZ BT DRI MR EGL LT2 A~ LA E S TR VASZBRAELDLDOTY, LIz
T, HE~LA T herpes labialis &V IERZR 4 THEDNALDTT BT cold sores L0
IEWFHFDFRT AV NZIXEL5D %)@“C?" 73?*1’73 LVl BURZ SN E X ITRIEDN Fo
THBOMREIZND L RREERH EE(T WZHRBN—FRIEBINDZENZWNNLT
3) @%ﬂﬁVZKiof—%mﬁ%@;éﬂéﬁﬁAWAX0%MT%\AHESMi
P2 @f@ﬁ%@)x?a)lokﬁofwi?oZMSEKV¥¥XU?KiOT%ﬁé
WE LT, ) AL ASZAMERRHESENC Do 72 %12, HSV 123 2 HUE A B I i
HIZR B, AD BEORFMIUZ T > LFEL TV Z L & 2> HSV-1 HHEbifky
L. BB X TN E WS Z Ry £ L7, JHSE [FZEEET herpes simplex
encephalitis EZ &, encephalitis [FBARBCTKRERLET, O & 72O HSV (255 &
I ITTRZAE > TRELL 23, HSV IZAMOBRZE LD I 2 0BV T—H,
QLo Mifac =By — A & W) T TR LT 5 Z LIS A THFM TR,
HBELHZEFAPVARLMADZ L EFAFETTH, AP LVAIKMADIZDIZA B AR
NEVEEDONDAT A RRVEY, HARIREEFRLVEY, IAEERLVE 2L
F9hR, WIETHR AT A RRAVEAIRIEZINMZz £, 20O, FH 95
WAL AT A L ZTIRIE G ) DHFHRG A~ B D V) | E A E AR L Tl CHY
AT ET, HEHCRoTMInE X7 a0 —Y ANT AR M=V AIE TR LK, Bdo
ARUZ EA LR L TWEET, 209 BITHRENR -7 & &2, FizIHifas & HE5E
L7~V RATIE R DT S~V R AR 5 1gG Pl za Z I3 /EY £94, b
HBAMTE Y — A TERBER L TCLESTZANANRT A VAT, 7T HETH Lo
LZEMTERNDT, BEEHA, I LTSN APEGE L7z MHC- 1 28> T\ D
MM LA O OMIfEIL, 7 —T MlElc L > TRYOT NI E TR, EERNG,
PREAIIRIT T~ 5 < MIC-T 21ED Z &N TERVDOTH T — a2 T HR TE 220
DOTTH NK ML (FF =2 F %7 —Hifa) (IMHC-1 2> TRV E & - &
%L%:ﬁ# ENTEDLOTT, FINKMIIIMHC-1 % £ > T 2flla i3 =
LIFAEHZ TERNWZ L 2> TBWT FEW, NKHIaOZ L TIET R h—v 2T,
TR b= A TR RHIE Y ORI I TR D DD 6 72\ 0O T D3R S AR
MIETH < 725 &2 OMBEMBAIE LI-MRITEREEMeb o2 RV E4, 2
NI ECORER D RE RRER D 1 Do TWET, R TFER S Wbty
LDIXAL S (HZEMMEMRBEE) T34, ZIUIFOMREE 2 MR H 5 FFHire
1‘ AIRIZ AL A U A DG U TR R . BRI S < 2> T LE o772
L%ﬂfﬁﬂ—@hb%ﬁ<ﬁotﬁ%ibtﬁﬂfﬁ DFEY . FREZH DAY
OERICEREFELBAD N TERL RoIDICAELEER O TT, ZOEHRO
JRR AR TII L O TRATH LZEETH Y £THMOMRFEITHELRO LD &
LEHA, FHETTR,
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HOARNLVATRELZELE LTEVEZICAT oA, REe&5InTLEDY &, ~ARA T
TE Y — AOBRIEGE D DR~ B L ET, 20T A 7V E ANEDOH & H Al
THYIELEET DD T, FARFHL2E > TND I T~ IIRAT A LA THIHER L E N
RND T, BIZEDIRRITALNAZADENTH VT HDIEN ) FTHLRNWI L7220 T
T TDOAYF—FEITZDOHIL T, MOIFRKTH DT YA ~— k51055 BHiE (e
BRFPE)RL D IR TANAL, B TAARANEKTHLE V) ZEEZAHLE-DT
T bHbAAZDHRITITITEDPN TRV —F 0 Y VRS, F T~ i %
HALIE(ALS) R O 4 R T OREHR BRLH 2 W TR ERIL, ~ LS 8FREN S| i =
TR THDLEEoTHLME TIERVOTT, FUTEIICEDBEBINE LATEE OO
RSB MIRILT R TANARATHDL LN T EEFEEL, MOIREIEENLT HT-DIC
HLADRTITEFRIZRY , %% B 2EAFOHEWRHST2nb 2, T4 D7 Y
SARTXVVATHIDL ) REEEZ RO HTHRE 42k 52 LN TEL0OTT,

ZOMDOREOFKIIBES AR L»H D A, 2ERSITREZRPL L TR R
L. 2OERIEREZ SHEDLZENRTEHDIE, BEOREWIRWEGAEIK LW D T,
FIIXREOAEFIT, FIUTRODEZHT EN D L9 H oW RWES O AT Tix7e < T,
BT AU TRT Z LR R E D TT, {LFRHMROY AT O X RSN A RO &
[FFFEIT/2 D F TIIEMF & W o TR L 72 A Z I L TWeD T, AYjI=F A
TR THETHEPEDDMES> T NDH LD HRBEROLL LT, ffEr LT HHE N
BEEOIR DL DLHERRIEITIZTZ > 2D Ao TNWDADTINEEERI O S
RDTY, T, WM AEBEEOIKN Y ERDBIESDOTL X ) 2 EE B S
FASTWENSLTY, — ), B —h — RN EDIIIREEZIZ DD TEEDFK L
INRETLLEY, 7T/ L LEFHEITT I T IKHE VO TT, BHEEETH DL~
NRAGANA B LT VEER LY T 50T EMICBETRARE S5 258200
TRICENEFENTZOTY, —FH, EHFZXFAIARYOESF TIEH Y ¥ A, EHARKX
FRICKROAEEKEZTU CEDERORY T ZEY H L TEERTZ & TTb, Y
WA DB ZSFHT-DINES T KRR LIS, —UHRA L TWERA, & 2 AR
(=FR) F=FRAEANED T OITES G LIS ORE 2 I iR Iz HivE T,

TSNP OFEHA & RIS TV D AR LIS O TRINAI & Z OushiF 2 A9 5 B ZE —
BRICELDTREEET, EHEET TR, RTOERMITER EHEK) LEERLF
M TES N TV E T, BEFEIIKIROEENFR T, —ROERKLFERE, FEAICHHE
BT 2 5 2 TR R MLELO T, IR EREZLZE ST IRV HA
29 % ETHERYE T, HARRKRGT K OERL RIS CED DLz lia MR L
TWET,

FIWImED b EMERH Y 7, THUTH U-RICHEONTEERDORY Z 8 A
PR 2 B0 L CEBICT A - DI ERE w2 & 2 ICRKICE EN TV AE 0N
DESETRTRITT. DFEVBRETABRICAREDICEENTWAER S Z HRELT
LES>TWNDHIETY, TNUNRZX ADEFIEMR SNV 720 —BRERFK L 725 T
WET, SHICbo ERBENEMENRD Y 9, ZIUTEFFZENRICHN S =X X &
R THREIN TNAZF AL IIRGEI LORDTT, ZIUTODWTITHES D HAVTEE

L<EXET,
B = % A OPHINA
S8 = 3K Sh E N Bla B

iyl FLBE, FdtEre—2 GK-EONIRLEEBLXOEREZHEDL, VS

(ST | TEb A Fe L LT HEDTT,

T A ATT VB~ TR T A IARSER OB A B < L CEMAARTEREIC
ALY B AR L, BEOMNEREE . ERIZEE

WCHIREEZ TREZ 2 KL T5720TT,
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it 3 Al b uAn—2 RE R AL BRA 2 &3 556, Rooki+ 2

TbiroR s IR SEENENNE ST 57297
‘g‘O
R HIVAB—=ARIN T A (IKNO K Z W - TRZE S TR O A 20 Y
I AR AT —AF N Oy EECENCTRRET 2 D% EE L, HoW
L7 E % X< T 572D TT,

a—F 4 IRl e e A —X vruAal7 g bha—T 07 B ERERLORE
— AT HENRTATNIRE (ea—T 47 LTHROBL IO LE

‘g‘O
Fgaral S URREER, M= TR EPMEB AR L L TRCE AR RIS LT AL
Bk, iLTF 2l e L 28I REZECTHDTT,

BEWERR®H 2 &L, FZORIDIc L > TR 5D T, B OAICRIZMEA
B LEFHEISE»STHY A, RERLIE, EFHAIXERRKTIOEL LD
DIRNDTT, 1205 2%, FEOCHEOKEFRFL T HILE S 2 - I EKEER B 2 B
LTHA-EMERSTNDEOTT, VATOMOBES X% A0 RIF| O & B )3 HEY
DX, LIRS EITL HEDTVWDENER2D T, RYDPEHFIKTH 5 HAI%
LV REICHCAUERIC DIEE, % BT D035 < BV 513 &2 0pksy % A
TIURT DIFEANARRAEZGETHET BN TE, oFE oM bIET 2 T
HDTT, ALFEWEICK L TREERAZE L CHETERTRDDOTT, A7 A
RiZ7 LA F—CH O RERBR TS CEZNTREOAR LT HH 2 BITH 2 7=~
24125t U CRIFFIZH AV SR AN E IR T IUTRZ IS T VYN = —IZ R VI <25 D
TY, EWVHDIE, ~_ATx L THIfPRE S TE, 5 S0 I 0 IS IRIEGL T/l
JEIZBH CIAD DN TE 5056 TY,

FLIE 16 50> & i LR A PERN S . 955 T herpes simplex encephalitis (HSE) & /K
S AR~V R AT L D%, BEMRRBEE T A & A ZRIRBEIAT - T HiEd 2385 ©
ONBRNWEEDLNLTEIT T LI, ZOBHESDFRRZIET AIC 3 DD KFETH 5 ILENF
SLERRFBEANFELIZDOTY, ERIR 722D BITH D THYDOIFRMN L2 2K
KNI BN O B~V AR E REBICIRHAT 2 Z Lk > THRENATREE /e o 7=
TT, ZOBKITIHRATCTlo7z— A, AL TE 20> TT D, HLATECH
FOIFRREMOEZ RS IRT XA D BREFICR > THORIDBEFET VYA <
— (~LRRERNR) EREITTE, O BESTEONA—F—Th b HHBIEREMOMRA
B2 ) = TREOHFANSRAFNEZHZEGTE D X IR -DIFER T - T EE
HoT-DTY, ERLIE, BARFTOEZOERKEBEOESEDH AL LTty
DI BT, PR RFEZHHZETHL T N0 E T, CNS /X, central
nervous system OBHTHET, TR ERLET, ) (ZOF—FiX, HSV-1 &K%
AD BE N TV E WD Z L2 APOE-e4 E{nDHEAEN LY HSV-1 &L E Lo
WEWNWS ZE TSN FENTEEE A, LD DI, HSV-1 U AL AT SR &
U<, AD BEIZBWTHIZE A EFR CHEICHMOFITFAEL TWerb TT, EHIT,
AL A L AT S EED APOE-e4 B+ DOHRAH LVt APOE-e4 #&s+ %+
HLTHRWDADTPILD DAV RA T A )V ADBYITI S > T2006 T, (&b EIE
TN OB DRUTIIEFE IV R o> T-DTTR,) )

Links between HSV1 action and AD (Tables 1, 2) include the discovery that the viral
DNA is located very specifically within AD plaques (Wozniak et al., 2009a), and that
the main component of plaques, beta amyloid (AB), accumulates in HSV1-infected cell
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cultures (Wozniak et al., 2007; De Chiara et al., 2010; Santana et al., 2012), and in the
brains of HSV1-infected mice (Wozniak et al., 2007); subsequently others confirmed
and extended these results (see review, Wozniak and Itzhaki, 2010). Taken together,
the data suggest that HSV1 is a cause of AB products and plaques. We and others have
shown too that the main component of tangles—an abnormal form of the protein called
tau (P-tau)—accumulates in HSV1-infected cell cultures (Zambrano et al., 2008;
Wozniak et al., 2009b; Alvarez et al., 2012). (HSV-1 OJE#) & AD OBRZ =T H BN
<OdHVET, £9 1 SHIEZ, HSV @ DNA 78 AD & ABED H M T RF R AICEAE
LTWbHEWNHZ ETT, Nplaqu IZBEEFR L E T2, MOMERIZH D & =121k, B
ERRLET, MOBLEZRTHETFHIFTALTHY ., ZOHLIIT IaA RIEENLLNE
T, EWRRENORLEICHROONETN, LVDITFT ALY, —HTIELL I HIZ
ZRHELTVLOTT, 5T HOMMOMMBMIICMAE 218 L Td DV MIE RIS Lz~
JVRA T A JVAILE T CHIE 24 0 IR UAIIEZEMEIC K 0 e 2 B 24 0k L TR o pf
Bl OREEZ LT LET, TOME, MOMXITEXE T TITONLTNWEDTTRE
DESUEEMeDL LR RV ERA RIMOBE ORFE L2 16T D TT, ~L_XAT A LA
TR L X720 O THEIIC — B AV AT & NIRRT TRIENE L DTN &2
G & AR DR 2 AR 0 I LR ITIM DO T TT AN ~v— R=F V| D,
FEM O SEIE R EOIRRNFIET 20 TH, ) 2 DEIX, BABMOERKSIIESIC B 7
IrA RAB)THY ., Tt HSV-1 (G LMo BIHOT TERB L TWH DT
Fo VEIIEEFRICOWTIEB THLSEEXET, ) @ 2HIX, HSV-1 IR LE~ T RAD
ZBWTH, BE (F7—72) & B 734 KABBRADITLNIZDOTT, ) (ZOkith
DOWFZEET- BN EIZHIT T2 3 OOFEREZMHR L, WANWAREM TS ERLT, LT
FERAESE-OTT, ) ClbkaEEHdn L, HSV-1 23, 8 T3uvA FAR) EHDFAIE
HSV-1 ThHZ L RLTWHDTY, ) (BB b, RUMEEEZRLE LT, DF DMk
DRI D EI2 KTV Vgt # v % o8y LIEE L, JEFE T phosphorylated P-tau
protein EFFENET, ZORE X T ) HSV-1 ([ ZRGE L7/ Z2 B H L CTheE T
L, FAEAEREL, 2T ZEZRLELE, )

ks & 1372 A TL X D) 2 9555 Teell culture & SV EJ, MlaLEIL. 24T
ORI Z ARSI H LT, RO KD RFHEE L&D & THERLET, E9Hilar4A
XDLT-DIIWHADKBEFRTOHLT I /W, RAKIEY, €420, IXxT0, SHICHKER
F. AVEY, ZBUIRFEEBEL TR HLET, oMl EkiT 57
DT = N—Z Fi# 2T D 728D D= R R & AU, D2 DIR03 PR EE 2 Fi L 72 58
O, MEZ AT LTS DT, L7 - T, HSV-1 DY LT 5 HiiE 2 HE <0
HIFWOLTIEE, 7IvA R BARIRKF U X /7 (Ptawdix b &) Z &id, £&
2, AB X Ptau 20 L72DiE HSV-L BNFERTH D &) Z & 3imed TR HRZE X T
T4, bHAA HSV-1 PG L T e Wil b e LT LR B R L T\ b =
EIEEIETHRNWIETYT, bHLAAVEFRLMENALIX AR X Ptau [T A2V OIX
HELWVIHIRELIRNTL L D, BREZARMBHARZ L 2T VY A ~—H(AD) DI H
T2HEDRON2NVDTL LI M2 ARERETEE A, ZotHoFIIREHE R Z ENE
FTEETR~, Tynunt)

B 7InARAB) (174K B EHHALHU W, J5ET amyloidBprotein &EX, IEFET AB &
FXFET, 7K B BAABIL 40-42 HOTIVEENGIRHNT FRTHY, B BI/L4—E
Yy EIZLE—EBOMEICINTInAR B ORIBAEH., Z1E2 955 T amyloid B protein
precursor W) BELT APP CEXET, 20 APP 7O UI0HEILT AB 12720 F7, APP X
- H =T Lo THUIMIES A3, ZOBRICIE AB (AU WD T, TV NAA~—Ji{ T
1L AB DEEEL TREEMEDRRHEIZ N 72 S T IuARERVIIZIL A LT, Ty~ —
3D F B2 P BRALIZITE NBE AR IFERRHE A LD D203, 2D NBHTFIE DR W57
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DAL, EDOEERERAK TS AB T, WREEBREREMEITIE OO TT R, EFMTHIRO LI
F, 20XH7 AB MINRNICEFEE T AT DITITEAERIN BRI DS R8N LET
T, AB D FRIIZI U R AT F L =B,y 2V R 8 DR FEEE MR- TV E
T, AB OFRTMAIIMELZ > TODO THEBMIAN TG L, & 2 THISEL 7~ LR AT A
IV E o T ZEPEDS L Z 0 RSN T- 7R 850N AB THVE T, ~ILSATA VAT AR DG /3
ORI ZE S WD DR ORI A I EINKIF-ERD T, ~ILRAICESE S
BARNINTTLDINIEEINZ 72NN —FKFE T, AB [XBUKMEA E D TR A
Z\OFIIN TIEEHE LIS WD T AR L > THRES B LRSI O a% L L TK
DY7RWHIEIMZ I TLUEIEIRE LT LR DDTT,

AB [ TARIARIC X L T2 R D Mt A S ST Wbt QO ET 28, STl
WZADIALTE VAR ZADSHIRAZE AL L2 OfE A Z 5| & 7210720 T9, 7287 bI3,
MNEEEFE CRE SN TT N AB BREMEERFSOIIT VY A~ —DMPIZRLND AB D
AEFRAOIRE I B RS WD -T2 T, MRAIEA AB OFtEIck > TFENnD
72D T AR ELOBIIDNCEIRE THLMLENRHHNHTT,

1999 4, Schenk » (Nature 400: 173-, 2000) (% AB i&FEIFEED AD €7 /L~ AT AB I
KBTI F ARIENIEFOELZ, LNLRNLT A A TRICT 7 F U RIEDIBRRE -T2 25,
ERITUR AT L LT e DICBEIX Y 7 FAREOIRBRITHP W S CUOET, 708, AB 12xd
B IF 2 BB RITM R EVEST=D TL I 2 B2 T, AL AB [T~V AT AL
ADRFE LT D R THHENNELT, EZANIN—R AT —FIAHLHELLIRRTNDED
TTMN AB IFHEHIAPN I AL R AT A L RE R0 DT AT DI I TOA RS Ch A Al
MRS DT, MfIaZ FAR AR CHDLATREMERHD AB BTV T TEE 7225 L
AIVARANE LV E AR FT O ET ETIENL TOSHIRRAIIEN ZLI2DD TT WA~ —
RESHOTHWWMRDIEZ DDIT LS T-0EZDZERD T, LEATT AINA—LENR4
IZEILTHRTONT=N T HFITT 8, RAYOREMESE THLT AR T IV A~ —[%
1901 4RI LT-, T/ AT« 57 —4— (Auguste Deter) LV OWihZ/E LB K Tl %
FRETDLMERE OIEFIDRI T VYA~ | BIEDO WD WS [FREE | EFEIE LD
BOIEREZZL EDTWEL, TEAR T ILINA~—LZNOOIERZ T IS iRk LT IR B

AlE. 1910 DLV GEMEMAE CLSBEIZT 270 RV O AIRGE) DFE IR 72 58
MEFOHFETREEY EIFo, ZNDRBIEL T VYA — i DNET VA~ —
FRUSBAERE DIRHBA LU THESLEN DT, )

VBB 2 X (B -4 7308 (Tau protein) (E AKX AR SR 36 OV 1% 2 D #h &
fi (m2—m ) L7 VT HIBIZHBLL DXL RV T, EIZTF 2—T VM ENL X E
NSRBI FE O —FE TIN5 24 D L XTI END oy 28 E O Bk L0 £, U/ NE
DEAERZENEREI L CNET, T NE LM ST FF o RIELEALTERY, &
OO RN, Bl RSB L O DT 7T IARZEOFE, AR AR DHIGE kT
DRI TR E | AR R CRIASES FRBRICE b TWET, U -Z L RV BEDY L
ITHII B RAR & OMERFICEE CTT D, TV UL D BN T VA~ —JFIZ G L TE
T BB NTEDOVAREEALIT 'Y AL A= Frvy G T 85 fEThVET A,
ZDHG 45 EPTFREEN R ) AT B L TV ET, 2B H T - 2o BT L LSMTE
sVav b, N r—rar =hafk, BBk, EE5k, 2B F 1k, SUMO 1k, GEERESE
SFeFER R M= T ET,

It should perhaps be stressed that the viral concept does not preclude a major role
for AB and P-tau in the etiology of AD, even though their effects are still little
understood; instead it suggests a cause of their accumulation—namely, HSV1
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infection. Further, in HSV1- infected cells in culture, treatment with various types of
antiviral have been found to decrease the level of AB and particularly, that of P-tau
(see e.g., Wozniak et al., 2011). )Usage of antivirals such as acyclovir (ACV), which
inhibits viral DNA replication, showed that P-tau formation depends on viral DNA
replication, whereas AB formation does not do so; inhibition of the latter by such
agents probably occurs via inhibition of virus spread.

AD R HSV IZLED D EWIBZTIEL, AR L Ptau 25 AD IZRIFTHENS 0k
DLULLPEEISNTHRWIZE 20057, AD OFRKMNEZ Z;BJEI ZRWNWT AB &
P-tau OR/ZT FHEARKRENBEATERNEWVW) ZE LI NI RE RO TT, ITHh
NHh 6T, AR L Ptau OFMEOKRIX, HSV-1 BERTHL Z LinshTnEd, &
HIZE R S e HSV-1 JRYSHIIa D I, BRkx 22 2 A T OHAVASAFI TR 2 & LT
BHTE AR BV 528D DI Ptau DELID EWVD ZERROND E LT,
15 X, HSV ® DNA ORI AZMIETE 57 27 1 E/(ACV)D L 9 72 i~ S AR &l

Z X, P-tau JEAT HSV-DNA OFERIZIKFE L TWET 23, —F, AB BT HSV-DNA
DEFUKFL TV RNE NS 2R L, (ZIUIMEZERLTWD L ENE
TH2EZTRDOLEIZENPNTWET, )T 7B ELD L) BRI~V ZAFNL, AB
e AT 5 2 LN TE DD, ~ILRRAT A VAR BRI ARG 5 D Z Jii
?‘Z{) MHTHYET, (ZDE fbkihi%ﬁ&pf% ETM2OED ., O & OOMIE T~V AN

WA HZ EIETERVOTT A, HATTMIEIEH LODMRICERE L THhEET L, L)
N G

WKOT—<IZBVELLY, 2205V ET, )

Detection of HSV1 in Brain and Evidence for its Role in AD

ﬂ“'U)':F'(;HSV 1 BRENLBEADDRBEICHTZHSV-1 O BIDFEHL

Moz HSV-1 BRRSiF b=z e e, 220DIX AD IZBIF B~V RRA T A VA DRE
KﬁTéﬁ%ﬁ%é&w5:&?T°)

The presence of HSV1 in brain is central to these concepts. Following its discovery in
elderly brains by the author’s group, studies by five other groups confirmed its
presence there (see review, Wozniak and Itzhaki, 2010).Other data too have provided
confirmation—sometimes indirect, from very diverse types of approach (Table (Table22
and see review, Itzhaki, 2014), including studies on HSV1-infected APOE-transgenic
mice or APOE-transfected cell cultures, GWAS, epidemiological investigations on anti-
HSV1 IgG and IgM antibodies in serum from AD patients, or on infectious burden, and
measurement of IgG avidity index (Agostini et al., 2016) as an indicator of reactivation
(IgG presence indicates infection with HSV1, and IgM indicates HSV1 recent
reactivation). The results showed an association between systemic infections and
cognitive decline, with HSV1 particularly implicated, and many authors explicitly
stating that their results supported a viral role in AD.

HHAA HSV-L 28 AD OFRTH D Lo B X HIEL, £TMC HSV-1 BFEEL TV D
ENHZLTT, AV —=FIADITNV—TIZL 5T, HIEDNIZHOHEMIZ HSV-1 28
FRENTZHZIT, B OO N—TWE U L S IO HRIZ HSV-1 OIFTE % R Li L
7z fhoT—%% HSV1 & APOE 78 AD OFIKIZEb > TNLI LA R L LT, filx
MR CIEH ET A, HSV1 1YLz APOE Nv AV ==y /<~ A% i% APOE ]\5‘/74
7 =7 MR R IZ B AR, GWAS (2850780, AD OFEF O Mg+ oHt HSV1 IgG
B IgM HURICBET 2 FRRRERE | IFRICSRR T T —F b Go iz o7 —ZIZk
STTHVET, SHIZ, HSV1 OEG AR (&), X O FEMEL L 50 )E Ok ) O FERE S
LCD 1gG TETATAAL T I ADRERETHLNTT —#72ETHOET, IgG DIFTEIX
HSV1 (ZBEIZIEG L QD2 a2 R L, IgM 1 HSVL OFar O s (bZRLET, IgM 1%

32




WBGED I RN ET N, ~VSRTA VAT, FHEHAGICEEL T RANAD T,
Haz Bl ~IVRATAVRITH U CET I T2 D T2 N EWIEIR T, ) TS DORFZERS ST,
AILARAD A B EG (VAR AT AED 2B OFIFEIEG L F97, L0 T R R AR g
HII T AL RAT A VAT T NG TE DG 2 IEY THY F3, ) LB REIK T LD BE
ZRLTEY, £V HSVL 13525 L TRBY, Z<OM3EE 1. L EDOIFEORE RN AD
BT DT AN ADEEN RIS FFL TWDERLTOET,

(HAHEHMD 16 EDE LA TEIoAIVRANRE IR L, D%~V ADGERE 20 i
MHERSTEERICEDLEDL L, ZARMENRATNDEDTLLINERS SHWNTT,
R OIE, SARRTHRMAICELE L ZENRRGFE RO TT, — BRI
HSV-1 &Y% & SN TR D70 HSV-1 135 A 8T . TV 2~ DAl i 2 25
P, RS Tth. IROBIT= 72 Dt 72 HIIRIZ > 7 A %38 U TR B R~
EREL L TWEET, KM PR LT XTI 7R LHEFE L TWH DI TT G,
Jibd D AR AR AR IS & TR LT D DIXMS T2V RO Z & 7D T, )

OB DT E R B HEE IOV GRB L E T,

GWAS i, #FET. Genome-wide association study SV W, HAGETY ) AU A KFH BT
EWVWNVET, 200 GWAS ICEDRHTAS, kR4 72 FRICBE T 58 5 -2 Rl 352 L% Al EE
WZLELTZ, GWAS (X, 7/ AR Z I S —F 5857, 50 FELL EDO—HiHL R 5EET
single nucleotide polymorphism(SNP)EUW O #EL T SNP LEE | A=y LIEENHIEIE T
BZRTEL, EIZ SNP OB (RSB a8 R ) & REBSSEEE L O B A Hig Y
ICFRARDZENTEDD T,

FFURY 2=y IR L, 0 bHEE FRo TR IEESIIR(ES M) (2 N &2/ Sk s 1%
AL, B T E2RBSETvYRTY, fka RBEFRE DL HREZ RT-L CWD %6
MITT DD NSO T IETT, NVvAY 2oy 2R Tl AAIITHAAENTZ
BIRFNOAECDI AL E R E OWEZBIEE, WETHZE TR FOMREL T TEET,

NV AT avit, FEET transfection EEX | HEZE O (N O)HIRN~E AT 5
LT, KRR LIS IO, URERR (RNA)ET A% UARERR (DNA)D2-OMRHNE T,
ANEIDBIE T E2MERR L TODEERERIL DNA T3 43, DNA (%, HHLHE Vi bXrv 4
FRPHRARY AT VAES TS E ) 7 CF,

TET AT 4— &, fHHICE ZIZPUREIURDORE S I ORI D Z &3, HURBURBG T,
PUR Lo M7 HUR) LR LT =T HUR) DT, W R A RIS TOET,
—Afi (— @) O h—F LAl () DT =T LDFEE NI T 7 4 =T ¢ —(Affinity) EFEOY,
HAGE CHUAMELER L ET, F9°, uifiE 2 (2 &) L LD RT—T"%2FF->TEY, Fuiaike
LT T 74=T 4= 0BT RENT T, 20 —T7 2R OHiR e G L TnES,
DI PR ETUREDFES N OIRFIETE T 47 +—(Avidity) L SV, HARGECTREA IERRLE
75

HSV1 OEGAREIZ OV THBILELLY, AD OEFE N, HSV1 O A m(&E)13 21T
UL, Fro v _R2FNZ B H33UE, ~ IV SRAOFIEHAL DOV AT N iH VD ZETT,

However, two recent articles (Olsson et al., 2016; Pisa et al., 2017) maintained that
HSV1 is present in only a small proportion of brains of elderly people and AD patients.
In the former study, the reason was probably usage of old fixed material, long duration
of storage—known to be detrimental to PCR. However, in neither study did the
authors specify the sensitivity of their PCR, so the level in some of their brain samples
might well have been below their detection limit. The main topic of the other study
was a search for fungi in brain; the authors stated that they detected HSV1 DNA in
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only 1 out of 10 brain samples (Pisa et al., 2017). However, as in the Olsson et al.
(2016) study, the authors did not state the sensitivity of detection, and no recovery
experiments were described, i.e., addition of HSV1 DNA to samples that were
apparently virus DNA-negative to find if any contaminant was interfering with
detection of the viral DNA. The second study sought also specific HSV1 proteins by
immunohistochemistry (IHC), using fixed brain slices, and HSV1-infected HeLa cell
cultures as “controls.” However, the level of virus and viral proteins in human brain
would have been vastly less than in the infected cell cultures—so unsurprisingly, their
IHC results were negative.

LU, FliD 2 SO 3Tk, HSVL [T knE s AD BEOMO I —EIZLoMFEL TL
RNEENNTWEL, — D HDOIFZETIX, ZOEHIZEZOL, MAD DNA #0370
® PCR ZATHBFICIE D B~ 72DTT, (PCR EWVVODILHFET polymerase chain reaction
EVN, AARGECRY AT — BSOS ER U ET, VR IR Z [ E 3 AR 3 X 7= B E F M O ff
Me. BIEORMBOFEENREECH-T-DTT, 7275L. 20D RDOEHLLTH, EH 1T
PCR DIKEATEEL TRV D 7 /LD R D—EDL~LiE PCR Y DNA
PR T ARAZ TRV T ECTOZRIREMERHVET, 20O DOMIEO F72 FMIE, IMNICEHE
MNIEETANEIINDORRZBE T LT, FDODWTIZ HSV1 @ DNA 23 H Al GED % JL7-7217 T4,
FZHIT ML 10 E 0SB oI 1 AT OV 7 ¢ HSVL O DNA A H T&7-72
LR RELZ, UL, 2016 4RI T4V o BORFEERIC IO, 20D RO EES
IR HEE 2R~ CRBL T, [FUERE LS T EE A TLE, (EILEERRIL, B4 . dshnE
I EREBR IR E 3, BSINEUGRERIE . OB EMESE R T DD —2>T1, HHRE
(AN K72 E) L2 U BERIIE FE O B B 2 IRINLTZb DI O W T &2 TV E T, bz
WG e L W DN EBROUIEL — T HUEE O HHEILIEM ThoH LIl 57-
DOFEBRTT, )DFEY, ZZTIiX, VA/LA DNA O ET D15 G E D o D EHD i~
LHIZDIZHHBNZT AL A DNA Pk (HSV-1 IR L TV 0) Tho =z 7 (i) 12
HSV1 @ DNA ZiBMLEL7Z, 2 % B OB TIE, EEMATA Ao &= ho—L &
LC» HSV1 EY HeLa Mlabs# a4 L7, ikt THC) IZL 2K ED HSV1 #
PNIEHELUEL, LI L, ARBIDOIRDO T AN ABI NI AIVAZ L RTEDOL )T YR LT~
MR E R LIZRIZHD LG XD 7o TT, 07 ¥IROZERNG,
IHC(mmune-histo-chemistry) D& Rl XpEMETL 7, (RGL7- M2 B2 L CHEO9 L, 245K,
JEDORND HSV1 O&EIVHIEZ 2D1XH 7-0E1CTT 5, )

HeLa flifa(e—F&NED) 1L, ENHRDEH OB, in vitroGRERE O ) CoMifn % H
WD RRBRCAFZE TR A< BUES O DAL TS, I 4472 iiark T, 1951 2= %
it TR o7z 30 FREB AN ZeEDIES MO BES AL, BRALSIVELTZ, ZOMMaDOAFRIE, ~
VT BTy I ZINBRLNTHII T 7eD T ~ VT Z DA/ IZH AT HeLa Ml fn
BENFELT, BLeDIXA~T )Tl TIe—T | L3t A E T,

SRR L F(THC)IX, #35C. immuno-histo-chemistry VW FE9, THC (. Hiikz v
T MREAR R OTURE R 2k F0— FIETT, B, REaEEE HWDD T, %%
Yt (Immuno-staining) EH W\ ET, 28 Yz NSO TLIID 2 AR, B2 720 Hsb
IR (9035 O % AT AT D72 O IR ARIEAATHO O T T Gt | Lo THUR YL, | &)
M EHUARYE | BT ET, FUROFFRMEZFIH U ClEE “Yed” bl FLUROFIEB LW
JATEZBRISEE T CRIZZ CTXHD T, RIEBR T ORBMRSC, KD ~— D —2 I8 | %
D2 ET B O Z NI b E T, FIoBRIKBILT2Z L RV 512 Rk B
BLEZ . EOWEERFES S EITRT PR CREGA T D BN = AZ Ty T 47
T9, Peta 572010, FURICARE AR EEESEDLHFEOMIZ, oA FOEREE H
WL ET,
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PCR 1%, EIZEXELZAY, 55T polymerase chain reaction OEHFFETHY, H AFE TR
U AT —PHEPA L ENNET, BRIRIZHD D720 DNA ZH03 720 D AT, HilEE 2D
FERABL G TIRIAT—B e F o T 7al | LRI NDZEN SN TS, ERD 7
I (30 fEHEEERD) D XH72IE IR KA DNA 43 F-OHH b, B OLATZRED DNA K
BB S ETH IR 721 RN AIC 0T (IR S D) 8N TE £, Lvb iR THRE7R
DNA L& EFNTWRWRIREE-TH, B DNA ZH03 2N TEET, HWgICE T 5
REN 2 RS CF, 7 ANEM T, B0 EAEEL TETWET,

Another aspect linking HSV1 to AD, and relating also to the degradation of AB, is
lysosomal impairment, which many studies have shown contributes to
neurodegeneration, neurons being particularly susceptible to lysosomal damage. Very
recently, Kristen et al. (2018) found that in cell cultures, HSV1 infection and also
oxidative stress (OS) increased lysosomal load and impaired lysosomal function, the
impairment including a reduced activity of lysosomal hydrolases and cathepsins, and
in the case of OS, effects on the maturation of the cathepsins. Such changes could
account for the accumulation of lysosomes and decreased functionality of lysosomal
proteins, which are known to occur early in the development of AD. The authors
pointed out that several polymorphisms associated with AD, such as APOE, ABCA7,
CD2AP and Phosphatidylinositol Binding Clathrin Assembly Protein (PICALM) are
associated also with the HSV1 life cycle, and that some of these lead to abnormalities
in autophagy. All these data support the involvement of lysosomal damage in the
development of AD, resulting in inefficient removal of toxic substances from cells, and
they support the role of HSV1 in AD. The fact that the concentration of lysosomal
proteins is known to be higher in AD patients’ brains and CSF might reflect attempts
by cells to rectify the impairment of the lysosomal system.

HSV1 % AD(T7 VYA~ —J@) EBHE L TN DL, 3D AB(T AR B)D /it B4
569 1 SOMImEIE, RO Y — AFEETHVET, 2OV Y —LDOEEDT-HIZ, I4
PR ZEPE(HSVL 23 G L7 I B I O ZE MEE 20 MR 3 S8R 52 L THNAELDHIE
S OMIRPRLTOET, L0bit, =a—a G T2 ) — B EE 203
DT, T 2018 FZ, ZVAT UL RE# C, HSVL Y (b AR X (08S)
(Oxidative stress)/N) VY — A KERAMEIDE T, ZOFER. V) — IEREA K F &4,
U — IINK i IEZ DIEHIR TR0, BT 72 (cathepsin) DIE MR T & & ok 4 R H L
FL7z, EB1T, L AR A (0S) (Oxidative stress)2NEU585A0E, 773 (cathepsin) D
RN DA ER R BEL R ALE L, TDIH B L(EENL, VY —2OEFREE) VY —
LA R OEEIR T CEEd, 20X B ELRET, AD OREOHNEZDHZ
Mo TWET, FEHDHIT. APOE, ABCAT, CD2AP, RAT 7 F VA ) h—AEE DT
A 77378 (PICALM) (clathrin assembly lymphoid myeloid leukemia gene
TYESH7- Phosphatidylinositol binding clathrin assembly protein OZE T, )722E | AD
(B DUV ONDF T EELBAR T DEZAN HSV1 FA TP A7MAZHBHHEL THH T,
BLOINOLO B3 A— 7 70— DR E (DO — A BN/ BNH LR EL
2o ZNHDTRTOT —H(F, AD ORIEICKITH) VY —LBEDO BG4 ZEL ., filsH0
HEYE (VAR AV ADEG L R U= ISR 0% CThY . DAMP £b 5, =
DFIZTIAAR B RETZL RIPASTWEDTT, VDI EREEZLT-50, AD 1%
HSV1 B —EH - TWAIEERLTWET, VY —LX L NTEOREN AD BE DML
CSF(IM#EF IR LR L. 551X cerebro-spinal fluid T, M5 T CSF LW\ Ed, ) TIEWD
EVFIHINTND LWV T, VY — LR DEEL R ET DO OMABIC L5042 Kk LT
WAD T, (COBREEZFI T TRE, VY —ADEENBEDLDONENIZE NI HE
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TEET, ok, VY —2 (Lysosome) 1%, AIE HOLFELL 72V E Z1EL T 5281280, #
N D BEFEM IR 27 LE LU TERL TOET, L2 ADMARRHIIEI S~V SRAT A L ZHMZ AL
IV H BN BEGE T D 72D IS I AR R N IR IX BXR L B e U R KGR, TR
Ke®), IBEEEVHLET, 2N AL =/an) Y — AR I TS T2 b0
Oy E MK SR T oy R 3 D720 I ERIR D/ IMEICEIAL Y E L ET, LZARAIALRT AL
ADBMAEES B2y Dot — (EVA) VRV T DRI S DIC AR M EIR R Ip X R I8, ¥
B2, A, IEEEZEVHELCLEVET, ZRODRLER Sy F DR TELIET 55114
JaRN DU — ADBAHPRKRELZRVTETLENET, Lvb Uy —ATERKR O/ NE N 23 RS
PECLINEMEZ RS20 50 FELL EDOMEFRZ & A TOET R, TOIIREEELEN/272D . f#)
IIRLIRBE T DD MK Rl T 25 AU TZBRIR D /NS 2 bERF CE 2R Y ) — LD FEEN
IV — LA HDORRELRI > TLEID TT, DEVZNH LSRRG AR ZE D
— TR I 1T TE R HIIE R R E | T DR D — O AB THWZIH LRI DTHYET, )

U — AL, J55E T lysosome EEX T4
D)= BEI IS DE TA S — I
HRELET, BEZEWDEF O/
BO—2TT, RIMLEREZERITZEAE D)
WA RSN RRERS A I N B T,
EROA) NIV Y — AT, HARETK
i /MREFREIVE T, FEIRIL, “Tysis(4)
i) +“some(~R)" Tk LET, LR
RN I rorF Wit Sexr G DPARE
{bDGTHOET, MK REEE LD
HENBBYERORRE: (1) B0vE (0) . @ @ik 2 TURTAR—IARA =T Y280
(SL'J /'ﬁ‘/;L\\ (4) /\B3. (\5) *EEE/J\H{I’EP& (6) Zl:)l/“)ﬁi\ (7) # <. fﬁﬂ]ﬂ@ﬂ%ﬂq@cﬁ&@ﬁiﬂf:ﬁzﬁx%ﬁj\%gi
e e gy~ OV DR = ok Sy S VE T, RS- i
DHIHA AL O, M EIZRIN S E

T RHAPNT XY A =2 R ZE o THIRAMI BEIES DD, 7R/ IMA (residual body) &L
THIRENICE EET, TAYNA~— DO ARSI IR AB oH X 772D TT,
HHIR A B W TR, VY — 20 B2 E LTl O T Ed, SR i3k ia sy v
— MY T AMENGE ThOET,

> — A (Lysosome) 1%, AIAE F O ELL W EZ LT HZEICEY, Mlao FEIEY AL
AT LEUTERHL CWET, MIIRENORNM B2 X _7E, g, R, lREREIT
AR Py 2 Toke & 7o FEFED AR 7 1% 53 T D INK 3 il S8 2 5 AUTE ERIR D /NI C, 2
DITERMESE T CiEMEA R 3 50 FLL EDEEEAZ & A TWVET,

BR{L AR R L HEE T, Oxidative stress THY, T OS LWV ET, BR{L AR AE1X, THRL
FOSZ DG E R ZSNDEMRIZES THERIEH 102 LT IGMERBR LIRS 27 A (i (b
WE) | B LR D NT AL L TERSNTOET, WX DL BBENRTTAEEON
RV NI TIEIERR R 2 E A L E T, ZOTRMERRRE 2 BT 29 E RN L E THY |
P LEER THO T, L2ADBBIZRIEEEER N AE FNDHEERIZES TUIAN AR ZE) 12
ROET, TNEFBIEAR RV DT, AEHMEOE T O LR TIREAELSND L HEE
B0V —F T IVISPEES I, X2 7B IREZ LT DNA MBfEESNHILT, SFEXF
M AN R E NEELZZITET, BIEAR 2D AE~O BT RELCHALTWAIEIT T,
ADHD, 23 A, 77— LBIREELIE , /X—F Y i, T7+T0, AR, DIEZE, T
A BRRARIMERSE , Wa95 X EGERE, /R FaE, %0 asE, BEAE, 5o, 18057
SEERE, BROT A~V — SRR & ORI RS DL AR REB 5L CWET, 77+
FIRET, F RS MR R B OEITVEIA 70— XA T AP A B BDO TANA . I
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— XA I THEDOMIREREIR T, BL O Va—7 U ORI NE AR (F7 4T /MR) D3R5
T, BN E AL (T 747 /IMR)IFAV AR O R IR 2 A SRR AR I B AREL
THIZSNDDTY, TAVA—EERRT, BPFED 3 SDORHEIT 1) #EAHA AW DE
BIBEEE, 2) W RIAY - RAERY 72 TEh, BRI, 158, 8) a3a=b—a OENREED 1) & 2) DFF
WEAL 3 DHOII 2= —ar® HNSTZEENRNESNTWDEETT, SEDRKED
FENDRRNENHEZAN HBTELIEI DT, MR ZEIENDOHD NTIZEAEVEE A,

X, ERROEEOF T, AR RHES DI TODIHEAD TR TE, SRR A VA
L7= R DS~ LR AN L TIPS B DAV RELZ | FEPE L 7= D pk 55 2 ALER 5 B IRF I 2 A U5 9
RO TY, B DREIT/2 DO G LT E DOBAR T~V RAT A )V AT AT
— A=Al BT, BB TR IRE RARSETCLET L TT,

FIXEERRF XA ETHLET TEHVEE A, EHEIRRIT A~V RATA LA E DR FRIRE
LB, B0 mE REL TOBRELEFL I TV D7D A iR iE ThbHHDTH, 720
HIZ, AR AEE ST LRSI, F7—T Mllaic PD-1 &V IO/ —E2 R BISH 720D T
T, EVHLZ AL PD-1 I3KIEICELENRNAILASRZEDEFISHKIEL TDOL RV ThoT-
DT, LIARHDBAFDOF TP —RiL, PD-1 1Tk 55K THHD T, PD-1 L4 TP —R
EVOHURDFEG T DL, AL DN D725 HHDHHIIEIZ AVIA L TNDAILALA
TANVAEDERNDRIEED , ABFEREVIEWER EFTHHTLEIDOTT, A7V —RIZoWTE
ZHBEFEA TSN,

AR DOFBL AL RZHOWNWTE SRRV AL TN A #bDOEITO T e 2% TR+ 5 I
THERKZBZRETHAVRHVET, BILAIARN ADREZEFAIVAENNET, IMF/LR
VAL R R TIZ BT DELAIARL AD RKRESENWET, BRI AL, HOWE ) E
EHHNIREICHNONEZSGAITITAETHLIOI, KEBEHD VI EICHO SIS
WCAWMERZLOTHR 2 R T SHETT, SHICIMNRAITVAET b2 RITIZE 578
NIVATHDLD TINAHLDTT, ZOIMNIAIVAFINa L RUT OFRAIT ANE(IZE -
TWHDTT,

A RIXZZET, 2019/8/28

AT T X, JEEE T cathepsin EEEE T, HIIRANOE G S LI/ERICEE o) 29 5
FT, BHEORI T FREOFEOXTFREEGEMK DR, (e THT T AT R
077 —BD—>TY, AT T AL 2 OFTENLL EORIV ST FREAULE A5 iRl
DO—FETT, T DT FREITHH T DRI T. A7 7 ALB.C @ 3 B0
T 7Ty CBEOFHEDNIISZOLTCWET, BT 7Ty ClE, @O B, P, B
figize oI R EivET,

AV AX, FEET clathrin EEXE T, 77 RV TSN~ ) 72D
O IR R A M= A IDHBE NI BA FNABRICTE S IV E T,
TURY = LEVEDIFIC, R — ADIMUNETEAED Bk LI D2 2%
BT, VTRV IR S (GRS )& Z B . B X 55E T,
triskelion &\, NIRFUA U ERELET, =R —ATEKEHT, &
Z BDITAV PEELUTHETZ1ED, o —R— VDX EL0ET,
FEICEHEORMZRHINTEBEET, 22 o2W0WWWTLEY, M2 iz Vit 4505
5 S (R O B AHEHE CERE I IRV E S LI INE RS B2 0 8) &
fEE L, BIRAHHEORLE LM E 2 HEIL TOET, EBIT, pb3 F#rX7
B LHEA L, pb3 OHRGIEMEIVEEAHIEIL 97,

pb3 HL XX, pb3 B FICLoTEBNET, P53 BB X, —
—OOFMIEANT DNA EE-CMIBEEFHIE Ik, TRN— A7 & Ol i
FEYA 2 O A SIS DREREZ R D L MRS AL L8 & T R h—
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A ST E T, P53 BIaFINERE R 4L TAR0ET, 76> T, pb3 BT,
HoANFE R D —D>TT,

ABCA7 ABCA [FFETHY, 7555 T ATP-binding cassette sub-family A member 7 TH
0. HEHTABCAT LSV ET, 20D ABCAT LV )X 371k, ABCAT &5 - lZa—RSuTn
$£7, ABCAT EWV)H X OBERBITHEIE AR T, (& L DIk 350D TLLI) 2 M
ADDRE# 1255 TR HLANLET, 20 ABC EWIMGERITNT VAR —2 — LG IR T ., B~
PRI CAFAEL TQUOVET, 0ol BRSO iSO g i 70 & DO R O Z<HD E
T ZOXRIIIRIE R OO IRE OEFEEHERF T 2@EnH0ET, AD 2RIETDHA
1% ABCA7 D5 T DORIFEEREAF > TD AT AD 122009 W AT REMEDS, ABCAT 73
EFRNTHART, 2B HWEIRINTNET, L7eD3> T, ABCAT OZEFKRS L 7137 v
INA—IFIZEWEDOIRHHENHIZETT, W25, I/n7 VT IZHDHIER
ABCA7(ATP-binding cassette sub-family A member 7)&, AD LDV RHLHENHIZETT,
EDITmEEED DL, MICHI7a s U TR B IR E DR ROMIRIZE > T, T X 7=~ L
RATANAEFEZHELET D, ABCAT BNEF 72 NI LIV O T, T FT AR 2
KT N DI AD 127200 T WEEZHNET, )

CD2AP X, #5ET CD2-associated protein W\ FEF, CD2AP Bis FIZ2—REITWAHH
LRI TCT, SRR T I B AR EVED T /T 4 T D ) a2 —RLCWET,)

RAT7FONA I = NFEE TR T /T VH 378 (PICALM) (1%, 9555 C clathrin
assembly lymphoid myeloid leukemia protein £V W E9, clathrin assembly lymphoid
myeloid leukemia gene TIELIZH /37T, ZOBIE DTV — /L NLIEAR 1)1k % B
STIPHLFRIETH AD ODUAZEBIDORHNFET, 7T7AVAZOW T RIcEEEL,
RAT 7 FNA I b= (%, H5E T Phosphatidy-linositol
WRIFFINA/V b=l | pdex g C Ptdlns LEXFT, F7213 P EBLET, 2%
U REIC RSOV NEE D — 2, RAT 7 F VA b
— /b (PD XM E BNy 7 CHOET, mFH LY DX
HIKITHIE T DLV EW T, BEAZ AW O MR D 10 B A
ICIFEL CWET, RAT 7 F VLA 23 h— L (PD & A E k&
WZH DT RCOIREZA /TR (nositides) F/oiTARARA/
vF K (phospho-inositides) EFFONET, IRAT 7TV bA
h—= UZ 7 Ve — U(Z VY ERRBED 72 D) U RE D —
DTHY, TIVT—)VE 3 INA ) b= L EVD) T LT — )| T78o
TWET, K EShDE 1 107 V'a—L 2 5310
REWIEE. 1 53 DA/ h—v e 150100 8 53 FETDY
NAERLET, 2 TOVIRE O T Tl ERMEE RS @O0 T,
VARAEA ) N—VERD 3,4,56 ALOKEEIEN 7T SDDOHRIp-7-
FABDOETIVEILINDZENTE ZLOFEIEDOFF—F
DIBZ720957280  RAT 7 F VA /v b=/ (PtdIns) L
T F RIS TWET, E0ODIX, &7 T IUAREN AT
[EIRRA Y ot oY bl s W~ = R SV 41 = ) D P L Y | RV W PAT AN oV
NHTT, 2 Lk 6 MLOKEEEEIT, LRBEE D= DIZY (b
SRV OTE, U fgbsivie 7 FORTORMEERDEDNG R 270> TOET D WD
IIHRARTZ 7 FUNA I b= 3,4,5- Z U BEIZT RO TWERA, RATZ7F VA ) h—
ORI F O HDL 2L A7 — Uid FRSEAERNHET,
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A= 77 V— UV I—ANZEVMIRENDHZ X7 E0MEN/ NS 20T 5 v A
T LT, MANDOZ X7 ERMBANINRE (AT T) X, AFEERST20, D
WIEIHETH LRI U, F— b7 7 Y— (autophagy) (2K > THfESiL,. ZDORS
(SR THAA S E T, MIENTORE Y R EOERMEH\NZY | @y
INTEINB RSN EER0, REBRBENEACLIZEXITB D0MES T2 L R B 28 L TH LW
VRDEEAESTN I E NITIR A LTIRE A A BERR 35 2 L CAMROE H PEHERRZ B 5
LTCWET, ZOIE, AR AEDOBFETOT 0l MIRIESS, N F U RARRE DR B D%
AR DR AALINHENCH B - TOVET, auto 13XV YEED [ H 4y A & | 23 HE0HEE
phagy X[ EREZEJEVIOEIRT, A — 77V —IZTH & & B ARGETIERE N E I, KRR
D, A — b7 7V — OB E R L= D45 T, 2016 £ ) — L AEBLE KR E A B L2
Ll BREATTEHTT R,

Two other very recent publications which are consistent with the viral concept of AD
have elicited much interest and publicity, resulting in some previously sceptical
opponents of the viral concept conceding some possibility of its validity. The first, by
Readhead et al. (2018), analyzed the transcriptomes of brain samples from AD
patients and controls, using four independent cohorts from different geographical
regions of the USA. They found that herpesviruses 6A and 7, and also HSV1, were
present in elderly and AD brains, the levels of HHV6 and HHV7 being significantly
higher in the AD samples than in the controls, in three of the four cohorts. Their
results substantiate and augment earlier studies detecting HHV6 (Lin et al., 2002)
and HSV1 (Jamieson et al., 1991) in elderly brains (which revealed a similar frequency
of HSV1 in brain of AD patients and controls but a much higher HHV6 frequency in
patients (see also review, Hogestyn et al., 2018). Readhead et al. (2018) found also an
association of virus levels with clinical dementia rating, neurofibrillary tangle density
and amyloid plaque density. Plaque size too was affected by virus presence, as they
showed by suppressing the gene for miR-155, a neuroprotective micro RNA: miR-155
knockout mice were crossed with APP/PS1 mice and it was found that the progeny had
more and larger plaques than the APP/PS1 controls. Importantly, their analysis of
protein and mRNA levels suggested that infection with these viruses causes changes
in several transcriptional regulators (including several regulators of APP processing
and AD risk-associated genes such as gamma-secretase subunit presenilin-1 (PSEN1),
BACE]1, Clusterin (CLU), PICALM. These data too are consistent with earlier studies
using GWAS on associations between microbes, particularly herpesviruses, and AD, as
described by Licastro et al. (2011) and Carter (2013). Lin et al. (2002) raised the
possibility that HHV6 infection might be merely an opportunistic infection, but
suggested that it was more likely that HHV6 acts in concert with HSV1, as studies by
others had shown that HHV6 augments the damage caused by other viruses in animal
tissue and in cell cultures. Also, the data of Readhead et al. (2018) argue against
HHV6 and HHV7 being merely opportunistic infections, in that they reveal association
between virus levels and levels of various characteristic AD features, as mentioned
above.

AD BDANRATA N ALY RNHDE NI EZ T E—FT D 2 ODMDOOWEEITH
X OHRR, < ORLEHROEME LD LE Lz, TORE., Daid~v
NRATA VAN ADIZEHD > TWBEEZ FITKF L TEZALH AD IT~LRA T A LR
DD TNDH ERBDL LI E LT, FO&MIL., Readhead 2 L% 2018 42
1T KkE DR D HIENS D 4 SOML Lizar—FaEHA LT, AD BEE&EE a2 b
o —/L(AD BE TIZRWIEEFE R N DY TLD T 27 ) F h—LESHr L= 3k
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— MFETT, 51T, ~AL2 T A L2 6A(HHV6A)F L O 7(HHV7), & 512 HSV1
NEmEBLIOAD OBEOMIZFAEL, 4 DOak— D H5H 35T, HHV6 B LW
HHV7 (233 28R MM L~ vz hr—b (AD BE TRWLRHRED) oY 71 Xib b
AD VU N THEICEWZ LZADTHLEZDOTY, R0 EIL. @Sl OIS
HHV6 35 L O'HSV1 # B SN D LR Sz~ XA & AD & DR Y & x93 if5E
ZHIELWI EZFEIEL, MEEL TS NFE L, AD & L = Fr—/L(AD B4 & ik
T 540 AD BE TRV A)OMT HSVL RRONLHEEIZFR U THY 928, AD BF
\Z HHV6 R A OB HEEIT S » L mho7-D T3, Readhead H1%, ZH5HD 1)~/
AT A VAL L EERIY 7 AD OFBHIEFEMNS> )RR FHRRHEL LR (X o & Lo
JEE) BXOO)TIvA RTT—IEE (TInA NEEEE) O4-DFE#EIH D
ZEBRADTHT I ENTEELE, 734 R T7—7 (T3 FBE) OKREIHFE
T s NRATA N ARBIIEREL D2 bR LE LT,

Z DX 97 HEES Readhead ST~ A T A N ARHREEHET AEROH D~ A 7
2 RNA TH 5 miR-155 O&Efs 2325 2 & TROFIEEHFE > THLMNZI LE LT,
ZTDOJEEIImIR-155 /v 7 T U b~ AN APP/PS1 v~ U R LR END &, TDOF
FRIZIX APP/ PS1 3t~ 7 A(APP/PS1 ZFi> T W~ X)) K0 $ %< D7 T — 7 (B)
NoHDHZLERLEEOTY, EERZ LT, X 7EBI O mRNA L~L D53 HTIZ X
DbMhol=Z L1d. THEHDAILALRAT A L ZARIITIEGT 5 & W DD EEE. % i)
THRFICHELZG SR ITENS ZETT, ZbOEENE Z DB HIEAN 121X
WOL 72 DONRHY 9, APP WLEHOBIE & AD (2725 U A7 [ZEE L7285 1D
WL ONOIEEFREIN 72 ETh o 7, flzHTL, yEZ L —FOoY T 2=y I
T 5 presenilin-1 (PSEN1), BACE1, 7 7 %27V (CLU)., PICALM 72 ¥ TH v £
T, TNHDTF—FE, U BAMablllo TS L 91T, BAEY. Flo~ LR
A LA E AD OB OBEMICE TS GWAS 2 L2 LARTOZE & —& L TWEd,
U > 513 2002 12 HHV6 [EYL I3 H 2 5 BRI RS CH D alietE 22 U E L72od, [AIIE
(AL DBFZED R LT & 912 HHV6 2B -OHEIEE BN OD & A L A2 & - THI
T INLHEEE HSVL il L T 2l s & bR LE L, £
2018 4£|Z Readhead & D7 —# X HHV6 & HHV7 3. A& ETIZARWZ 2R L
FLz, EWVHDIE, TANLADED K/ ERNTHR T AD (1272 > 72 AW 72 AD
(R 2B L~ UL E DR Z B S0 L TV A D T, TORE., bhoT-Z i,
TAIVANLITFTIIZZEWVEE AD 1T DRV E W) Z & T,

NIV AZY T h—2 REEORI FIZB W TR IZFET 22 TD mRNA ORIKRE T
7, mRNA BEERAELRLELLY, &/ ATRAIEL TR—EEN O T X TOHMIETFH
— TR, PRI T h—A(mRNA IR ENT, IR 25720 [Rl—DERIZH->TH, #i
=z, BTSN S O BTG L T mRNA 28 E A O E BITE L E T,

IAR—MFFFE 55T cohort study EVVWET, HTEFIZBITHFIED 1 DTHY, FrEDE
(TR 8 SAUTZ AR [ SR R SV UV WER [ A — TE HIRTB B L | BFIE RS L7 DRI D36 A 3R
B9 DI LT BRI SRR AED BHEA TS B R IE THV E T,

AIVRZATA VA BA AN DO~V_LAT AL X8 FIEDH W £33, 6 FHD~ILLR
7 A VAIX HHV-6A & HHV-6B @ 2 FfEH D £9°, 2 D& IREF HEIHIOM % 2k
L %7, HHV-6A X HHV-6B ([ZH TR RHEITIZ > =W LEH A, HHV-6B 1%,
AR ZAT AL ZADOHF T B R EYE O LR R AR & L CTEEZ cytomegalovirus
(CMV) EFRIUT B ~_RZ2 T AL AHFHIE L TWET, HHV-6B OFIEGRIE, FLAE
HOBWERIZIE CTh 5228 MIE (225892) OJRREERY £9, —F ., HHV-6A IRk AIC
BonsdZ 034 < HHV-6B X UMM EARE L 2 ERZ DO TY, Tz ik
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PERFRNEVNNET, bo E bR E 2 D2 F LT HHV-6 & LTHRYHFbind Z L
L0,

oy hm—/)L HEET control experiment UM, HAEE T B FEER (72U \LEHU 1T A) EFRL
FT, TRTOREZEIZEBN T, fEREMRAET D7D D Ll it G2 i E LT R car ta—
IVEBREGLIHINE T, FHDOEICE S TEENARE RO ZEND | TR 53 OREREHEL &5
HeL720) | FEROIELRVET 1 DOFRMOHEFL EHFIL—BSELIDICLTAL LR
IR T AEREEZ TR DT T2 EE Z HRT T, ZOHIEIZDNWT, BRI ~FEL LD,

B2 X FEDOREIRFABR CTHIVUL, 2R OZRNAIEE BT IR LA L2 53D 2 DD
FRBEE B X T D, AL 5200 DBRRIER (O FVIEE 5.2 Dol ff) L0 ET,
SHRBEBR DX R L0 HT N —T Fea ha— L7 )L —7F (FEHIEEL Do BRE) EREONET, 72, %
PR BRI 2 R (R AT 7 2 br—/L NC) LR I (R T 47 3> hr—/L PC) D
TRENHOET, WTHLEERNHOEN O DN TS REETT N, B (R T47 2k
72—/ b, NC)ITHE BRI EE LTSRN H O THY, SOOI TCIIAIERHULEVET, — 7,
BrtEst R (R 7 17 avha—iv PO IR RERHDHZER D> TODLXIREETHY £9°, 34
OFITE 2R, BRI R RER 2270 7 LTz (RRBR 3t G0 FANZ WIS azh &, RO %) 5
WIEFESI) HAINH T EVE T, /2. PCR (polymerase chain reaction &\ W, H AGE
TRIAT—PHRIGERLET, ) RCHEHBRE IR T4 7 3 ba—/L (NC) RR T 47 1
ra—/L (PC) iAW BILET, Ziuid, PCR THEIEL7- DNA <0, B S AEwns, s
® DNA R0, ZEH¥ FREICE N TODMAEMIC I a3 233 —ar (GR) IC8bRnlex
RET 5720 TT,

KRR ZATORFIL, M RO ELHEFHEIFIICE L T, AR ZENH ST ED7) % ]k
TEDLEVIRBBVET, o, TOZEDRKEIZL ST, WRNBEIUZEHST=DOMNENI D
WCHENDZEH TEET, B2 1T, EHDONEDO A I HOWTORRIRREBR DS E | B3R (7
TV —RNF) PR T DLV BBV ET, B (T T —AR2hR) L, *RFERZLT
DRVEE RGN DN R AT AL ko T  ARDORN R EOZ b ETLEIZ
EVRBHHIETT, X HRER CIIBIEEL XN HWREBBIETHLZLIFTHZALNRND T,
ZDNAT AT T2 —=RNR) VR LN TETET, )

miR-155 F7" miR OFEWGHAL £ 9723, miR (% microRNA OWEFE T~ A2 RNA LI
O, AARGETIEMUN RNA SRULET, RNA 1IBOZE TR, T, miR (miRNA) &
RNA LIZEEIDTLIIN?

RNA [ ribonucleic acid OIS T, AARFE TUREERLFFOEY, RNA URERR) 1X, VR X7
LA FRINRARY TAT VS S TEN ST T, RNA OXI7L4FRIiFUR— A (LR BE)
EVUEE, YO SFHIEN OB SN E T, AN BIELEL T T = (A) . 77 =(G)
T (C) . 7L (U) B3V ET, FIZ RNA OXILAFRETH#H L TREET, RUAT—
P2k DNA 2L Tz 5.& N £, RNA O 51T DNA O EEISHISL TOET,

FHILIT DNA OZERELTWET D, I3 /ETFIUNTHHS L TOET, RNA AR
WTHURIE A REITHOGINTIVR Y — AT, XXV A REITOBRICLE IR ZDOUAR Y — A
DIEPEFLEBALZAE R L TWDHD 7 RNA T, RN TO RNA OZFE-CRECHEREIZ LD,
54 RNA Ayt Y% —RNA, mRNA) | iE#; RNA(F7277—RNA, tRNA) , VARV — A
RNA (rRNA), /> z2—7 17 RNA (ncRNA), VAR A2, —FEH{ RNA (dsRNA) 7pLlxFEX

FICHHEENET, ZONEOF D ) a—F 47 RNA

B 1  @eRNAOHF D54 miR (miRNA) 72D T,
o ZNTIE, />a—7 427 RNA (ncRNA)D 1D
——p_0 Base |  miR (miRNA) i —{k, i #HRDOTLEIN? LOKIC
T o] miRNA (miR) D7D XI L A F R Ofb Ak sz Rm L
O L7z, 20 miRNA (miR) # R HALO X7 L A F K3
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EHHEWRICHEEL TWD T, FOX D Base I EIEELZ RL TWET,
miRNA (microRNA) 1%, 7 /2 E(DNA b)) ICa—REh, £ BSR4 ild Fe 2 5 Rk Ay
121X 20 725 25 HEIEED R XD microRNA (57 RNA) &720F 9, micro 1IUNEVIERTH
0. BEFA mi T, TNERSREVERZERL MOV E T, mRNA X, /55 RNA EWIOREBRTLZAS,
ZHUCHL T miRNA (%, BEEEMAE RS\ ) DT, mRNA (&5 DI 52554 D T
L7208, F AV TIIREREPE LR L 12 ] CL 1O 2 O FED . DNA 27/ BRICERL LA 7%
G A2 RNA TidZeun o T ncRNA (non-coding RNA, /> a2—F 427 RNA, FEa—FK
RNA) O EICEENDH RNA THOET DA BRBEREE R > T0DHDTY, Jva—T 47
RNA D ATIELVIERT, 2—T (27 IIRE 5L Q0D EWIER T, #E-T, 7 /%
B 5L Ty RNA EWHEBRT, /oa—T 427 RNA L0)D T, ZO#HOEI(XI/L A
FROEZ)OHY miRNA 13, (FDOBIE T OFRBEEE 2 7o CHRETT 5LV ) EE e
HoTNDEDTY, W~ T, BEENE RNA S AT HNHD T,

ZD miRNA OFRBEX Fii-lcirbnELZ, 2001 FELIE, SESFMEO4AY Y
DAL RXTRFRA R SHIZ B TlIvavvay iz C-mL AR E SLIZHAEETIX
YA ERMIHFEELTWAIERHLN IR 272D TT, Co L A AL, BFET
Caenorhabditis elegans tEE, AARGECTH T/ T7 T 4T 4 A TLH U AEGEA, BELT, C-
TLHAEEbNET, C- L H AT B O e/ NS TR R EREIE NS MR THD
FRET, FAERTHOER (X 1HH)) ITITWAEY T,

L7=23-C, BALMIZZ o7z miRNA OFFEN SRR H DD T4 IELIROLNT=DTT,
-l Aasnz miRNA OA4FRE, DL FO)~GUILZ23 > TROHND IR E LT,
miRNA 23, £ 1O BICEDAEY O miRNA RO EDET, 25 HIZ miRNA ORiED 4
AT HERLET, 3 D BHIZEWE RS LoD ST IEF IS CORERE Z 2RO ET, 4 D
HIZEDEHIZLT miRNA NERESNZ0OBBOHRAZERLET, &KiED 5 SHIC
miRNA O HEZEFRLET, ZDOLIIZ microRNA DA FROAFIT 7 DL— L i3sb i Ty
FI 5, EERZR miRNA OL4FRO O FERLELL), 10T D EMARIIZEHALEL X9,
(1) EOTEIEE EFRT D,
vayYav /AT miRNA O4 . dme OWSFREfE 5,
~ 28 miRNA O34 mmu OIEFRZAE 2,

ENME miRNA O34 hsa ODMERRZFEH 5,

Q) WiEDAAT B EFET D,

AIBRAR DTS A mir 28 H 5,

AR DEE . miR 2 35,

—ERBIANSIFIET D,

(3) ¥ FEALAN D B K B A EFRT D,

[ B SNTZNEIZE 21T 5,

HRILTZE AN DS . T DBAINLFEDOT VT 7y hefti) 5,

(4) ApGBRED i kE EFT D,

B DB AR RET DG BT TKRAT 5,

B DRI RZ k&I D84 B RO % 5p., 3Kl % 3p EL TR 5,
ERLZWGEELHD,

(5) miRNA 04 % EFKT D,

(D~@WTEZRLEN T E AT () TORITFD,

—f| LT, dme-let-7. mmu-mir-1-1 3L hsa-miR-15a-5p 72 & T,

@D 5'FK4E, 3K (IZHOWTHIALEL XY, DNA X RNA 25 FOUEY AT LSS,
TLRBED 3'F7713 B DR FEITHE A LT OH JELDORITTER S, BEHMR O E S TS
97, ZOREN FLEOREEOIFEECOLE S, IR DA R ONEF-J7 P55, BIFROJEFF
RGN BE T 5720 M2 VORI 1% WL D Itk Z R~ BRZEL T, 500
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3 HIE'ED 35 B HAEIEVIEWEET DD TT, BEEDHDO 2R L CODIIRED 5
DDRFBINITENENFEFNONTWET, RO E T SLIERFTIRFED 300 5'0>ji
m LIS RO — BB DOXILATFRHR B ERuGEIIENDOTH, $HO® P T, 5K
ITUVMAIAS BRI, 3" AR W2V MAIDY 3YRIEV VAN ET, KRR RS OH J623 )/&127/1/0)4}:??5@
BFLZHThRWEELEZXBIL, 5'-OH K, 5'-P KD IHZLONFET, )

mlRNA INEDINZERSNDDONFHALEL 19, AFD5 /5 DNA (213, miRNA Ot
BLAI MBS N E N TVET, — &I, ZORFIIE miRNA BRF-EFEERTW
F9, ZZTUOIEMAIE X, BRI LN T R« U o 7RI Hoat 2 TR L CnAZE T, Bk
fIIZI%, A (adenine, 77 =), T (tymine, 7). G (guanine, 7 7 =), C (cytosine, 'k
). U (uracil, 773 /V) O 5 RO RIRTUE FEHFEE DT — [ L TKFBRES 2L THE
X EER L TNDZETT A ET F03 UL 2 KOKEEEIZLOERLTWET, G EC
1T 8 ROKFFEAITLVH 2L TCOET, L7EA>T G & C DARFREAIT 1 AENBL DT,
G & C DWHKIOKFERHEEOBNRITA LT F23 A & U OHEIERIOKERFHEOBRVLE
LEMEREND T,

miRNA (2% 3 FEHVET, £9° 1 D HIT pri-miRNA THOYIHEREEME S i, J5E
T primary miRNA VW FE, Primary (#W18#]) @ pri ZH> T pri-miRNA ERELET, 2 o
Hix pre-miRNA SV, BiBRAEE G EEY) SV V2L precursor miRNA DR&EE T, precursor
EITETEEAE Y pre ZHL->T pre-miRNA &720F9, 3 - H2Y mature-miRNA E720 [k
BEREPEM LSO ET, ZORBIRE PEY) ThD mature-miRNA X, 1ZUO THEREZ R T
XHDOT, 1O THEEEME mIRNA EHFESITHHIG LYY miRNA L7250 T,

ZHTIEKIZ pri-miRNA (primary miRNA. fIHREEW) O LKA E DI ThTn
IR L EL LS, miRNA Bm 12 RNA RUAT—EB MIZL->T 1 A8 RNA IZiIZESNbH &,
R 72 RNA BN CHRMZRE 2 1E, WIERISH AL T 2 REHERD, 25U TRAEI7ekE
EIATE L —7BIOREE CRNA IREILZTER) E7e0Ed, ZofEEE -7 miRNA X
pri-miRNA (primary miRNA, IR EpEY) EFEFXIVET, pri-miRNA 135 i ~ 5% T
FEOEH RNA THY, 5K lCF vy 7 (5'-cap) &\ i15d 7-methyl-guanosine
5'triphosphate (7mGppp) NSV TEY, 3Kl ARY A 77—/ (3"-poly-A tail) 73F5-
SNET, RY A ${13%%> AMP(Adenosine mono-phosphate)>bIER SN THRY, RUTF
=/Ut (Polyadenylation) (&> T RNA %77 = EETEALE A DN THIZL TWLKDT
9, KU 75 =/t (Polyadenylation) /& RNA (24 A §4 (poly-A tail) Z N4 22 THYE
T, BERZAEWTIX, RIT T =/BIEFIER ATREZR B mRNA 2T 5720 IR AI R Th E
9, AMP (377 =V (77 =V &A . adenylic acid) 77 /2> —U & (Adenosine
monophosphate) b\ V4L, RNA FIZRONDXILATFRO—FTY, AMP [IEZERE LD
TF=r HRBEOUR—2Z 1 SOV FENBRERR SV TUVVET,

IZ pre-miRNA (precursor miRNA, FKE L7z miRNA ORIBRIEE) DA LISV TR £
LX), BENIZAFET D RNaselll £® Drosha (Ke—3i%) LFEZNAEZEZIZO pri-miRNA
- O—EEYIKTLC, 9 70 HIERE oL —THE A pre-miRNA (precursor miRNA) %
YEVET, IRUNT, pre-miRNA 73 113 Exportin-5 EFRIENDF YV T X V& 2L - THIIE
BOIMEES L, HIIRE T %2 mature-miRNA 2MESVET,

REFNIZAUEE miRNA (2272025720 TL LD ? miRNA O R CA BRI 52 L3
DTEHLWOTT 2, miRNA (3, H o DS PRSP B RS AE B 1B MRS EMER
B BPERIEMEIR IR, S~V ASRRT AL ADEZTIRRD T X TOFRNELETICE D> TWDHD T,
R, MR AT AVIZIESBE D> TWAD THELTEDIZEMIBT 20O TT, Lb, ZHLHDHH
K[ROFERTT R TANAVANRATA VAR DS TODDOTHEBROSH D AT DN TETTFEN, &5
{2 miRNA [ZOWTEXFITET, ~I_RTAVRIL, BPEEGYE L Z 3 L [RIRFC, 187
YEZ LT BB ORFER THDLZ LN TIE, OBIZEELGHALET,
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12 mature-miRNA REDINZHOLHENEDO0EFHHLEL LY, £7°. pre-miRNA (T
BT S T=1% | Dicer (¥ A% —) EMFENABERIZLAAT T AL 71285 T, pre-miRNA
1% 20 2°5 25 HEHLE D 2 AR miRNA L7eh 9,

2 A miRNA (X, Ago(Argonaute, 7 /v /—k) XL 30 E 575 RISC # 0/ X 0 EREC
BiAEivEd, Ago(Argonaute, 7/V= ) —h) XL _7E LI CTLEIN 2 T /v ) —hH X
J'B1X, T A AT A(Argonaut, Hia R XD ) 3k o b A O Bl E- B4 LT-AE
W DI BRI ERE R ENTZH X7 E T, RISC #2327 B #3353 T RNA-induced
silencing complex VW, HAGET RNA #FET AL v U ZTHEAIRERLET, RISC #o
PEREDOT N )= F o NTEIZE ST, A=k TELIZ 2 KOSy RNA %
+ (miRNA) (%, JEPHIZE S TODAD T A /LA RNA ZHEET 572012 2 ADN 1 A)MEbh
HOTY, ZIULT T ) — 30 B L 2 RO F i RNA (miRNA) 2D 2 KON 1
AROFEGIEHNUIZ%, THUZED mRNA ZELHTOTY, iz o725, mRNA %
CIWTL | 3 A0 TF, L EEEHIZEDHE, RISC ICHVIAENTZ 2 A8 miRNA [T
RISC FCTHIEHNAEZIN 2 2D 1 A8 miRNA NEFNFET, TDHH, IVREE R 1 A
DIRESIET, Folob)— O ER 1 A8 miRNA /X mRNA (messenger RNA, {547
RNA) @ 3-UTR (untranslated region, FEFHRRANE) &5 FEARBIE FALSI 2D > TD
DT, D 1 A miRNA (3 B & L a0 A2 H > mRNA ISR G 3528 T %
DEE T OFRKIGZFET 20T, ZOLI70iEAH > 1 A8 miRNA X mature-
miRNA (524 miRNA | #§6E1E miRNA) EFEFENET,

FAIR RIS BETE D neRNA (non-coding RNA, /> 22—F 27" RNA, FHza—FK
RNA) O, 458 RNA 1% small RNA (A F—/L RNA, /h&72 RNA) SFEERCQvET,
small RNA (2% siRNA & miRNA 235V %9, miRNA OFEFH&HOVELTZD3, siRNA (220
THRIBRL EL XD,

siRNA |J755E C small interfering RNA SU W, 21-23 HiFoxkt 2Bk ARy 1 ARS8 RNA
T, siRNA £ RNA F# (RNA1L) EFEXNA BRI 5L TV, siRNA ({54 RNA
(mRNA) Z 352 L8> TREBRMNICEB R T ORBLZMHI L E T, ZOTGRIIT AL ARG
7R A ARG —BR L THE(LL . VAL A RNA ORGZEFHIET 2862 H > T
WET, ZO@X T~V ATALAD DNA 73 RNA [T GESND RIS LA~ LR A )L
ADHEZ BRI L TWADTY, MIOER FIHBLOFE LB D> TOET, siRNA 1344k
PED 2 ARE{ RNA THY, ~TEL L —TREEZE L TOET, ZOEAREIL RNAL #t%
9, RNAi |35 C RNA interference SV W, HARGET RNA T-HEERL ., A8 RNA &
FEMHA7RRES 2> mRNA D3RRI RS NHEIG TT, DFEV~ LAY AL ZD DNA
23 RNA [ZHEBE L2 WIDIZHEZ L TWAD T, Z1UTIE miRNA & siRNA DOFEWITOUY
THRIBRL EL XD,

miRNA |3 siRNA SEWV . #HE O mRNA EANTE 5B S>FAEIICE A LE T,
miRNA X, mRNA OFEREGE BN ILETHILE T, SESFRE L - RALZIH 952
LI TICHALEL=22, L, 1 fiFEO miRNA 1. 2D mRNA OE{s 5 HHED
Wb T ET, WIZE W UL, 1 O mRNA Ofs -3 BIE, ZfED miRNA
Lo THREISN THNAEDOTT, L miRNA (ZH—THEREL TWODDO TR T O FfEEE
® miRNA L1 /192528 T, #5500 mRNA OB FIEBAMHIL . miRNA IXHIEHERED S
T RERD | EMOEEMEEHERF L QDD TT, bo BAMICE 21X, miRNA (&, ffao
T Sk, HEGH, HERRAE e & D FEARAY I A BLR OFREIZ B> T ET, R FLE DY
A\ 2500 FEELL 0 miRNA 238857 FHLD 30-90%Z HilfHlL TWDHAD T,

SHIZ miRNA [T DM R R AR AR MR BB RS R B 1B ERIE MR BB 7R & O R E
LHEITIZEAD > TWHZ T T TIZIBAL L7, F7IZ, TR0 5 miRNA (2, IEDHIfHZ
% MNAALEIRET ) LOLAOHEE TS (T ALZIEIT5) LOO 2 FEHDOX AT DFAE
T5ZEL 0 ELZ, IEOHfHZ 35 miRNA % onco miRNA (oncogenic miRNA, 73AAE
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#7 miRNA) & A O #2325 miRNA X Tumor Suppressor miRNA (73 A 41 i 7Y
miRNA) EFEOVET,
RFE 72 onco miRNA & tumor suppressor miRNA

D—1

miRNA DFEH onco miRNA/tumor suppressor miRNA
miR-21 onco miRNA

miR-34 tumor suppressor miRNA

15571 T-# RNA (siRNA (small interfering RNA)) A~V _RATAJLAIZDONWTEZLELE
9, miRNA 1%, IBPERIENERE B OFIELHEITICH B> TOAZ L E T TITilk~ £ L7, HL
FRITIBNT NEITRRIHESNIAB I S BHESIEMER B LI TLEID 2 ~L_AD A
NATE, ZLDOTANATREMOT-2481 RNA ZER L7 ETF /2281 ThvET, Lo
T, MIEAIZ2A8, RNA S RoOMDE, ZIUTREDOIKETHHZEN LD T AL AT
YeXHUT-HIIE B BT, 12 Z U CHIIRSEE TR R S E BRIA L £, LZATEMEY Ol g
X, VAN AE EREBET 50 R ERE LT TR LEF> QO ET, 20T Cloib <7z
2912 RNA T#(@RNA interference, RNAD)EFFHEN TWET, S12/< 248 RNA OIF(EIT
N7 NVORIIETHHZENZ DT, 728705, Fex ORI EF> RNA (X, FRlZmRNA (2
BIL CIEEAE M IABHODIRE THEIEL TODNHTT, tRNA LURY — AT i — AT
S, BISMHICA~T B R & A B> TR 2ARBE s 2 T L CvET,

T, AR A JVAD A LFEEIE 35D TR0 T A OS5 CHEBRIN THLZEDOEEL L
TWAZEIEHVER Ay ~ILRZT AL AT RNA T3 (RNAD 1T L TR T 5 HEEE-T
WET, ~ILALRTA L AITT AV AD mRNA ZEEL LS LD AMRDOIEST- siRNA 23S L
RNESNCERFT, AL AOHFED 2D mRNA 12 siRNA A LARWEIITT AL A
siRNA O &AL 23612 SO B EAEDZENTEDLDTT, VAL AL siRNA L5720
DESEFFS RNA /N2 E RO H L TEIUSEIINHEI 2 R0 G52 ED siRNA O&%
FRELCLEIDTT, 955 miRNA [ZHOWTOMIRTLIZN, 22 T—IsfbuEd, Hil
WHI ARSI E-EESINA DI EITRHTLLEY, 7287e51E, miIRNA OBFEIEH DT I E
THR P TITORLTOENSTT,

APP / PS1 w7 A, APP %7 APP |Z, %55 T Amyloid precursor protein &\ W, HAGE
TTInAR B FiBMRZ L R EERUET, 7InARATBRMAZ > 737’ E (Amyloid precursor
protein; APP) % a-, B-, y- B/ ¥ —BHE A K708 OEEATEMEIC LD OISV TAERS A DN
TIAR B TY, 7InARNAEEAZ 7 E (Amyloid precursor protein, APP) X, <D
ik CRELSI, D=2 —m DT F T AL L TOWDNTEMENRE S 78 T, FAXLLRT
MOEFSTWDHIDNT, TIaAR B TV SAT AL ADHEIE T 7O F I LR L7z AR D i
PRI A PRI A M) 2 e 2 U AL CLEWET, It ia o> 7 20
RSN DRINDE R LU TFEEL TS AB 13X, AR E LTI AR O 7% % L LTk
JAIZEEEE SR T DD T, ZOMRMIADOFEEIL, DAMP (2657250 TH, 20 AB [ZARM#
FRIZITAFAEL TOHRDD T, Lavh AB DfiEh5EEITH > TNDD TT, ESITALARANR
AR AR A I G L 72 WIS T A HT TR TESC, LV ANV AR Z > THDADTT, B HAA
ZOPIANATEHEDFUZ FLNsVSAIEVES Ao TWAD TT, ZHLISMT, AB 1T, FAR#RRE
DAL T T ADTE LR AR AT ME (R kR ) <o, #kiia H ORI R & L Tk EIHH -
TWHDTT, 7IrAR B(Amyloid beta, AB) 1% 40 {HFEE DT /BN B DT T KT APP
EIRICKEE B R E THVET,

TIAR B XA RSIA OB AFAEL , ~ S AZ IS TN BAIL T o2
RTTT, =R AV —=FEAENFTONLEZAD, TIAR B 1TV AT AL AD DA
EEFOTNDZ LRI ThHEWOIDIL, ESITHHHRAIILOBIZ AD ORI DEINBIELIL
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TNDAIARZINED RGNS 37 ToHHEVIE RO TT, TNEBM ZITFHRARFE TlEn o
T AB BEDIHCL THIZE RSV TO DO EFLAD LOICHIEIZITIR X TRV DT, OF
D AB ISR AV ADTE LT IR IR AV 72 B B IR X7 E E TIE IR IR~
TWRWDTT, - T, BIROBIRRA—T—»N AB 2B 5IAEAIEL TOET A, 60
JKEDNT THIENRWDIT S 70RO Z LR DT, $99 TIZ AD Z1ET I TETWAEDT
T, FAUIHIANVRRA], T2 7ae e T, EZANRIOT v 7ae venz Eh . AMRIZA
STBHHPHAILRATA L ATELENZND T, HLETH P 52 UET . sk a0
EE DI TEIH T D2 LN TEARNO T, Lnh — BB MR, Hrizic/EE
T2 DT, AD OIREEZ JTIZ R T Z &I TRed TEEL WD T,

k:%ﬁ\ﬁ%iﬁ%ﬁf:@éﬂiﬁﬁ%@Lﬂ;ﬁ BV, FLEE F DS IIT R e fla RS oL D T
EMFERINFELTZ, MOBEOFEAILFEE TI N, Fiiz/e b iiasz #2550 8 Cliil-92
ENTELAREMENH CET=D T, %A%fﬁﬁ 16 BB TZEEMT VYA~ —H KEDT
aE NV ERBEDE G ERATHIEIZE ST, 2 IR 2 IERRELREYREL R > bH
HILERELTBVET, FUIZAMET VY ANA~—D B0, AMIRIZRBRWEERHY
3

PR ETYEME AR AT L R R AN R ORISR 2N Lo TRICRERERY RS A2 25k
ZRILTEY, ZOMWEE —fRIZ A EELEA THDO TN, ZOZEOMHE G XM E e
DT, EWVIDIL, AL VOB ELEDERIL, ¥ L0 T AT I EZimun Jins b7z
FRICIEMME D> TLEN, ZOFETLITESRWVEEDZ L2 DTT, EZAD, MR F oM R =
T, MO AEMEE VD S HE T, IO MR EIEE O — N E SN D FIC > TRETAERE
EHRE A R ESTBEE AL 2 H5F > CTEOHREZ RESE 0352 THY, D
ATPAMECHAR D RTIBME L) BRI, I IE O IR E DS A BN MED DY | 22 LH 5
Bafio CNDEVIEMRERDET,

e T, RO ATHAPEIIREL 3 DITTHIVTNET, 1 D HITMMA T AL TOKEERH
L CWSEREIZADND A M, 2 D H i%ﬂzw ER ST TR0 8 IR O HE BLAL DY
G208, FADMHE - FE SN T ATENE, 3 - BITEECFE 8 O B R O RE )N &
FNDHIZD DI LI > TND YT T A A ¥V (synaptic plasticity) D3> THVET, Rt
BREFIZESTX 3 DHMNEET, ZOBEIC OV THIR X IZHLNISN2OHVET, fFilZ
WL BT, ERRELEMGEEAS T, BRI IR T A TOIRER R

DI BEWELEILY T 7 A A OB RO LIZ LD EE SN LD T,

PS1 3535 C Presenilin &EX, L= L5 E T, L= (Presenilin) IZIZ 7L &
=V 1 (presenilin 1, PS1) 7L t=U 2 (presenilin 2, PS2)»AHVET, 7Lt=U 1
(presenilin 1, PS1) 7' Lt=U. 2 (presenilin 2, PS2) IXF WM T /LY /A~ —J5 D5 K&
fRf-EL T, 1995 FIZRESIVELZ, PS1(GF 14 FYK) | PS2 (B1HF LK) IXENEh
467 f, 448 HDO TN L2 H8RIE B DL L 7B T | [l OREGEIFIEF IZEET
BY BN TIEEINMESCT L ORIZFTEL TOVET, PS1 & PS2i3&bic8alEE B D
iz 7T, PS1 & PS21E, MIlaN O/ MaECa /LI AR TIESL LT, E TiEX L Tl
L RGEL TR AT A JV ARG DI IR 2 SF 5 T2 D IAFAEL TVODD T,

T IINA—IFORIILFE T AB (T30 AR B) IXZ DRI THD APP (7 A RRERIA
R DBE)IND B A —PRBIO y- B/ L —P LTINS Y 0T 7 — BRI Lo THI S
NTEETN, L2032 D y-2ILZ—FBOFEMEARMR T, i &g L=~
NATA VAP KENHEIET D& R OB 5 T ICR T AT — A= ar &I,
DFEVERE R B IR TE, L=V A ED B FICRE NI, BT v=)
ELGAIT Y IREE 2 T ThHAT L=V A EVET, ZoIEb NI BT L=
VT, y-eZLZ2—FI2k D APP OUIBALE N 27 /721 C RIANZS 7R, IEH TlxdhED
PEAEINIRVEW AB BEZHEINDIONTRET, DEVIEF 2T =Y Thiud, IEF7
EXD AB BELHEINADTT N, B L= T S BIZITEV AB 21EAIHI12705
DTT, TNEELETZDL, ~ILRATANLAIRDTHYET, LIZAB-> T, IEHR AB Thiu,
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AB(AB40) NMESNAD T, Fii7e AB(AB42)ITIEH @ AB(AB40) LVHERE L4 <Ml
ELLT LD T, FRMET VI NA~—J{TRONDHEZL DT L =) BRIV
. AB42 DFEAZEODHDTT, IEHF 2T I0AR B40(AB40) LV HDIE, 7IuAK B 23 40 {EO
T TIELN TR, — HFRERTIOAR B42(AB42) WV HDIE, TI0AR B 23 42 [HO T/
B TIESNTWD LV BT, FAUIFIRIET LY A7 —JFE NI DIF AL AR A )L ANE
BRI THOOLAW, 5aEZINZ HARL ZAD FES WO DIRVFEIED IR K B D~
DEGEL , KREDASVASAPRIARROBIR AR AL, NIV AT —A—Tar a2l , Binf
DZEIRIE B AR A IR I Z U2 72D I B D T WA~ —ThY | (b5 I F ik
IAGD> TOIFR TIIRWNWEE Z T ET, ELIIFIRINC AN ALRT AL ZANRE DRI
HREITINEI G L7272 0T,

T ATE MR O AIRFRICE< Notch + 27U 271280 T, Notch Ofifai
RAA YW 57 07 7 —BEL TV TV AZEL RSN CunvEd, %, PS1, PS2 #7
NI I T IR AT y- 272 —PIENE, Notch SIWHEMEWF BTS2 RENT
WET, Tl ar 7 —BiEMIIE, 6% H E7TE B OBRERR A AFETH200
T ANGR BRI N EE THVET, ZNH2O0DT ARTGXUERIIH R DENIEAFTAET
DFEIZBNTRFINTNDD T,

Notch #&E (/v F 17 5;Notch signaling pathway) ke, il M4, (KEi7Z2 S OkE # 72
SHEIEBRRIZRIFRL . N EE O FHEEI ) OE R B F TELL D% EEN) CLERRANTLRAT
SNTZBARFIREN (7 F IV RE) R T, Notch 1A% —R1% Notch & Notch Z &K, Zil
L~ Notch 227 NWAEZ DRIBAINZ L 7B 58D . Notch 7)o 7R BRI A/ D
MBI BD B0 HFERMICETAEH LWL O B EZMEIL ., A TR Y
—JEZEEICLET,

J v 77w kv A (Knock-out mouse) iBHin Ff#/EICLY 1 DL EOEL %2 KIE

(k) SHTe~v2DZ LT, BEFOEERINITFREL TWHDLHOD, ZDiE
BT PEMORSREN R GBI T OBREEZHET 272 DICHW L EERET LB TT,
DFD EOBIEANEAEREEZE > TV DN EHERT LD, /v I TR A%E
FATDOTT,

<&/ % —F (gamma-secretase) Z . /\VE S iREGE /L A—TE DD THY, BID
I A BRI =B Lo THIWr S 7 InA NEIBRIAE A E (APP) 2 Hifu i & 8
WAL TEIRr 200 y 7L 2 —BTHVET, TV NA~—DJRED AB THHEVHTIEA
NEFEZ L AUE, T A~ — BB AED R RAME L SNDTIRARR—Z L EALET, b H
AIFNT, TIaA R FIE S TWDEZ X TNET, TAYNA~—RNEIHAR Y OJFIKIE
ARG A VATHYET,

Fio B ORAESCHIIRD S VIC B 2T 2 Rl v F /RO vy BV 2—E8
WAL LTWET, APP /L2 —8id, MlaEIZHOIAFN TODEVRWE VB2 81055
AR T, MBI AMOBEEID R T, /L —B I T IS REiERAZ R EHEA
LCH I E#3ODOW R I T5D T, B/ 2—FL APP B/l X —V LI £,
APP X Amyloid precursor protein EVVOFELFEDIS T, HAGE Tl T InARFIERA L 27 LI
WET, TN, — R EBERICETET 58 N, AR RRHEZ LD EERER A 137 Im
AR B EHABRBLOX X I THOET, BIRT, AL FRIFNTIG, AB BEA IO
WFEZS AD FIEMFFICIRSBE 5L QWD ZEAVRIBSITEY, TV AL~ — i3 EM P
AT IaARGEREL TAKZIT ANLIVTOET D, FAUXTInA NI EEN THDH W E
TEET,

BACE1 535 T B-site Amyloid precursor protein Cleaving Enzyme 1 THY, B-&/L % —
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POZLETT, MM OBICHLTInAR B BiEEZ 7 (APP) 24+ A/ D —>
T, ZOIGIZEOT IV A~ — IR R 72 NBED FEBAERR K7y THHTInAR B ZooX
785 (AB) AU F9, #ABITERE IR T AT VY A~ —JFRIaEEGEM L C BACEL fAZE
MEMNEZ LN TOET, bHAALZDOII R AEWEL T TIELGNIZOTT N, 7LV nA~
— BT ZEITTERD SO TT, [Tl HIE, TV A= — T~ IV SARHK THDHHT
To BL_RAFNE R EIZT VY ANA~—IFICHWDIRBR A 2RO KFETirhiiud, 91
DT IWINA =B BIZIR T ZEN TEDLDITFRETT, fTHCHLRND TLEIN ? AR EA
E 2 TLIEE,

IIATV %?&VC Clusterin k%%\ TﬂsUﬂ—\Q&T//\Dﬁg J @:k*@j—o 75~80 kDa O AL
TARKEG~T R BRSBTS ET RNV ADIY T T AL TVOVET, BR
IZBWT, 7927V 1% CLU BaflckoTa—REnTWET, CLU & FI3E{b AR %
(B DR A VIR B SOEMEIR AR B EZKDIRBICE D> T ET,

GWAS 353EC, Genome-wide association study &V, HARZETY /AU ARFHEIfEATE
WET, 20D GWAS ([ZEDMEHT)S, £k % 7o BICBE T 28R 12 M A M52 & & FIREICL
ELTz, B2 LE, F—MIZB 32549, BlZIXANE ThH THE -« D NRIDT ) LDOH
EESNIZ LR THVES, ZOBMRTOEIL, XU 7R BLSN - R BRI 2 8%
5255852 WGEENRHVETN, 52720 5E. ADD 1%L EOMEE CIFEET HE
BADERZBIR SR ENNET, BAS 2RI E 7R TIERWo T,

R EHIEIA 1 &(n - OEEIE, RNA R AZ7—E72 DNA 288 S U CHAIR7Z: RNA % 570
5 FDOFHA~ERTDRIGETT N, ZOWEEHET LR 2302 HVET, I55I2HB0T
RNA RUAZT—POMIZMBELLSNDHZ G ZHRE K- (transcription factor) SV NVET,
BN 7O FTH, DNA TG L2, B85 AR T 050 T 0X o A IR iR G
K-EWDWET, BB IR O T | IE AR ET 502 I EIE AL -, 2 5HbD%
HR BN K-SV ET, — 07, DNA ICEBREG ST i5AMET 020 RIEX 3y
BEEAKRIIE, BBEEENAL T a7 7 F R—F —0 G2 4520 7L o —72 8 DK
FRBY, LA DT B FNUALRLAT MR E 2N LT, Za~TF o ORELHIEL £9, DNA
ECHERBEOIEMALIZE<SEIIT =~ — | BRI A AL Y —ThY |
ZHEBOEGHIEK 35T 20T,

A HIZZZETTY, 2019/08/29

The second article, by Eimer et al. (2018), extends greatly previous antimicrobial
research by the group, and by Bourgade et al. (2015) specifically on the antiviral
properties of AB, the deposition of which they describe as an innate immune response
to infection. The authors found that HSV1 and HHV6 can induce amyloid plaque
production in infected mice within 24-48 h, and that AB oligomers inhibit HSV1
infection in 3-D human neural cell culture models, and protect 5XFAD transgenic mice
from acute viral encephalitis. They showed also that Abeta, probably in the form of a
soluble oligomer, ensnares the virus through its heparin-binding domain via the viral
envelope glycoproteins, thereby protecting brain cells from infection; fibrilization of the
amyloid cloak occurs rapidly. This cloaking echoes the suggestion by Robinson and
Bishop (2002) that amyloid acts protectively by entombing pathogens—a then
heretical notion that was either ignored or derided. Cloaking is consistent also with
the finding that in AD brains, HSV1 DNA is very specifically located within amyloid
plaques (Wozniak et al., 2009a).
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2018 £ Eimer HI12L5 2 HHDFRHERL/ /L—7BIL O 2015 4D Bourgade 728 DA FE
TIE. BARAIIC, AB DOFIT AL REERLESIZE DFE R ~IVA_RATA VAL S TAET LIS
VR kD H ARSI A L L TSN QDR A7 —51%, HSV1 & HHV6 28 24
~48 B LIS Y~ T A TTIOARBEDFEAZTHEL . AB AV~ —7% 3D bMEREHIIES
FETTILT HSV1 YA HEL, 5XFAD " AY 2= 7~ A A )V APERNG AR D 1%
T HIEEFR L ELT, DI FE, BEOLAEMEA VT~ —DIRED AB Z L/ 783, ~
JVRATA VAL NXA—T DR R E o T DSV AFEBE RALAZL S TUA NV AE D
Z FAUC L AR 2 G AR E T H LA R L E LTz, TIRA R MR A E> T D
IR DRRHEIZT2EITEZD E 9, 2002 41T Robinson & Bishop (28> RSN TWNDLD T
TN, ZOTIARIZES TES AR I D 2 2 1377 I A R 235 R 2t A A CBE
WZZEDIER (FACIADDIER) ZFi> TWDD TY, ZOXH72 BRI 3 2 713E D Yk, B
SN IEHEN T2 DO EBENTL, 7IRARD AB ZaA AT IR B ENDE 2 H I,
AD 4 (T A<—DBEOR) Tix, HSV1 DNA 2730 REENICIEF I TH RAIRT7E
LTWAEWNIERELE FJENRNDTT, (2009 412 Wozniak HI12kL5, )

(EostEiclEbn TOD 72 B ROV TR L E 9, )

3D bMEIRAIINEE R T L #5555 T three-dimensional (3D) human tissue culture models
EEEFET, ZOETVITHFRMRE RIS T4 TATO =R IGET VT, ZOET /VTT LY
INA IR D PR DA E PR BERF S A AL L CvET, 2L Tl H O, XA R DO IE BN 2
FEELHET TNDDTT . ZOET /TS —F 2 0o XA R R DI R O IR OTE BN I
KU TR E T L ELTRITSED £, FARDOMKFEIEIZ A 2072 3D kT8 TEEOE A
DD EEE X, FEHEZ IR -H IR AR BAEH 0T b KO MK A R 3772 TV DS ) O
IR A TER CEET, 2O H{EEZ VT, ENMOIREF R RIS UG - R B PR 557
DIZ, EMNHD 3D 54 W5 FHE TELDTT,

5XFAD h7L AV xz=w/<URA HiET 5x Familial Alzheimer’s diseases Transgenic
mouse EEXFET, FIEET VY NA~—HOLERE b FFETAREIR FEASTATH
NET,

AINUAEGRALY ~XUAZLL OB DR, /NGO E1ZH A L, HIE T AV ADG
DR EE 2R EZ F-LCOET, 72 in vitro GRERE O ) TIE, STk EEETEM:,
A L ASEFEANHTE P L R S AR AT, IS T AR ETRME,  acidicFGF(@FGF)X° basic
FGF OFGP) DM BEAERARE S ESFRIEMEEZAL ONET,

B, FGF LW )DL HEET Fibroblast growth factors EU Y, HARE CHYHEZEAEEE
BER e EEE T, UAVAHTEIENEEO BRI ERIL, L EN WA B IEEEEZN T
LT DIV SAT AL ZDIH DB & 2R > TODHENH ZETT,

FGF %555 C Fibroblast growth factors &35& | H AGE CTHREKEZE AR FE A - (A WVDRIEN
EOZEILESVAL) ERRUET, FGF 13X, A 84, AIETRE. IS AEICBI b Dt TR )7
fa ke K7 O—FTF, AEIER O I~ RRAZE > TR E N Z 7o e X ITH X
F£9°, FGF I~ UAHEE M VBT MRREOT T A7V O —FlA~RT Rk s
HAEERZRD FGF (BRHEEIIatEsE A 1) O 7 F IR K ThYET, FGF 13A
F PH 2 A O AR D HEFE L /AL DIBFRIC B W CEE KR E E L Q0 ET, FGF OF%REIL.
B AW A TR T R REE S L R T, b —IXBIITIT A FURE R - L U TE AR 9728,
ZRERIRE LB FEOMB TRET L2720, T ZRERER T IEFRFRD
(promiscuous) K &[N+ &£ EHE T, Promiscuous EWVVIDITHELHIEVVIER TS WX
HEFRFEHEFRL TNV DTT, FGF O I IER: B (promiscuity) | £1E FGF O—2>D% &K
R TEER D (U R) BSFEE LA ZEER L TNDHDTT, 20 UL EDO /D FGF UV
RIZXiEHE LS ET, 2Ok 8, FGF(FGF L& 7% —) %, BADOBE T, TIREEFL,

49



At S — TR, DR, AR R 75 8 LR R A B 5 L BRI W i, I
Bk ACIROMERR ., BIESIREORRICEE 5957 | ZOMEEFi> T ET, BTHEE)
W LB HEBN Y D 57128\ TC FGF ORSREIIHD CTHEHETHY, FAEDEET FGF Ok
(AN DOREN DD E BIEREICETEEN L OFET, FGF oL v 7 %—n55, FGF1 &
FGF2 L1 %& N B O HE AR HE L RS ~OFRRA L, 372 b i # 4 BEF O E &
NHDF LW IIE O RE) 2R T 2 HE B EEL R D | 2 OZh FIF M PN R A i g5 A 1
(VECE)=eIfi/ M SR E K F-(PDCR) 2 E D I & ALK F L0k o T4, #EA ., FGF O
thH D F 1% Fibroblast GBRHESSMINE) O F THY, BEAHF D G 1% growth (1) © G THY,
Bt D F % factors ([K+) D F THOET, L) Z8IE, iPS #1EL7Z0C Ll 4 >0
R 5 R 2 BRHEZE R L C AV THES 72D T3, SRR T, AiE SR MIRIE T 2 7 REHI Y 72
MAEZF > Q2 EE 2 F 4, I EAITH OMTFR LD -2 T da, T/ !

S5 FGF (3 O RARE L FIERIC, BHEOIRIEIC B W CH EHEREFIZ R IZLET,
FGF1 & FGF2 I3l /E 87 A4 LA IR oo SEREVE 2 Jli 5 AN . SIS O 11 BERE
(B ZEM 2D 5 A AR Z TEV E 3, S E0fia a0 2 H 55 A2 1EHD DT,
FGF Ol FGFT & FGF10 (N7 T7F /A EIR 7 KGF & KGF2 L THa5
AET )L, EEGMIAORTE, B8, LA T 52T, B oW B SRR D& 1E &
RHELET, FARO FERICBWTEEE 2RO ET, FGF XXM RO R
BT, PRI A R A R L BIC B2 % B2 7= L, F72. A D I O EHEREC ki
DEZIET OIS TEETT, Z0XHc, FGF I3 EHE AL O FlcBW\WT=a—ry
DAELFIZES TEERAEZ HEDWTWET, B, B AIZIS T DS (1K) N ORI A X
FGF-2 (2K DEZAMKEINDTT, ZOWE DI ADIA AT A~V ASRZDERIE R A BRE L
TWHDTY, MEHBICBWTE FGF-1 & FGF-2 1337 A0 Zziktt: (RT¥M:) Lat gL 58 7 n
TAOHFNIEL > TWHED T,

FEAED FGF 1X55WH R ETHY ~STURRBRERE ST DT80 ~/ T URilg 7 a7
A7V T %G TR ORIE S~ R 7 ZZERDIA FH, 23T 7V (B30 B SR E R 278 L
T3, UL, ~TURREREDFEA 713850 FGF-19 7 773U —(FGF-19. 21, 23)i%#fh
TRk Bl ek, MENGREAR . B 72 ) T RV ENTHERI L ET, Bil21E, FGF-19 13/)
G CERMSIAD, FGFR4(FGF L &7 % —4) 5 BLL COD IR EA L, BRI FR A R
B BWTHEE R DG T2 L £, £7- FOGF-23 138 TAmEn55 FGFR1(FGF L+
75 —1) BB TS BIEMROEEIT/EHAL, B4 D OGEREL, OV TidhL
T LDIEFE ML E T,

3530 55T Paracrine signalling &EE, H AGE TILTED 30T 7Y L Z3bhE N NVE
T, I DEELDORIEINS 7 F N EARET DD TT, FEED MBS WS DWW E NS, MLl
ZS TR E BN L CEOMIEOEL TR ERZ R E T LT,

Both sets of authors acknowledge that their very interesting data show association
of herpesvirus with AD but cannot prove causality. In contrast, and very importantly
from the viewpoint of AD patients especially, population studies in Taiwan published
in the last 12 months do provide evidence of causality.

EREDFEFE OWTT OHIFEL, PO DIEFIZBRIRNT —Z PR~ _A AL AE AD O %
RLUTWET D, RERBIRAREH TERN LB TOEY, — B9z, 2~ AD & D
BURPDIEFICEE I 8T, HWE 12 7 H IS TRERSNCBEOEANIIEIIR R RO
AL RISl TN E T,
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Evidence From Population Epidemiological Studies for a Role of HSV1 and Other
Herpes Viruses in Dementia

FRAEIZEITS HSVL BITHD A~V R ANV ZDOEENCEE T 2R M B FHFENLELNT
REBL

Three very significant publications have appeared in the current year, all providing
data on the health and illnesses of a population over several years—information which
is not available in the UK1 nor, probably, in most other countries. In Taiwan, there are
records of over 99% of the population and it seems that the data are being
exhaustively mined by Taiwanese epidemiologists for links between, for example,
various viruses, and certain chronic disorders, including senile dementia (SD). These
are yielding important results. All three articles describe data on herpes virus
infections—a family of viruses that affects the vast majority of people worldwide, at
least by the age of 60 or so. These viruses, once in the body, are harbored there for life,
usually in a latent state but can be reactivated to an active, replicative state. Only a
certain proportion of those infected actually show overt symptoms; the remainder are
asymptomatic (as is the case for many or perhaps all microbial diseases). In the
Taiwan publications, the word “infection” is used to denote people who showed overt
signs of the disease such as shingles or recurrent cold sores or genital sores, rather
than for all those who carry the virus asymptomatically in either a latent or an active,
productive state. Also, the term “SD” is used rather than AD because in some cases the
diagnosis was uncertain.

LAE 3 OOIEFEICEERHMIN S LELZ, ZNODHMIET X T, EICh5 5
BOFEROEFREFEKICET T —2 2L T, 2hud, EESCBELMOE Tl
ATFTERVMERTT, BB TIE. ADD 99% L EOMEFERENHVET, TOT —X T, =&
2N, SEZFRUANREE ANMEER (SD) 28 LREED R MR B EDBHEIZOVWT, BB D%
FEICE S TRUERIZIAAE SN COD LD TT, (SD i3 senile dementia CHGETES, EAME
B ERLET, ) INOITEEREREALHLTWET, 3 DT _RTORLHET, ~ILXATA
VARG AT — RSN TOET, A~ T, D7l 60 AR E TR o
KREED N 2 \JEG L TOD AL SXAT AL ADRE] T, ZNHDTA VAL, — ERNIZE
AT DHE I (GEE ARV ER) I IRIRIE T2 212 (RO A TOETR, (%
ERIZ HNAL) FHEMELSIL T ZD DNA BEFOERNCXAEM LIRS E
T, EBITEGE LT ANDO—EDEIE D IHHH AR~V ASRADJERE RLUET, LSO E
IZBELT R TOMAEMIZL > TESNDIFK DA ERRICEIEGME T, S5O HEY
TIE, TG ) LW S, HRE S TR _RRE T ER DT 278 E DI D B
H7e JKEAE R UTe N & ZoR 3720\ S A, IR 721 30E Bh O O W 37 1) © B8
JEGEME CUANAEE ST TIEROROO NOT RTUTH L TUTHO S ER A, 2, 1<
DINOIEFI TITZWI N R TH-T2D T, ZOREHEL AD TiE7a<ISD &) AFENME A S
F9, (AD 1% dementia (JEF) D 1 D THYVET, VL2 5L SD (senile dementia) D 1
IZEENDNETT, DEVHROJRIK L7 D4 & R E T D2 AR T . KM I TV O %R
EVIOFED TR ZBERIZL WA TT, )

EOSCHEITHEDIL T D EEE R BRI OWCRBALE T,

# ANMEF % (SD) senile dementia (SD) FBEVEDHY ., ML EN RN CTEZDLD T,
AD (FANVARRIZEDEDOTHY , ML DIRFEF LD O TIFR VDS SD ZHW =D TT,
SD T ERNT /2o TIMASZE M - ZEfiE 572 8D12 - BRAR - 3008 - 3H LR 8 D FIRSRED I T
MRS DL IS, WD B HAERE-CHAS BRI TR0 BEMICEZS SD oz
T I A —BSCEN AR L O FRAE . SHIZLE—/MRIZE D58 AIERERHVE T,
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Two of the articles investigated varicella zoster virus (VZV) infection in relation to
long-term neurocognitive changes and the development of dementia. VZV causes
chicken pox, but after acute infection it remains in the body lifelong in latent form,
and in some people in older age it reactivates, causing shingles, which both sets of
authors referred to as herpes zoster (HZ) and the virus as HZV. The first article, by
Tsai et al. (2017), investigated 846 patients (mean age 62.2 years) who were diagnosed
with HZ ophthalmicus (HZO) in 2005 and who developed dementia in the following 5
years. The development of dementia was compared with that of an age-matched
control group of 2,538 subjects during the same 5-year period. The percentage of
patients with HZO who developed SD was 4.16%, whereas that of the controls was
only 1.65% (P < 0.001), and the crude hazard ratio of developing SD within 5 years of
HZO diagnosis was calculated to be 2.97 after adjustment for patients’ characteristics
and co-morbidities. This represents a remarkably high risk of developing dementia
amongst HZO sufferers.

R 3 DB 2 Hroim s TlE, BN DR FR A D ZE AL EFBHNE O R IE 1 BT~ K -
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B SEILET, ZORIREZ ORRE W OFELET- LIRS (HZ) LS -720, 20
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BRI DOVEIRIL = SXARRDE 2 HeThD LFAMRREE 3 B ThD TR iE ka2 12 & -
THIEFEISNET, C2-C4 BB OER A KEERAELT v 7ae VI CRBITSEL
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BTN NEZL CLEST DI I DMEE TT, FERIL, ~ARATA VAL - ThES L
T AR R P LT &R/ BL A ICEETAZENHYETNH AR ENBIT BT
11832 FITHEL R0 ET,

FTUOREEIZ OV TEITRL L 19, BT, K, /K, iR 3 DIz KBS ET, b
D FE 7o rE LB E I TR OEY T,

NE DT leb LT 57 C BITEHZE, MISAZE, SATAYE | BIAEICX RIS ET,

FTRKIMEHENZ T 7= &2 R A&, DR miE IS RMIaO MR Ch oK H D&
ZLTZIR AELMHINDERHYET, TDOEI0LNRICSH SRR AL OfEE THD A D&
THHAENHALINET, ZORMELEROK FEII KM E ., BT RN E S ET,
KNP E D TfEE RELT D201 KIMEEROFERIZIZZDO LA ESNTOET, S0
Bz DERMDOHF CT—FRFELDOITRMZE THY, KIMIT —RIERETHOTE REFHDILTE
UG U BB 2 UAE L @R RE TH LR Bh, 5RAE V) B E O RS EA 2 H -
TWET,

WA/, <0, BB 2D ORI o B OREARRE (55 8 AdfiiR) ORiEMRRIZED
SRR AN, SHIZKIMZENSDOE HE % T EBORILC DO AN EE | NTU R
7p E T O E B SRR o T T,

3 & B OMEIL, BN, TN, BRI OIERED 4 OSBRSS TOES, FE ., JEBR 72 4
MTEEN D EARR 72 2 () 2 K E 4 D LB AR A KM RS PRk L 720, KA
(2 BN 2 kT DR RED LY L ET,

—WRBEREL BRI BEIZ DWWV TR L L 19, —IKIEREL T H O H W oo R K4 C
JEUT- R E 2 NAR 2 DFIRAERE R, HDWITINDD = it > T2 Z28hh i fhi
HE7RETT,

IR, B0, FoiE. T S HIi e X ORER R LA T A O (K8 2 &b iz
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AL EDRHAL, SHIIE T ROHRNZENE (HD28) 775 %ICR>TLEST-TT, SBMA
X ESITATAMIZE THHOTT, ZORTAMIERE L (AARGETIEHEVMEDN T, LEbET
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i R E R AELAE (ALS) &~ LAY A L AN FREO FiA THFEL T, FHA @iz
AL CGEEMFR O EBRUE BMEb Lol I E LT HRRA THHEEZ TNDHDT
ALS IZOWTEED TREELL), LIz T, ThZEMi M S8 00 LR | X 2 M il A A MEE &
AT HRETT, Lt ALS O ADRIRFIZERAEIZ/2 D ABNET, LA ALS IZEIFRH
JiE Tl T/V“//\/r<7~9;?é;}8%uf”fck<ﬁ%ﬂéuﬂF‘ﬁ’?%éﬁ%( TFAEILE), DFED HERCY;
i EOHHRDOFEE IO ER A, L2AN ALS OFRENEILAN D th T BiiHEEE OfH|HE T )\
EEZITHIE ;J:O“CEHE)***EFV RTHDI=D ALS ITHEIRRANEIL T /LY A~ — TR E

Tl ATSEIBEERRFE (20 FASHLCOVE T, ZORITEAMIBEEERAE X, 4 ETIRES -7
NI SIEL T2 D702 8D NSRBI EC T 5| E 20T 728 OB TEIN L b
F97, I ERAVE THZARITHIEIRANEID TLEIN 2 T3 ALS DOFREIED NI~
r74/1/;<zJ ﬁﬁaﬁﬂ O I 2 10 V) B BT BRSO B | e N L 2 B0 5 T, — L ALS D720
RHE X T — MR CH DR D E B L B 2 B D1 (RN B 25D T, i@“iar
s %;é@f?‘ DFEY | AIVARRAD JEYGERR N FET2 D | Dy DL ADIMM ORI 2
YLl TSRS ZE PEFEA L Z R DR RE N B 72 50 5T,

A ZE i A R A EAE (ALS) IF F AT AR LI ICRIEL £, FHHIZRWDIEA VRN
\ZETHIE T 2DIZRERI 3D 0250 6T, — KT = o —n (BB =2 —r2 )& T YkGE
oo —n  (FALE Bh=a—m ) 2SRRI DI TR L IR 2L, ==
—a R L CORRI AR O ESILTCONET D, FAT AL AN Elf%ék%sz\i
T, —ER = —aLE PAOEE =2 — a2 VODIE ., EOIFITALE T DS H T &)
SHDH=2—ar THLINL T, RIC—REF —a—a )by 7 ACEE L ZRER ==
—Ry % MIEB —a—r EWIDIX, KIED FALICHLTHRNEZE) T =2—ar ThHNHT
T, RBOERIT A HELS N LIRS E AR EEEIL 2~5 £ THRETHENE
WD T, FELE DR RIFIERE & 2 DO R O VH L O X DO BERES Al ZE PR SEIZ o T
7o TLEIMMNLTT, BIEFIZAD 10 T AYEY 1-2.56 ARBRAFRE T, BEEITEETH
9,000 £\ ET, FhZEMEZEEWEQALS) DB 5% X FHEIE 2 (N G2l ) ZEHE I 53 i
{WIE (M ALS) &k 13 E T, T HIZZDFIEC A~ ALZPNEGELEIFEAVREL )
5TY, FiEME ALS 0F) 2 EITIE, 7V —F U VIR SR) 2 LB D% R DB s 1 D48
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FEBEDIEHEETT, IEBEE S AR — L DIHTHLHESTT, palsy 1L O T3 12,
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2) DROFEE LTI DI FEIT [a BRHELMEIZN DR T, ZAUIRKW O TERUE B AMEHY
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E3x
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4) DI FEITER RO “ R =2—ar THhYET, IR —a T IE R ThALE EAL AR
(—R=2—a 72 E) O Z ST TR, la fft#E (20 Tla O 1E—TH) MHORIFRIZE R
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DIZSEIM B FRHEE RSN T E BV 7205
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REGHIRR IR E OLXITTH LD, — 7, FARMRRBEE CThDOMMR MM 72 & D L XLk
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THIENTES b #HER (HEREESR) BEECRM MR E OB O H 22 L7250 T, iltld,
ZATRREAED ML EEIRIRDE LI,

TS DR & U CTB AR AE I X T2 1T Ta BRHE CTHDZ LTI L 72, SETH AT
VEENTT N, FRIZHDTHRICERE B ELMENHVE LT, ZOEKIE BFEEDLDN la
BRAEC Lo 42, FBEICH OV la BRHEIIFREO K A EIZH DRI IR =a—m &7
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ODEHRREL T « &y EERRHVET, 20 o & y OFEEHFRIIHEER A THODILD
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FHSE, BRGARETE) & B (2R HIF IR ) & 1V B (A HINIROIR R 55 a) O 5
HERHOET, BT, IV B ZAEMINIRO TR R 22548 O NIROTE T 2% REI I IcFIX
DT L TNDD T, JFFTHIZR BRI BT Cl3m A A WIS E 1 20O T,
L7223 T, WIRIZIIR A2 L C D ZENRNEEIFE L ZWNIE T, L2AD, Whidas 2E)
JSELPE RN SR, AR AN D ZENHOE S, IR, BRI, Ve ORE (7
WRBIRL X LX) | F2elman i@, S ok, SR OEERRM L, K- A4 D
WG, FIFE OFERE/2 L1 IDH DT, AR % 2 DI AFRRARAEA I L CTIRES
F1, VA DL SRR AR A DT LT TEE AN, AR —FIT > THEAT
T DI RARARME A~V ARADTFLEL | ~LA LA LD M T OO I AR A3 A L
L THIAB 2 DTE 72D TT, ZOREMRRE —FEIE DT AP RAHET C BHETHY . 2 D15
IZAARRAZE S TRIENTZHDO TT D, W OETHEEEN 2SI AEL TH<DOTT,
I, FFIREE SO SR BRI TRV D T, EAREXTHIR AL R LD ZENRND
TH, ETAN, FFIRGLIEORRA | KUE S EREMIIIE, o L OMEMRIRE N7 & O SEE M ia T\ ik
FROJE LI AR IEF 1L QDD TR AT L COIEFICm W AR R > TvET,
DAL H XD EE O FEHINEIZ TR AR TR0 O TS, BRI AR
PREIZGALTODD T, TSR SATA VAP ERLL TODEIER | 2L LT
EELO T, VT~ F TR O A3 B ROTR FARE DR 2L L TERE TODIZIT 7RO TT,
BA A ZNH DR O FEE AL TR 5340 T DA K E O~ LR ARG T 57
DTSRRI L DANAZENEIZ LT HID LA R E MR &L COMIC RO T, 2ot
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T, T BE ORI E AL A TWNE | ZORER AU BRI R B THDHL D
DOFFZNZ DN TIBRL TR EEL LD, BZIETHEOMIEJH-> TLEID T, MF FHEIE SN
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WL IO D T, LS ARIE R 3 DI, fafE Lk CRIE A Z L CHERR A J35
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[FIERZ . AN RS T DT, EDEREMNT VYA ~—TIE, TIAR B THY, X
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FTRELTREELLY, O, d A TR 2SR R O /BRI LR IN . KM L
B /NI, B R AR SO ST BRER I DR 2 D O NIV CNVELTE, &2
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J3F—_ 3)FUS 70T A /)/3F—_ da v X7 A )3F— BN T Ly —NFhl b
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HE VAN T (—
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LR MMEAGIE  FFBE/IMIMZE MEE

3) EITHBEIZENEN ADND IR A MERR &

A ZAE A R AR RISV SR LI ERFREVER M T REVEA ZEME ot e
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4) FIT R ENE D RS D RS METR R
Ty a— ) —e hy— 2R

5) AT T ZEMEDS LS D AR S IR FR
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LV RIENERET DT 0T A ) RTF—D—DLEZ HNAICHEDL T, TIaA/K BAB) Y
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TLZ, ZOZZITWT T OB TT, Orobd UL, 207 a7 A/ /3F =L 0 &
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HCTL XD 2B IHE T, ~ALROMMIE Y (FORRS MR, KA, FhErRe,. B
R, IEEERE, RO TR TOMRIERE L, A ML AREZEOHT AT A RALEY
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T, TOM., MOHE Z HOMRMIAITHEL BTt T2, ERICERE=H5
WD DIRALINOT HENDDTT, H-oT, &5 WDLIREERBOIREIEIL, FioLXAH| L
FRICEZFLD X 5 I AT UL, 2 TOMREMEERBO T LR BARNDL, WO
D ZORKITIEIT 5 D TT, FIT 16 N DEFEET VY N, ~—L ) K b 4E
PEARRRZS MR BB & 72 0 . 20 AR B b T LA T 12 B, ~ LR A MEREIEE L & A4 B B0
B DT, W FEOAERRE, W RO, BES SRERETHELALOTTA, BIEIX
BRI UHK & Hi~ L2 % KRBT FET TWA DT, T4 BORT 7V JIEV VA T,

ZDOEIAETHL IR TETORRDFINEZMATE D L 512780 LT,

TIINA =L, YTz AX—RFEOHEBIRTEHNDHL—R « 4V HF—F ZUDGE
&AL, DOFRE N 16 B B AR AMRIZEG L, 720 72 b0 ARR Z K<
Bolzob, hoHEHD Eﬁfﬁm®ﬁlk%$$%ﬁofmﬁt IZEH > T=0h L

btk E%wfﬁmmi%w@®mmékﬁﬁﬁkﬁ@@%%@@%#:kﬁf%k@ﬁ
F XTI oA ~ = ZRE I R LIE 72 & O MR B O RN & 1Rk 2 R iz
SRR THST-OTIE AWM E B N>OH5mHH T,

TIINA—=IXETZENTEET I NV TAINA—DRNIEIT IeAf KB THH Y
HRTTHRWDTT, —R « A VP ZAUNFEHENTND L HIT, F ST~
1EANRRE, TIRTIINA—DIHIEHT, 2 TOMREMEEBDFR T~V 22D
T, ATEHRFOFLL Y HITDDITHDOWWADL, ZOBEFEIZKSINRNDTL X I N2 R
HETAEETEED A,

B BEME RS Z5MEE 1 X 55 C spinal muscular atrophy &V, IEEET SMA W\, FREO
AT MR D ZE PRI B 5 s S HEA T HE R VR T 2 Re8 E 972 TALEE == —a W T3, BfL
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BEh— o — BRI ER A, R TUREOITAL AL O KR fhZEfiE "L ET, =
® SMA 1%, FrES) =2 — o TG LT~ L SR AR A 2 U2 T ORI D T,
INNESIZ ENDEF = 2 —a F RN D H2 D94 T ALS (5 ZEAaM e 22 1l
{BIE) 12720 SBICKIMETIT L, TAYNA =R —=F 72 E DR L N H T
DTI,

EREBEVER ZEMEAE L. 9555 C. Spinal and Bulbar Muscular Atrophy U U, BEL T
SBMA T&HWET, Spinal 133 #ED ., Bulbar [XERD, Muscular (3R D, Atrophy 3%
HaEWVIEBR T, K FORIEILEE 30~60 mI AT, RillIfEgRiE T THYET, MU
DT IR T B L O ZEME . ERFRIE G ffFRE) 2 SRk C 97, BRI, JERED FALESE ==
— 0 E IR O R AR ORI L > TAL S, SBIX~ Xt oo R RE e 22 | - B
L7 SESFRIERZFEL E7, B RRIE, SRR 25 X MR ok A ik, 27 XU Ah e
LRI, B OB XU R IL, & TR TT, 204 DDIEREDNS THIUAFRIZ /LA
BT D MM MEN Y 204 DD BRI S ELS VA T A DSFREL L CED <72 E
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T, BOH LW = — M AB Y E K IEE B 2 A LSO TR R I B 72
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A HIXZZFETTT, 2019/09/12

Ty ba—-<l—-hy—RJF FLEET Charcot-Marie-Tooth disease TV, IEFET CMT &
EEET, BARIER, BREBL T AIRRA T WL, MR BT FL (2D Y, dhsRT
AL KBISHL, SBIZWKODDV T XA IT3THNET, B CMT Ciehitidh 524 Bb
PHA CODERZE R TLE) CMT THYET, 3B CMT ClIfhR 2 B & B Y
SANDTZT TR ETHE OV TWAIRRE T, iR LRz R O PR oEE T hed sy
FHNZRWESITTEA CMT L TWET, ~ALRIZEARNT VAT p—A—ay (BIF22
IR B IC K> TR E o T2 JRIKGE R T3 BHOLC> T ET, BHATIER 2,000~3,000
ANDOBENEBVET,
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AITRRAME DA R DEE S Th 2 T RSMAIZ 23 Y
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AT, BEZETITRDAD TTRHFFEE WIS TIERWO T, BESADTER N E LA
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WFAUTLA , FADSEHHTBE O RUTIR IR IZZ DB DO T BE DIFIRIE DM Th D07
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YV NA—DIRFEHIEE T R LG~V A_RAK TERE DIERE R RE TR T F L > THESEIZEL
HZEETTY,

B2, AT B K a (0<a<l) 1L, EOREOEMIZL > CRMAEGE HO 23EHT5
NERTEBTTN, COFEKYE a 202013 TREH T, LIZR->T, 20 a 1.
FXZIER R TT HBIRRSC R D B L FES> T DD TIE RN EFTR 3 F> TEBWT T
S, RSO SR TR Z A KU R EFESRETIH RV O T, TEITER A& U TE
TEE R AIZEIEL TOET D, ZHUTERIFREFESREThH> THAR TIERVO T,
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In the second article, by Chen et al. (2018), 39,205 patients with HZV, age range 54—90,
were diagnosed during the period 1997-2013 and were followed over an average period
of 6.2 years. The incidence of dementia was compared with that of 39,205 controls
(mean age of both groups was 63.5 years). The hazard ratio was only very small,
namely, 1.11. A possible explanation for this marked difference from the HZO results is
that in HZO the virus is more likely to enter the brain and cause damage there than in
HZV infection. However, HZ patients who were treated with antiherpes antivirals—
acyclovir, valacyclovir, tromantadine, famciclovir—showed a dramatic decrease in
incidence of dementia to about a half of that in the untreated group, adjusted HR,
0.55; 95% CI, 0.40-0.77, (P < 0.0001).
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The third and most striking article, and the one directly relevant to HSV1 and AD was
by Tzeng et al. (2018). The authors investigated 8,362 subjects aged 50 years or over
during the year 2000 who were newly diagnosed with HSV1 or HSV2 infections—
presumably recurrent herpes labialis or genital ulceration, on at least three outpatient
visits within the year. The control group of 25,086 age- and gender-matched subjects
had no HSV infection during the year 2000. The incidence of dementia in both groups
was investigated during the 10 years 2001-2010. The risk of developing SD in the
HSV group was found to be 2.56-fold greater, 95% CI 2.351-2.795; P < 0.001), similar
to the risk associated with ophthalmic HZO infection. The main effect was seen in
those with HSV1 rather than HSV2 infections. Subtypes AD and vascular dementia
had similar risk profiles.

3 & HOELHIRAREE, BLOHSVL & AD ([CEFER# 45505 E, 2018 4E(C Tzeng H
DEFT-HIX, 2000 42 50 L ED 8,362 ADFHTLWEE 2 HSVL F7-1d HSV2 i TFH
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2000 £ 1 EORICIE HSV EYeIH £ A TLZ, MEEORAIED T A RIL, 2001 -
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JiR) ZRIETHVAZ L, IBR HZO Gl THD 2.56 i, 95%CI 2.351-2.795
(P <0.001) THHZENDOMNVELZ, FE2 SD OFRIEY A7 1L, HSV2 it kvt LA HSVL
JEYLE LS ABNE L, 74 A47 AD Ll EMRIEDI AT 7 a7 7 A /I T ELT -,

HSV 7' /.—7"C SD (senile dementia, & AP %) 2 3IE DV AZ1L, IRE HZO &2l
HWoT-ETHD 2.56 15, 95%CI 2.351-2.795 (P <0.001) (D 95%CI 2.351-2.795 (P <0.001)
DOEWIL, 2.351 {£~2.795 DIz HSV 7/ —7C SD (senile dementia, # AME %) %
FEIET DUVATH 95% DR THELZINDH LI ZETT, TTIZ BTl RELZA CI IEHFET
Confidence interval S\, B AGECEEXMEERLET, )

Y7 H2A7 AD (135555 C Subtypes AD EFRLET, AD TN ZEML T ET /S MRI T
MDD RGN — L BBIERT DL TV A~ 35 (AD) D 3 DOMBIRELFR Y7 2 A 7 2 Hfe
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Even more strikingly, a group of HS V-infected patients (N =7, 215) who had been treated with
one of various anti-herpes agents (acyclovir, famciclovir, ganciclovir, idoxuridine, penciclovir,
tromantadine, valaciclovir (VCV—the biodrug of ACV, which is better absorbed) and
valganciclovir), showed a dramatic reduction of almost 10 fold in the later incidence of SD
compared with those who received no treatment (N = 1,147, relative risk factor = 0.092, 95% CI
0.079-0.108, P < 0.001). In the subgroup with antiherpetic medications, 419 (5.80%) developed
dementia in the longitudinal follow-up within 10 years. In the subgroup without antiherpetic
medication treatment, 325 (28.33%) developed dementia in the same follow-up period; relative risk
factor = 0.092, 95% C1 0.079-0.108 (P < 0.001).
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Thus, antiherpetic medications, either over-all (adjusted HR: 0.092, 0.079-0.108, p <
0.001) or individual antivirals, were associated with decreased risk of developing
dementia (Table (Table3).3). The protection was greater in those treated for longer
time periods (over 30 days vs. less than 30 days) but the effect is remarkable anyway
in showing that treatment for periods of relatively short duration could prevent the
(presumably) later processes in brain which ultimately led to the development of AD.
In the case of HZ patients, whether the antiviral treatment acted directly against HZV
action if in brain, or against HSV1 reactivated in brain by HZ-induced inflammation is
unknown; the latter seems more likely in view of the fact that HZV DNA has not been
detected in any elderly or AD brains (Lin et al., 1997). In theory (though probably not
in practice), a direct effect of any microbe in brain as opposed to an effect of HSV1
reactivated by microbe-induced inflammation could be tested by treatment with an
antiviral that targets only HSV1, but current antiherpetics are not HSV1-specific, and
anyway, such treatment might be ethically dubious.
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The mechanism of this action is unknown. To speculate, it might involve prevention
by anti-viral treatment (AVT) of the virus reaching the CNS—based on the assumption
that this passage occurs in middle age, when the immune system starts to decline.
This seems plausible as all the subjects with HSV1 infection were >50 years old and
were selected on the basis of having had newly diagnosed HSV1 infection during the
period January 1, 2000 to December 31, 2000. The virus might not therefore have
reached their brain, as although primary infection must have occurred before the
diagnosis—and possibly much earlier (for in some cases overt symptoms occur well
after primary infection), the virus level might have been too low to lead to passage to
the brain. AVT, which stops HSV1 replication, would have reduced the level in the
periphery, thereby decreasing the chance of its reaching the brain. However, it seems
likely that AVT, rather than blocking viral passage, probably delayed it. This could be
checked by extending the survey further, perhaps from 2010 to 2017, to find if the
number of dementia cases increased (though there would be an increase also in death
rate with age). Investigations post mortem to seek HSV1 DNA in the brain of any such
subsequent cases of dementia, and in some of those who remained free of the disease,
might help to clarify the effect of AVT.
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All these data, together with the data on HSV1 presence in a high proportion of elderly brains
(Jamieson et al.,1991), and its association with APOE-¢4 in AD patients (Itzhaki et al.,1997),
strongly support a causal role of HSV1 in AD, and support also the likelihood that antiherpetic
treatment—probably more effective if combined with anti-inflammatory treatment—could be used
to prevent disease occurrence or to slow disease progression. However, there are no data on the
effect of antivirals on those already suffering the disease. Indeed, the fact that antiviral treatment
was very effective in reducing the incidence of dementia, when given before any overt signs of
dementia were apparent, suggests that treatment to prevent the disease would be more likely to
succeed if carried out before middle age (say between ~30—40 years), even if the treatment were for
only a relatively short period, rather than if given after the onset of AD. In the UK, the proportion of
30-40 year old group who are HSV 1-seropositive is at most ~70% (Looker et al.,2015), and the
proportion of that age-group who are carriers of an APOE-¢4 allele is ~25%, so overall, only
approximately 18% (0.7 x 25%) of the age group would be most at risk and therefore most likely to
benefit from antiviral treatment, which, it should be noted, is very safe and relatively inexpensive.
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Another uncertainty exists because the treated group comprised only those who had
severe herpes labialis or severe genital ulcers (as they were selected only if they had
made at least three outpatient visits in the year 2000). What proportion these severe
cases constituted of those who eventually developed dementia and were HSV 1-
seropositive and APOE-g4 carriers, is uncertain, though it is probably very low. Thus, it
is unknown if subjects who are HSV 1-seropositive and APOE-¢4 carriers, but who are
only mildly affected or are asymptomatic, would be as susceptible to treatment.
Nonetheless, it seems extremely likely that the results of the Taiwanese studies would
apply also to the many AD patients who, although HSV1-seropositve, never previously
displayed overt symptoms of the infection.

BIORFEEENTFIET DOIT AREZ NV—T NEED ONIE~LVRAE T EEOMEIERES
BT DEDIHTHERSIL TN 2D T (2000 40 7<Ed 3 BISRZ B LIZGEICD x5k
RENTZ7280) . TNHDOEERIEFH S | BHEHNTITBAEEFIEL, 2>> HSVL Mg
KO APOE- €4 U7 CThol=EBEHEDEE iT%T&)EﬁP BEOLFEF IR, LI=3> T,

HSV1 gt O APOE- € 4 x U7 THDHN, BE D HSV-1 OB IT20), F
T T B SE G ME DY BRE DB S T2 EINIARA T, ZHUTHnb b3, BiE O
ZEDFERIL, HSV1-seropositve THAHITH2 5T JRYWE DI AZMERE LRI R LTZZ
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Despite the uncertainties mentioned above, as well as others such as what future modes
and timing of treatment should be used, these epidemiological results represent a very
important new step to the problem of understanding and treating those AD cases
probably caused by HSV1 (Itzhaki and Lathe, 2018). It is worth stressing though that
these data and the preceding evidence for a role of HSV1 in AD, do not preclude a role
for bacteria, in particular, Borrelia, Chlamydia pneumoniae, and some oral bacteria,
which are probably the microbes most strongly implicated in AD (see review, Miklossy
and McGeer, 2016): one or more such microbes might be involved, leading to the
disease in the sizeable proportion of AD patients whose illness is not accounted for by
HSV1 (in combination with APOE-¢4).
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FEZ AD IZBZ DB 5- L WD MAEY Th D D M E O 5B 2 HEBR T 5H D Tt/
DT, Rrays —=IX7—.2016) :1 D, HLLUE. oL DD X7 AW 5L
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—RIZRHIEBRE D 9 BIDOINS, 7307 « —a—F = NS TERY, 7 AV O/IZRICE
WTHT Y NA~—RED B RBS I T ET, ISR L5 A | R E RS
(Z U723 TERDBLNAD FTHEMEDRH DD T, BB W T SEICHIE RIC L AR E 21T -7
FRBWEEDNTNET,

86



OREREEE 7V A~ —R e DS IS L > TRl S SN A B IE IEAAA DAL CAED
TERIETHYET D, ZOMITITY A FERIEE O RIEIZ LI D7 a7 )7 CNEABRE) A3 TE AL
L RSB ZFH R L TT I NAT —IRDOVRT ZE D HEVIMIFER B ET, T2 > THJE
FRET WY A~ — IR BT DR A IS LD i SR T T AN~ — iR E T
VB S R LS D BRI S SR ANL . TV oA~ IR DN
Porphyromonas gingivalis(R /L7 4 2EF A RUR)DOVRLHE (LPS) &L, £0
LPS ([Zko>TRouZ VT BEMALL, IMRIEZ S| T ZEb b0 EL, SHITTEMHE LS
s ITIZED, TInAR BAB) DFEALERMNE Y, A e EL g SR eb S
NFELT, v REHESTFFE T, P. gingivalis(R /L7 428 A0 PR R) B G REO TR
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OB GRECIIIER BRI L C, U AN D AB L& &1, TNF-a, IL-18 pEA &
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Recent Data from Other Diseases Relevant to HSV1 and
Cognitive Decline and to Anti-viral Treatment

HSV1 36 X OGRHEEREISN T & 17 A L AR ET 2O ENLE LN DORIEDT
—X

Three other publications are particularly interesting, even though none deals directly
with the issue of HSV1 in brain and AD. The first relates to certain cognitive features
and HSV1. A number of studies have shown that HSV1-seropositivity is associated
with cognitive dysfunction—particularly in schizophrenic (SZ) patients. Bhatia et al.
(2017) investigated temporal changes in various cognitive features over a period of 1-3
years, mean follow-up time 1.93 years, and also the effect of VCV, comparing the
changes in HSV1 seropositive and seronegative SZ and control subjects. Emotion
Identification and Discrimination (EMOD), spatial memory and spatial ability were
investigated in 131 HSV1-seropositive and 95 HSV1-seronegative people, mean ages
35 and 32, respectively. EMOD was defined as ability to discriminate between
emotions and is considered an important component of social cognition (Gur et al.,
2010).

ME AD (281 5 HSV1 O EZ EEH > TWDHD1EH 0 TN, 3 OO ERRY
IIERFICBRR NS O T, 1 DIIRFEORAERE L HSV1 2O TWh A kR T3,
12 HOHIRMIZED N TS L OWFZEIZEBWTIE. HSVL MG e X3 pefE =
FRCHALTIE (SZ) BEICEE L TWA Z EARENTWET, 2017 HFITNT 1 T,
1~3 4 (CF¥LBHMAM 1.93 4F) 1072 & F S E B MsiED I (b & | RAEERE
~O VCVHSVL IZHT D HANSRZFNDORT V7 v B OB LFHAE L, HSVL iR
P L HSVL IfiERENED SZ (EATE) (2xf LT, SZ T\ vt FRZERE O < (SZ) DA
bbb UE Uiz, &GO &5 (EMOD) &7, ZEMESE E A, ZEMRENIX. £
Z 1 HSVL MiEketE 131 NCEXAHR 35 i%) & HSV ifiFiait 95 AN CEHF 32 7#%) Tl
TENFE L, EMOD 3EEZXBT 5N E LTERINTEY, (L2058 mo EE
REFLEZEZHNLTWET (Gur. 2010 ),
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EMOD #5:EC Emotion Identification and Discrimination & 3= & | JEH Rk & &G O X B &R
LEd, BKFETEMOD &t E&F7,

VCV 355 T Valaciclovir & E£&, IKFETVCV & EX, AAETRT /7oL E3F L
F9, Ty r7ub bR UEEE LET, DNA AL EERRH Y £928, 7o 7ab
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SZ subjects had significantly lower scores in all cognitive domains. The HSV1-infected
subjects had significantly lower scores than uninfected subjects for the above cognitive
features, regardless of SZ diagnosis (p = 0.025, 0.029, 0.046, respectively, and their
values for EMOD(Emotion Identification and Discrimination) decreased significantly more
rapidly (p = 0.033).

In the VCV study, 30 subjects were given VCV orally at 1.5 gm twice daily for 16
weeks, and 32 subjects were given placebo, while continuing with standard
antipsychotic treatment. The results indicated improvement in EMOD(Emotion
Identification and Discrimination) among HSV1 infected persons with SZ, following VCV
treatment (p = 0.048, Cohen’s d = 0.43). The authors concluded that HSV1 infection
was associated with dysfunction in various cognitive features at study entry in SZ
patients and controls, and with greater temporal decline in EMOD(Emotion Identification
and Discrimination).

SZFEARFPEIWHRE 1T, TR TORMBERTHEREIEN AT 2R LE L7z, HSVILIZ
JEYe UT- R 1T, SZ 2N BIfRR < . LREOFRASAEICEE L TG L UL R
XV HABIERNAaT 2R LELE (N p=0.025, 0.029, 0.046, 3L
EMOD OfiEid3 L < 23fici LE L7z (p=0.033),

VCVORZ v 7 v E/VAFFETIE, 30 AO#EREIZ 1.5 77 L0 VCV % 1 HIZ 2 [A] 16 ¥
MR O&EG L, 32 NOWEBRE IC 7 7 v R &G L, AEWER 22 ORI SRTER % ik
e LE L7z, p=0.048, Cohen ® d=0.43), F# L, HSV1 4L, SZ EBE B IO =
Ve — VOB O X F S F R A RE OREREREE L B L Tk Y . EMOD ©—
BRI T2V R & W ST £ LT,
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Another interesting study investigated fibromyalgia (FM) in relation to HSV1. FM is
characterized by chronic widespread pain, fatigue, sleep disruption, and cognitive
impairment. Pridgen et al. (2017) treated patients with the antiherpetic famciclovir
(FCV), a nucleoside analog, in combination with a Cox-2 inhibitor, celecoxib
(combination referred to as IMC-1), in a multicenter trial. Usage of the anti-herpes
antiviral agent was based on the hypothesis that the disorder is caused by
intermittent reactivation of latent HSV1 because of stress, etc. Celecoxib was used not
only because of its direct Cox-2 inhibition but also because it has anti-herpes action.
Several herpes viruses, including HSV-1, are known to upregulate COX-2 (Liu et al.,
2014), and virally induced upregulation of COX enzymes is important for efficient
HSV-1 replication. COX-2 inhibition reduces the severity of primary herpes virus
lesions and inhibits reactivation of latent infections (Higaki et al., 2009). FM patients,
mainly caucasian and female, age range 18-70 years, were enrolled in a 16-week,
double-blinded, placebo-controlled, proof-of-concept trial held in 12 centers.
Randomized patients received either IMC-1 or placebo. Fifty-seven patients completed
the 16-week course of treatment with IMC-1 and 45 patients received a placebo (mean
ages 51 and 48 years, respectively). The outcome was assessed by standard ratings of
pain, fatigue and depression at baseline and weeks 6, 12 and 16 of the study.

B OBURTROHEE TIZ, HSVL ICBEE U TRRMERDRE (FM) 23ifEShE e, FM I3,
1EVERY 7R IKFEPH O 2, 57, MEIRMEE ., B L ORBMET 2R HME LET, 7V V=0
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PRI o THIR DN 2 D78, )5 % FIFHZLIC ko TR 2 )32 B 10 ko TIER O
BV 2 IZEDVET, LIRUITER ST BB 513, ~ L _RALES TN L DD 5T
T, W ADRYIN D T O BF X TN T RH ORI AL RAZDEGE L TODHH T,
JEIRITIZE AN ZEN K EL BERDIEEFITONDIHELHL0, EEOLAIIH ORI A
B ERLLDEFEWDIL, B AIEIC S EEE=L, B ) COATFIXZEREETT, ERN
HLIRDEEZR DD T2 T TR AV AED , Bk b2 A ERVE-Z0|2e0ET, @H O H
WA (RF-EO0Y - AR5 Z BT FIR0E) | Mo DR EIZ/20 E,

FROFEIRIE, U, B, il BRI RO FRAFH LGBBIC 25 28bH0E S, T D7
DAED T2 BN B IZ B IR A AR DI 0 E 3, AL E T L a— VAR R 20
TLAX—ERITELTHZEbHVET, HEVROMIK, B, R RSN bLoT 7T
TR LB, TR T =T R EOMRERENAONAIENHVET, TuT =T
(allodynia) &1, 85 CIRER AL IOV NRREAY . F X CTHRVER &L GRS D IR
Dz eTT, BIRIELL TN E T, ZL<DBEITH S L EERE HOZELVME T, il D%
LVVESS, RO {TEN D OIR T, BIERO I A B L, B Tl B A TR LIZIZSE D
RN UEE B3N, DLRIHR TR R T 7072 572 EDSEIR S TET, FRIEVEFHE
RLMIGSEVEFHEBI S R D BENEOHELL TAHALNET, W2 DL, SOHE TIE/e<
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THREMEIIA~NVRRAZEDIERIGEE 20O T3, MiERSEMEFHEBI I CRP SLfLitZry
DRIE s T DG SIS 2 THD O, FHERIEI OB IO RRIZ A LTz~ LT A
JVADMRRE AR IR 2R AR M 2 L 9O T IR TRIE TR Z A0 TIER b T,

I A U D H RJE R IE FMS(Fibro myalgia Syndrome) O H#5 D 90% LL_EAMEM: 729 57
JERBHOET KD RISV RATHOET D, [ATIR R0 55 2 U 2 18 M 57 I e
M F, EMENE 7RI X 5E T Chronic Fatigue Syndrome &3E:X MEL T CFS &ExE4,
6 & H DO~ILASATHRY VR T S EHIRE (— /%02 6 » H DL ) ik -2 T, 2FPEIT1E
R B AH B EE T Systemic exertion intolerance disease THE®H T SEID 2380 E4703,
ZNHANVASZARRIR THYET, CFS O F/RERITH RBID>-DFE I 5 12 31T IR L
FTHYET, EECIHE G 128> TR 7 1TR<RD | RESCHEIRIZ X > TdZenmliE L E
Fh, RRLCEIRLIZ -V L7284 R0 W ENHVET, J I ORI, )M oL
M6, EIRDE) TRWVIFE FIED BEBET,

FERERE BEARPEE L A THOORBEDIERI N L\, FMS BE DI IBEZE 30%03 KD
ELRZWIEND, DR ANV ARATRIDZENONDTLE), NEBIRDO AN ADHEFE ., BEhS
ROVTFHF LD TR 72813 R HIED N A —272 ADO T, W BRI O KTk, D
L, DEVHOIFR TT DT R TANASANFK THHENIZENIB00ITRHTLEY, &5
(ZEe P TP IERREL T0%0L EODBE THONET,

o9 Lo MEMAEI L 55T rest less legs syndrome, WL CRLS 720, LAR AL
V7 AEERELTRD . FRER IR RRIEMERE BIFEIEI., Uo7 0REIC 72720958, T
(NZE ST T IERE | B TIERD BN G A LHOET, ) Icte T e
%, DU T 5, D3PI, i 70 E DFRDAPRIENBLNAIEIR T, FRCAY HFDEBIIT T
FERDI DO DNDT — AN L BEIRIEE QR RICHRD09 KT, £ B HOEST-FE
UL R DOIEIZ L ESNAT-DMEL TWAE R HEAIFICRE R EA2 KMFLET, =

DOFER, BIRAPER E L CRIB ORI EZ S ZEILET, BRIEREL TUIL - LI BB

(2o T2 L TWAEEIZ FRDEI (NTE > TE, D B2 b PSR- e 70

BHIZETHENS) [T e 2120 TCo LTSRN ENTFEWV 2Tl TE T
2L TCNDEN 72  E B CHRIT X 72 | e T KR D IS 72 | E BRI R/ E D HRNE-ST
WAEHR 1728 D BERZER AN B D, BRI RS O IO £ TRU-0 T 5858050 £
T FEHLWE A | 2R AR ESESETT, ZOELITITHOHFIZ T2 EIAA THEREIL
TENSHWNELN | ERBLT HBEHEIABNT, %ﬁ@iﬁéﬁ%@iﬁ‘o

EERIR BT OB RS2V DT, 728201 1IFEAE T R TR ANRK T2 L
RDIER N B2 DT T THHD T, r%@’fEﬁ/”ﬂJjALﬁ’C“&)O’Cﬁ’fn@ﬁﬁﬁ%ﬁ?[iﬁ“ﬂi@b\XPET
T, TN ASRITEERIZ B VIR R EE BT A7 T ThAZEE - TR W TLIES N, 1)
BV ~F, 2) &5 )7 ~h—7 ASLE), 3) £TEBIEE. 4) SEMEBHER(AS), 5 VT~
FPELIHEFHIIEPMR), 6) FURARFEREIR T, 38O 7) thod PN/ ibdi e 8) AR 1 A
T DA (R4 F—)

RIRE s % BT AT HICEKE P~V Z IR T UE PG T&  ERDNER DL
[RIRFICHEI TN AL ER A,

FF 2T %7 — ML TEEE T natural killer cell EEX | #5T NK i & £, HIRGE
DO FEER 1L TEIMIREZEMEY Y RERD 1 FETHY, FRIEEHIEC~ LAY A LR Y
HIROBREICEETHOET, MIREZTOIC T MlaliZR 20 EINORESE TR (FE %

LSRR S TR MENRRNEN)I T ENE, Eiﬂ“)%(natural)@n‘ﬂiﬂ@{ EMEHAE (killer cell)

LUV TAMTT O ELIZD, AR 51T killer 13 LD LG ENITRENDRERDTY
DSFEE IR S E M LRSI TV ET, TERERIRHED O RIZERLY o ERE I N A Z b B0 E
97, NK Fifigid, #5 e CTlE CD16(Fey RID & CD56 EWHFEH~—H—TFHEL TWET,
NK 12 1 CD16*CD56* CD16°CD56", CD16'CD56 ® 3fEsE D H N H Y 7,
CD16°CD56 i@ > NK I Td, CD16 CD56 MEIL 72 > T3, JEEH e~
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IV AT A L A E G2 R S B =T VDB A DO BN DI, LIERN > TRIGRE /1D
RV NHIAE T3 AR S ISR LTI ACEEL Qi3 m L £, EME(E L7 NK Mg 5
HRERE EEE xSV (CD16 ° NKG2D) 3 BIL TERY, SEXFe i A MRz s L Tl
EEIEMEZRUET, NK MIIE A MR A~ LA A L ZHIIC A 7 < THIE M L L=/
NS EMEY L/ RER T R E 72 TR TE HER L TR Y, SO/ & Teflia e <o K B ek,
L hRio TR, H-/e 2 RIVEARAEIZEALE T, MHC-1 237200 THliE <7 F o2
LT OB ER RN O THIEOZ DO EE TG EMEZ R T O T, Bl RS E-o~ L
A A NVAEGE 2 RS CEET,

Z D% NK FAZIZ DWW TEELWIFE D 2SN E LT, EOIFFEIZE -~ T, NK Mflaid A e
I T HFE¥ED O KAR (Killer Activation Receptor)*<2 KIR (Killer Inhibitory Receptors) &FEIEI
LU —HELD TNOEMAG DO THEIZ L TR~V RAY A VARG 2 785 L T
WAZENDODELTZ, KAR (Killer Activation Receptor)MENLIZ/2A EfliZ S ) 0d
FRSIRVE T, fT7e 51X Activation EWVVODITFETIEBEIZHLEVOEBRTT D KAR V)4,
R D>EFEL=, —F5 . KIR(Killer Inhibitory Receptors) 2MENLIZ/2AEFE T2V ) M gRd AR
VET, 772513 Inhibitory [XHIHIFIZR ., D EVFFTEBNZAMH LS WD ER TS KIR
EVIOAFIMNDEELT, MHC 77 A 1 3Rk LB O 523 T TRICE TR AET 5
I FEL TODDTT N, ZAUTWLOBTEE D HD KIR ONDO—D0E T, SHIZ
MHC 772 1126595 KIR 2672720 NK MEs Z<AFETHIERN DNV ELE, SHIZ,
MHC 77 A 1 IZBUSLTHIENE 52545 KIR 28> NK fllgh 2o b, Wi /A ED
KAR BT 2LbHY, ZNOH1FE T DIETERE(E 7575 KIR DR DBEMHINE 54 [EH
H128 AEATHIIEAY MHC 77 A 1 25> TV Ch, FH R AMAE CHIUTKHETHIENTED
ZEHONDELTZ, AT NK MIEOTE LS D EHEZR D TL XD 2 Z 4T NK Az
LIRS FEREN DY, - B AR BT HREMEDRHY, T ORERENTZ B CAEE~AI
PRBIRNTZOIE OTEEN IR [ ZHIBEIS AL TV DD TY, 4 IR ~_72291 NK il ik « 7o
TEMEALS 7T N2 72T IERBIRN O TS, b EE RS 7 )13 KAR (Killer Activation
Receptor) B —MHDE SIRENFRVMNTIE  AH T2, NAMIN THD afiEtE 2N & <, KIR
(Killer Inhibitory Receptors) B> —2GHDAE IR R NEE | A T2, IEF Mld CTh o rlHE
PEDREWNERISILE T, KAR Ot =037 5 L KAR OLE 77— F- Ol B2
EMALET 4 —7 L0biD ITAMs EREODEES, —J7, KIR D% —35@<72 5L KIR OV
7 H— 0 OMIAE RN HDIEHALET — 7 & biD ITIMs SO X ET, ITAMSs [T
ZEC immuno receptor tyrosine—based activation motif FE&, A ARKFECHEZ RIEM LT
TF—T7ERLET, RIT ITIMs X955 T immuno receptor tyrosine—based inhibition motif &3
x| HAGECHRES RMGIET ey BT — 7 ERUET, RS BERIEE LT ey EF—7
(ITAM) O BEN TG % 2 T T RO G 2 52 L TR O Ml e 2 & Bl &2 9, ITIM
DEEILE CH U RTEIZH R T AT TFRICHEE T 5772 | EEME S TUREGIK
(MHC-1) &8 d 22128 > T NK MR KL E WIS HIbE B 27R Ui 270 iliiko
MBI ZE T, 22 TWIORIBIEIEL VD DIXT R I—V AT W=V ADZETY, TR
F— RAX B Th > TRIEIZEDMIEIE TIER W O TRV O IR BB DD/2N DT,
FRBIRO NI D BRI, A NI AN T D DI /2N BN T, 7 !

NK R OIEMEAIZIZ A AL THD IFNa & IENB BMLZETY, IFN o EDIFNAR—X
I EAI SRR AV AFEGE L Z S T EE I JH O DORIFBIZ T ANV AIMZA L TE T L EEE LD HE
BEOANADMZNT DEEDTANAEHERT HEEHHHDTT, ARORIFIZEFEMEDHD
FESLW AT ALZOHITR WD T, 2OV AT LR EEEHEL TODDITEZLHFZEE THY
F97, FRATT 4, &SI IFNa & IFN B 1% NK MO TEME VISt LB THHD T, 29
DIE, UA VARG S S DT NK HEIZE > TE AL~ RT A )V ZADIR AR D 1F
TEaRT U7 NER0ET, WREIMRATHEEOEMALIN 1 THD IL-2 L IFN y & NK #i
JaZiEHAL T HZLNTEE T, LOLARNS, IL-2 R0 IFNy 1ZEARIBRREA-> TETHIEMAL
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FTLOTTN IFNa & IFN B [ZTAVAIMRA LT ESITEAE T DR R A1 THY
ESE

Fe 2R MKIT~rm77— % NK flabE-> TOVET, Fe ZR/REWIDITHUAD Fe ERALEHE
U O& | NK HIIENHURD Fe ZREERE OO ENKHIFESEME(L L £97, &ML L2 NK e
L PURERE DU T RO IR 20 & A A L 7= LR AR 455 (ADCC) 247\ v
4, ADCCILFEEE T Antibody—dependent cellular cytotoxicity TV, H AGE CHLARME M
JafgE LRRLET,

HARGE D NK #lla28 IFN o <2 IFN B &5 IL-2 R IFNy ZRREDV A I AN TIER e
BT HIET, BEREOTUR A MIAEENE T M ESEINEICLVAECDETD
. T ANVAEGL D /MR DT A= b — )L DTN S TOVET,

NKAHALO M G =R 2 DWW TR L EL 195, NK RO M E ORI, /=T 4D
KT T A LI E DX RTENE FNTEY, ZHSHIa g EIE O P .La & E 2 O E
T, FI =TV AIEETLIHIIOZ I TSI, MR LA BT T T A LR
HINIZ AN IO LET, VI A LTI 7T 7 —ETHY ., 4 Rl E 257 A
LB IRTHIENTE FEAHIIOMINE T R— A2 FEL £, HE RN TR
M= A TA i L R E bk a— 2 A GRIREESE) O X BRSO TEHEETT, 2825018
ANV E G LT XA T D e AN ARSIV CLEWNE T, TR A5
XN DT AN ABIIE T HZ LN TELNGLTT, OIS EEEFIEL VI DI/ a—
A (HIfRBEGE) L TR — A (BP0 BN E ENET, A EWE W EEH O B2 % )7/
by RTE— VA (E) LT RV AIZEIOHIIASRIZ B ENHVET, *7u— A (HlaEE)
TIEELDOEE . FIIITRZIEL . MR B EE L CNES DM D GRIIIRRSE) ZE N H0 £
T, ZHEHIIRIRIEL N WVET, ST EICLIZZ 80 H D E BBV ET N RT AL AT
H 50 NG U 7ML o0 2 CHE B A 40 I U CRI L < L7z IR SR ORI e 352 8
Z ARV IR IR SN ET R, D FED . R oS RGSIARITIARE L TR A7 <720 9748,
ZDIyANASAPER BT A AUV ZE T, — 07, T — 3 A CTIAII R D ILAE,
IZOEEE, DNA O fR7eENEIVET, SHIZTRP— T ZAOBROBRHT RIERI/a—
ANEZDHZELHVET, TRV A (BFIE) Tik, Ml 7 A VAL B AL TN TEDLD
<7,

EFIEL 1 D 1 SOERFHFHGEOBEO EFR) D THL O THE A BT D011
7ZERNWETN, LB B OEFOEFEEILRIEET DHT-OITMIRL TWDIEIT T, ZOHEES
FE RIS L2 W=D IR L COVET, T4 D7 X CCWNTT A, 73 |

cyto-toxicity E£7 cyto ITHIREVVIEBET toxicity IXmMEEVVIERTY, LIz >CHARE

SR EME 720 E9 . ADCC (Antibody—-dependent cellular cytotoxicity ) @ fx % O

cytotoxicity 2SFHAEFEMEE VI BT 42, MIEIC L CHE, & LI IS RE R B ol il pH = A4 72

STEATT, B4, MlaEEMEEDWWET, 22 LR I SR E I LA E DR

WZHWAZENZNDTT N, — HANEEF LT DI AARDMEDGIE RDH L IR R0H IR T

HHHERRH L RTTHEY AN AANTLAERICH U CH @ RS EE | O S ELH N E

T ZOGEOMBEENELND S HEL HEFETHIRLT Cyto-toxicity ZHWNET, MlaEIEDRE R,
a2 TV ED W) oA 1S DRREE Ml D AT I ZERIE BN CHHREL {3, DNA #H #iRE
FIRREE DN CTE /R0 IEE 72 g B ¥ E S, Mila N 7 B L R A REIC /e~ 7209

LD T,

77 hvrua e (FCV) fiRREIZ ANV AR T HH A~V _RAFITHYET,
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Cox-2 PFHEA| NSAIDs (TSN ET A MO T COX-2 BIRENFmNZEND
COX-2 IBIRAIPLEI LV b E T, COX-2 D COX IETEFE T cyclooxygenase DI T 7
X —BEFA, BEY~T | EBRMHEREEEDOERLCHEIREICHWOIVET, NSAIDs &)
IZ. JL5EC Non-Steroidal Anti-Inflammatory Drugs &#EX, HAGE TIXIEAT oA RMEHLS
JEFE LERLET, NSAIDs D ERFRIL, RIEVRHLIRTICBITLT wrE 7573000
(prostaglandin; PG) @ EEAHZE TJ, NSAIDs 1%, 77X R A r —RIZBW T, v r7ad
=B (COX)ZPHLEL, 7uRrRX T T2 (PG) b REFH A2 (TXA2) #4528 T,
PR -CHIRIER E OIEFER 2RI L £3, COX 1I7uREZT TV DA RS T, Fi¥
B7 5 BEREGELEN O~ L AX L HEb o uRE STV G EEL, b uRE T
VBRIV XU — BRI T R E T H EFEALE T, COX IZIE DT A
VWA L, KERT (BAERL) 0 COX-1 LFFERD COX-2 MFE(ELE T, COX-2 1l i I3/l
PITIZIZEA ETFERE T RIEGAL CSES FARRIEMILICE ISR BFHESNE T, COX-2
T AT A, B A AVEL BT 0T —F—T EORIBIT L BRHEE ., (5 N
R, ~7a77— BRI S 1 NF-« B X° AP-1 8RB+ DIEMALe, F4 D MAP
F T —EBDOV Wbz U TR R EICRBFFEIN (72220 COX-2 [TFFERMEBVWNET) |
RIEIZEA 9% PGE-2 X° PGI-2 72 FEASINE T, — ., COX-2 #FEMH|K LU Tids
NaATVTFAAR (AT OARTIVEY) DT X VP AX 7B s ET, COX-1 [HIFEAEETD
I H I AFAE T DAERRIL (7235 COX-1 IXHAETLELWWET) DR THY, BRI,

AR . /S REHERF 2 & AR R IREE MBI PG 2/ KL £9°, COX-1 PFAFIICLHREIE
FELCHIBEENG4 T, —J7, COX-2 BRPELEIRKIIZ O HIBREE LW ) EIVEH O 8
PR AL TSIV TWE TN, B0 E RBIER SRS 2> TVvET,

IMC-1 %535 Innovative Med Concepts—1 &3E& A ARFEIXHTRY72EFZOME S WO ERT
T ZD IMC-1 1IN\AAT 7 /0 — 3D FTCTH D E[FRFIHT LV ERHERT TR E I3 5L
FETHEHNET, IMC-1 1T, BRHB ~ LRI A LA (VZV) DIV REELUE Ch AT
ANAHFNDT 757 (FCV) EHALRZEM 2 H > T b COX-2 DFREXITH 5
TLaXs T OERELEKRLET, IMC-1 &V AFNTEHERNTHRENICEA TODBTEED
AILARAY A L R TH SN INCRE G EN T LW ERI P2 R > T ET, BL=
X NE, = — IR P AV AR EFD COX-2 PRERITHY £, BAEME A~ AT A LA
ZHNHIT AL BHER R B O SR SRR S GES N A ATREE B 3, 3 Cloik~7-19
V2 BRMERRIE DREAR I, B 57, BER L MEIR[ETE | S D21k, S ) o Kan& o7 Sk
EEBIT, IRFAPHIZ DT DM R & E) IME R E T, AT OHETE 3-6%D A2 B3, ZD
JRUTE LA TWET, SKETIER 1,000 5 A, HFH T 2 45 2000 5 ATT, ZOHRDJR
X EZNZAIVRRAT A VA THDDIZI2EGLA~IVRAFNZ D7D TLEID 2 & T,

Proof of Concept HAGE THEERFZRES W) BER T2, BARBICITME DB 2 & FERET 5
EWVWIHIERTT, H5EZURE) 2 FERT L7100 EBAGENEETARD - DI EREZTT D
Nl G

The data showed a significant decrease in FM-related pain in IMC-1-treated patients
compared with those given the placebo. The safety and tolerability profile for IMC-1
were encouraging. The authors commented that the two drugs when used in
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combination, might have acted additively and/or synergistically, thereby increasing the
efficacy. Previous investigators using them separately had found that in contrast
neither drug alone was efficacious in the treatment of FM. They concluded that their
results supported the hypothesis that herpes virus infections may contribute to this
syndrome.

T—2E, TR EEG LZBAF LB LT, IMC-1 JIVANVARIDT 7 L5 7ae )L
(FCV) LHAN_AEAZH > T 5D COX-2 OIHERITH DL a7 OEFIOHH)
IRIEBE O FM (BHERIE) (CEET 2O FE BV 2R LE Lz, IMC-1 OZ%4
P& AREOHTHREFIL LN E DT LZ, FEE DX, 2 20OEY (FCV &kLax )
FHAGOETHEHA LGS, MBI, 2O FIFHEBENIEHL, ZhUck s
SHENBEIN L 7= AT e S D & a A v M LE Lz, N5 &R & I/ L7 LLRTOWFIEE
L. XHRIIZ, EBH 00K E FM OIRRICHIERN TIX W &2 RO TnE LT,
IMClP%%ﬁotﬁ%i\AWAX?4wxmmﬂ ® FM JEERED —RNTH 5 &0
IR AL D DIEROFE RN L= it £ L,

BARM  BEET Tolerability EX | FRAEMELLESET, A BF IR G LIZBICHNDEIE

HAOREZRLIZHLOTY, EHEKLIC i&9®#i@of%hﬂﬁﬂi@&k@%aﬁmmhk
7o THOWONDLRGETT, FIHVAIRE DM E R TT2DIT WS, BIWEF D Ll i<
BENMZONDEEOLDO THIULT BN GRAEME) 3@ (B 3 ERFHLET, Soxt

(ZCRWERDIER IZE WG A X T B GEAME) MR CEV) 38 ERFLIL 9, ZARMEIMEW

YOG | Z DI PFF OB/ IMENIEF ITE N —AERE | BT M3yl L

HrEnET,

The third article concerns FM and dementia, pursued by Taiwanese investigators
again using the country’s insurance data, the rationale being that inflammation-
related diseases or other pain disorders, such as headaches, have been shown to be
associated with increased risk of dementia. Tzeng et al. (2018b) investigated 41,612
subjects with FM diagnosed between January 1, and December 31, 2000, and 124,836
controls without FM, matched for age, sex and index year. All subjects were aged 50
years or over. Patients were selected on the basis of having made at least three
outpatient visits within the 1-year study period for FM or other co-morbidity. The risk
of developing dementia during the 10-year follow-up period to December 31, 2010, was
investigated. The results showed that FM was associated with increased risk of all
types of dementia: 1,704 of the 41,612 FM patients (21.23 per 1,000 person-years)
developed dementia, compared with 4,419 of the 124,836 controls (18.94 per 1,000
person-years). After adjustment for sex, age, etc. the hazard ratio was calculated to be
2.77 (95% CI: 2.61-2.95, P < 0.001). For the individual types of dementia, the risk for
AD was 3.35-fold, for non-vascular dementia 3.14-fold (a group which, they
acknowledge, might have included some wrongly diagnosed AD patients), and for
vascular dementia 2.72-fold.

3EFHADRLHFHIT. FM LBAIEICEET 5 b DT, BB OHFZEE N EORRT — & % HE,
FALGERLE Lz, £OEMIE, RAERHEE B E 72 1388H 72 £ O iE AR E N R
JEDO Y A7 HEINCBEE L TWA Z ARSI TWVAENG T (Y =2, 2018), 2000 41
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A1 H»512 A 31 HOMIZ FM &2l Si7- 41,612 AogERE & Fln, MR, 8
o OEEDE) N—F L7 FM D720 124,836 ADOXRZHE L £ Lz, T XTOHER
FIEL 50 Ll BT Lz, BT, FM £7213 % OO O FEREICHOWT 1 4EM OFFEI
MICD 7 & d 3N kimEBE L2 SISO E L, 20104E 12 H 31 HE T
D 10 FEF OB PICRAEZ RIET 2V A7 &R/ ELE L-, ZOEE, FM 137
NRCOLATORFED ) AZHEIMERHE L TWAHZ ERRENE L7, FM #¥E 41,612
ADHH 1,704 A (1,000 NFEHT=0 21.23) HMFRFEZFIE L, xHHEE 124,836 LD H
H 4,419 A (1,000 NMFEH 7=V 18.94) TL 7=, MR, Fnipr EOFEE ., ~P— FIiX
2.77 LEME SN E L2 (95%CI : 2.61-2.95, P <0.001), ﬂﬁl}z@éw 7 OFBFIEDLA
AD ®V 2713 3.35 1%, IEMBEMRAIEDHAIL 3.14 12 GA-TEZWrEhi- AD &%
BUAREMEOH D 7 V—7) BIOMEERBIED U A 7 1% 2.72 {af L7

Tzeng et al. (2018) described several possible limitations, and therefore concluded that
the findings suggest association of FM with dementia, rather than causation, and that
a longer follow-up period would help to clarify the long-term risks. However, in view of
the study by Pridgen et al. (2017) suggesting that herpes virus infections may
contribute to FM, the linking factor—and probable causative agent—is HSV1.

Yo E, 2018 4E, HATDHFZEIZW DD ATREMED & 5 RFUC DWW TEEL <3 L.,
L7225 T, AEMARIT FM & HSV1 ERKREEGREH D &) L0 b Te L AFREIE &
OBREZ R L TEY . L EWHIRERZ 34X, FM ISk L T2 EMAY72 U
AN B Z EHBHLNTT BHDITHND EfEmftiTE Lz, LvL, 20174ED 7Y ¥
TV BICEAMEEEBE LT, FM ZE 23K 71%, Wiz 5 & FM ORKKIXEZ
5L ARG AN ATHDHEND ZEERELTWVET,

ABRITZZZFETTYT, 2019/09/16

HSV1 Infection of Mice
< AD HSV1 YO T

Although there is increasing evidence in humans that long term HSV latency
correlates with increased risk of neurodegenerative disease, few animal studies have
focused on correlating long term HSV infection in the CNS with functional
cognitive/behavioral endpoints. Beers et al. (1995) published the first report providing
evidence that spatial memory deficits were associated with HSV infection in Lewis
rats that had recovered from encephalitis; this study was performed relatively soon
after recovery from primary infection and long-term effects were not evaluated. An
ongoing study is investigating whether long term-HSV latency results in measurable
differences in cognitive performance in human-APOE-¢£4 targeted knock-in transgenic
mice (huApoE4; Sawtell et al., 2018). In two independent studies, two groups of mock
infected and two groups of HSV-1 17syn + infected (via the ocular route) huApoE4
mice were utilized. Mice were monitored for overall health status, including weight,
during the entire study. With the exception of minor blepharitis during acute stage of
infection, no differences in overall health status between mock and HSV-1 infected
groups were observed. Signs of encephalitis were not observed during acute infection
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and mortality from viral infection did not occur. HSV latency in the trigeminal ganglia
and throughout the CNS was demonstrated at 40 days post infection by real-time
qPCR. At 12 months post infection, groups of mice (n > 16/group) were evaluated in a
number of tests including the Morris Water Maize (MWM) which tests hippocampus-
dependent spatial learning and memory. Striking and significant differences in both
studies between HSV infected and mock infected groups were observed in the MWM,
suggesting alteration in hippocampal function. Examination of hippocampal region
revealed an ~8-fold increase in focal AB deposits. The investigators conclude that these
behavioral studies draw a solid link between long term HSV latent infection and
cognitive impairment in the context of the huApoE4 allele.

R HSV MR IR S VER B DU 27 AN EARBE 9D &V REILAS AR W2 T
9773, CNS(Central Nervous System, HFAXAF#ER) TORW HSV iYL L RERIIZFR M RE D i
AT EITRDIED IO RSB THERER 72 TEN 2 E 3 E D72 DD D BIFR-SIF I 5% 4 T Hh
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Increasing numbers of publications are linking epilepsy and AD in showing that
seizure-like activity in the brain is associated with some of the cognitive decline seen
in AD patients, and that seizures are more common in AD than in the general
population. Also, the risk factors, APOE-e4, HSV1 or HHV6 are increasingly
implicated in both disorders. The three latter factors are discussed below.
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STHZ AREIFIOLNTVET, TALZAOEGEIL, 1) MAER~OKE. 2) MM~
BAL 3) Wk (7Fom<) . 4) UANART ) AOERL 5) FEMDOEEOARE. 6) HBih
DS, 1) IS b O/ (W) © 7 BEREE R E T,

SRR T A IV AN K D RRZE PN R T VR A T A L A DNE E ORI G 2 DA E e
BOZLTT, ~ARRT ARG U T MIIENE 3 7 A L ARG K o CRIEIRE O fh s
ZRLZ L, MRS e LS EMIARRIC 2D 2 RH Y 3, A VAL L
THET 5 &, BEMRAARA S BEOEDIZEELFHAL TV DR X =7 2/
272 E ORFEIRN T A VAR FEBO - DIEDbIL, WhIEV A LV AIZE S LR
BBIZAR 0 £, ZAUSK LT BRI Z o R0 BB G T DA R & 2B i+ 5 =
ETHEPILES E L, —HTUANRTEHSOEREZ LD RMITITHI DI, SFEF
R AIWVABIG T EYEZFA LT, BEMEOABEBEZRIEL Lo L322 ALsh
T, FLEUANAREGEGDO S NI EE—RHIKREGKT 2 Z LidMilaic & - TE
BRI A R L AIZ2 Y | ET5ERR LR 2 i 375 & X 121305 £ O AR RO R 4 i
BLET, TOMEE., UANVANEG LN Tl S £ & F LB 2N
B, ZOZBbD ) BEHICIEREN 22 b2 /R b O & MM R & IO, 55T
cytopathic effect, B L C CPE & FFONE§, REMIZLMIEZEMERI S & LTk, Mo M
{L=PEIR DA K A AR, FEET synsitium OTZRLSCE AR (inclusion body )
DEER LN ET, ARG T TFTL) HTEEOEE AT T, BAKS T, B
W E OEFZ IV S VA HIIEN O B tA IR O /IMETH Y | S ARAT BT ANV AL T T3
DTG IR S NAD LN BHH D T, M E NI SIS B ARE RN N E AR, BN
(IR SNDE AMEE RN ET AR, SHICHF IR SND B AR IR A TE AREFFOET,
AIVARATA VARG BN L, & F S ERMIE0EBBERED BFIC XL - T, ~ LA
A IV ARG LT AT BGRR AT 1) A VARG X AMISE, A AR SE & A
ORI IE & L OE T, 2) UALADHIAN TREICEGET S &, MlaAsk o 4P
FEREDSEHE L 7= 0 MR IO/ R BE OEE N L X A5 R & LT, < %A, 15 BMlaidse
iz FT, RIS Lo~ A T A LV A TR AR R AR L TLEHI> DT
T, TO—ONFEIITNAINA~—72DTY, 3) ZHIIRAEY TH D AR OMETIE,
0 A L ARG I B B 22 R S 20 . MHC 7 T R T 2 EOHUREERSF &2 LCHE
FafE = THIMZTEM L LT, 7R M=V 2 LIS AL b AR A T A LA GRS
LTCLEIDOTY, ZIUTEGLIZMIEAE BT & (TR F—R) CTREREOMAZIZ
DANANKED ZEZHNTWHDTY, 4) ki Z LT £, Fgkisx
F SRR T A NV ADEHETT, Il HIE, ~RA T A VAT L E R
WD TT, ~RAT A VA, 5 EORIEDOFRVIFIZIZR 7 OE RN = S 720K
Y L CREBIZASH LNV E Y IC= Y — 2D TRART. 5., mEEmas
NT-HEHITEHIR TREDO 7 A L R Z N> TEBIZROF 272 D IS LR U YA 2
IVEAE EDFERE TR IRTOTT, ~NV_ATA)VZADHRTAEHDEB 7 A /L ADPE
Yo U7z RIEAL L2 . WAL LTZY SEDDTEB VA NVAEIESE T A NV AH D
VIR AT AN AL THEWNDTT, EB 7 AL AT NN—F kU o3 EIFHEEDS A
REHBPADRIN E 725 TND T ANV ARI2DTT, 15 EMIEIITAR AT A L R SR TH
PLLU CHIBE I LT R b= 22T HHDTT,

VHS virion-associated host shutoff
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B~ XA A NV ADE VAV RA RN Yy AT X7 L7 —E (UL41) 1%, flfatk
X ¥ v IREEHEAK elFAF EHHAEEA L 7T B~ _XAT A VLA Vhs =2 KX 7 LT —F
X, BEBIOT AL AD mRNA 253 LE T, 0B S3u7z Vhs 132 < OFEBAL T RNA Z HJEr L
F9, LoL, MAENTIL, mRNA ZAZH) & U, BHERBHAAREIG 2 & T e COIWr L £ 37,
PLRTOMFZE TlZ, Vhs SFIERIKF eIF4A B L O elMH IR T A Z RN RENTWET, =2
TIL, Vhs BXF ¥ v I HEEE SR eIFAF ITHEAET D52 2Rm LET,  elF4AF & OBEIE,
elF4l TiE72 < elF4A ITFEAT D Vhs ORE EAHBE L7z,  eIFAF (2932 mRNA 20 fiF 55
TR_RTCDVhs XX TE, 72720, IEE= RX 7 L7 —F % elF4F (2272 <721 Tk, mRNA
ENRTAHADICHSTIEH Y /A, elFdH ~D A > REMEIZRAEERHV T,
VAVHRARY Yy hF7 (Vhs) (UL41) =2 RX 7 L7 —Pid, BEERLEFIZL L DR A
FB LT A /LA mRNA ORGEHEIFRZ IIES 5 Biffi~ <2 (HSV) BV A rDaRmR—xrr b
(2. 4, 26, 27, 32, 42) TT (24) , RVEBEET, BRUEE U A5 D Vhs O 2 B —[3,
FERRINCFBL L 72 % < OIEFE mRNA 2 0 R L, TOREE, T oRna— KT 5% R EOH)
SR LEF (9, 11, 31, 38) . 51T, Vhsid, 9 _XTTIEHARWILTHIZEAEDY
A VA mRNA ORE /2 ¥ — A — _"—ZFZE L (13, 18, 19, 25, 38) . ZAUT LV T A LA
mRNA L)L DR EE ZEL, VA NABIBTORRD 7 T AOFKFTE > 1238 2R L E 7,
YOG, Vhs 131 X —T7 =0 U ZI LTI A VA RGE L OV RMER KOS
B OMO sy OREIC EE A gH 2 R UET (1, 17, 20-22, 33, 34, 37, 41) , £Di=
b, HSV O D EE 2 E K T,

SYBES U7 Vhs 1X. RIAVEEREREAF-oTWET, IV EF AL S-F T AT 2T —P-
Vhs il % /R 7 B 1x, —ASRNA 2 CB L OVUZERED 3 "ANCuWr L £+ (40) , [FEEIC,
MM % Vhs &AM e TFAH ORERIE SRIT. mRNA 2 9E 2 vt o ¥ % —RNA & KRS, %< O
AL CAER) RNA 28I L3 (4) , xHIRAGIC, RGBTk, Vhs X mRNA (12, 18, 19, 31,
36, 38) HAEMIL L, W 20O IIFIERBEMGER (2, 3, 10) #ET4fE LWL T
mRNA Z YT U 4, WENR Y —7T 4 7 A=A LiE, Vhs BF v v TIEFEE Y R Y — 4
A F v L CHEBERRE 2 BT IR BAAEIA 1 eIF4H I L WV elF4A (7, 8) IZHEAT DLW
BB L > TR ENTWET,  elF4A [T ATPKERNA ~U A —F TH Y | elF4E B LV
elF4G & L HITH ¥ v T HEEHE AR elFAF 2B L E3 (28, 35) , elF4H X elF4A IZHEA L
AU B —BIEMEAZTE LU ET (29) . Vhs & elF4A [3dbttEibd 52 3 Tx, 4 HET,
mRNA Z 539~ % R T O RAKE 72 138 R Vhs AR Y X7 F RiL elF4A ITHEA T HRES) 2%
FLTWET 8) ., () Vs BHEITHAEHZMEL, ~"UAX—E 7 nRNA % 53fF3 5
RehEmz L (7. 8) . (ii) JRKYLENIC elF4H /NS 72 F35 RNA 241 L 74578723 Vhs % HE%h
2T 572, elF4H OFEA 1 Vhs Ullric s E b 3441k (30) ., T—XIE, Vhs R
elF4F & BiEd 2 Z L1120 mRNA 36 L OHARBRAAR TR A A0 & 3 5 E T VAR LT
%, 72721, Vhs 8 elF4A B L DN elFAH IZHERT D & ) FFEIX, elF4F 2 L TH—4
v MIRoTWAZEEZLTLLEKRL EE A, MINTIX, eIF4A ITIFEER C eIF4F ©
sy UTEEL (23, 39) . FOTEEEN Vhs IZHEA T 5 0MNIAH T, RIS, Vhs (2
FEG LTz elF4H D43 778 elFAA ITHEB TE DM E DI MIIARHTY, L7223 > T, Vhs 23 7-
AF )V GTP—E 7 7 B— R 4B B — A ~DFEEIZ K > THBE S 37z elF4F v v 7RG HE
REBHHET AN E I DE 5 Z ENEETT,

ZOHBOTDIT, elFAF AT, 10 PFU /#fo> BF A HSV-1 (KOS #F) ikl 7-1%
E o 7 &G D 10 R IZ Hela Ml SRR S E Lz, fEICHAT S &, 0.5% (vol
/ vol) NP-40 Z&tefEa N> 77— (20 mM Tris, pH 7.5, 100 mM KC1. 0.2 mM EDTA)
D 2X107 HifdH7-0 1 ml THEREBETAZLICLY, MZiEm L L 6) , el
Ly MEL, Mg EEAO 1 ml 7Y a— 2 300u 1 GEREAERE) OF~7 7 a—2 4B
(Sigma) & 4° C T1HFfHA > FaX—FLELE, E—=XEXL vy MEL7Z#., EED
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150pul 7V a—hra220ul QEREERE O 7T-2AF /N GTP-E7 712 —Z 4B (Applied
Biosystems) F£7/2idk 77— A 4B Cl1HERA v FaX—F L E LT, E—X%ELy
MEL., 1T mM GTP Z2& kG Ny 77 —TC3RIPEF L E LTz, S LI=Z /7 L,
HED SDS B TNy 77— (50 mM Tris, pH 7.0, 2%I[wt / voll SDS. 10%[vol /
vol]Z Utm—/v, 5%[vol / voll B-ANHT "X ) —)LTEIBTHZ LITLVIRE
L¥E L7, ) VDS-PAGE 38 XN Vhs-LacZ @& % > /378 (26) F£721% elF4A2 (Novus
Biologicals) (Zxf9 24KV 7 m—F hiifyE. F721% eIFAE (BD Biosciences) F721%
elF4G (Cell Signaling Technologies) (Zxf 3 5HE/ /7 u—FNHilkEffH L7y A ¥
v7ay MEZED S LE L, Vhsid, T-AF /N GIP-tE 77— 4B ([¥] 1A, 2A,
BLO3 ZHM) | eIF4F iy eIF4E (X 1A, 2A, BLO3) | eIF46 (K24 BL N3 )
BEWelF4A (3) . 7277L., Vhs b elFAF 2 R—R > bt 7 72— 2 4B 2R HA]
FEICHEAS LERHATL, [AEEORERED in vitro TSN Vh THEBIZEEINE LT,
Z O [35S] A F A = A5, Vhs IE. INT T7 4455 /IR~ b (Promega) % {5 /]
L7z in vitro 8 BB L OFRRIC L D A S, A— 7203777 s —ic X umiis i
F L7, RSN & RIERIC, in vitro TRIRRE N2 VhiE, 7 7 = — R 4B Tid7e< 7-
AFIVGTP-E 7 70— A 4B ICHED LIZWEICEE L Wk Lz (X 1B) . RS R
ERERT D720, FEEME T- A F IV GTP 28 T-A F )L GTP—E 7 7 B — A 4B & eIFAF ~OD
EOEBA L. BIBICHEST S Vhs BE W elFAF A OBEAZF O TNE I ERELE L
Too AMRERH Y E 7213y MR AR M ERVE AT, BIRZIINT 2 10 2RNc S £ & F
RBEDO T-AFNGCTP WM LT-Z 2B T, K1 TALZ LIS T v A %
fTWE L, a7 E G 5 L. EWE IS N7z elF4E B LY
elFAC DEVDHEBEEMICHEAD LE L (M24) . 7T-AF /LGP IX. in vivo (X 24)
BLWin vitro (K 2B) TLYHEA LI-WEICEET 5 Vh O &% KIEICED S,
Vh @ eIFAF ~DOFEBIC LD DO TH Y, B —X|ZHEBE,

WA, HETE Vhs—eIFAF A AN O T e IFAF [CHIF SN DB AR 89 e il
RFE L, BRI, eIF4F ZES DA X FCTHDHEEY a v 7, Vhs & T-AF
JVGTP—E 7 7 0 —RAEFEAET HWE L OFREEZHEMI T, EDHEOD elFAF OFES 1
I AR D EMERE A~ DR N EIET 50 E 9 & E L72 Vhs D E—X~DfES, &
B a v 712X 5 elFAF OFEITIGE) S Th 5720, iU 27 AT
4 (15, 16) ., FHEICE 21T, Hela MifalZ 10 PFU /i By AR HSV-1 Z ik K1 7=
(B 3A) 10 FRfEIfR, @ OEMICAFIEST HEFMICIN %2 T, H5i% 200 mM NaCl % i 78
U7 B C A e Uz, AR 2RI U CiEfiR L, MIREMEmE2 3 CIcERIZTo%o 3 F
SEREMICHRUE Lz, —EB0E#R TIL, 60 %I 2R L, B OSER
EXHLUE LT, MBI, v a v 7 OREEHRO S ESE A TR S E L,
T-AF N GTP-t 7 7 —RIEE LT Z VBRI T D202, fE7T viAf &%
L E Lz, TAWED, T-AF /L GTP-t 7 7 0 —AIZHE LTINS D eIF4A B L O
elFAGC DERIZE > TREASNA L H 12, EiET g v 71 elFAF ZE L L7 (¥ 3B)
Z OREEIT 15 3 LINICR I FTRE T, Mgz @Rz S 6 L% 60 0 E Clzse T LEL
720 elF4E T eIFAF O F ¥ v THELE IV R—3R 2 b THY . EIEA P L AP THHIE &
A LETET, SESMOREIEIZL Y eIFAF EEEOTXTTIEH Y THAMN, 6045
DNIZZ OFEENEZV E Lz, ROEBERZ LT, @Eva v 712k, BiEE
B LIZMENAD Vhs NEGEICIHIIE L, v a v 7 OER 60 53 LANIZUW K D7D Vhs 73 7-
AF IV GCTP FEEMELE FfEA L7 2 & TF (K30) . fERIE, Vhs DAY D eIF4F FHAAE
HAZ LRI ETHY ., ZOMAENEMIL Vhs 28 elFAE I T A2 LIk a0 TR WD
LERLTVET,
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WIZ, eIFAF L OB#ICIHIT D S ESE 42 Vhs BROEELFFE L, BRKE LW
A Vhs IR U X7 F RiL, in vitro #5538 L OFIRRIC L » THRE L, X 1B Tl L7=
K 21T, elMFERICOWTRIEZ T v A LE Lz, fEEREZX 418 L, elF4F (TS
U784 3 L OVER 2 R B O B, eIF4A 38 KO8 eIFAH ~OfEA . B L OLIETD
FFZE CIRE SN2 T AX—E 2 7 mRNA D43 fiRfE 2R L CWES (5, 7. 8) , T—
ANH N ODNDFEFHRDELNE T, F—I, CERIEND 382 T I JE~DZ L/ ED
GIWrIX, elFAF ~OFE G I ATRE A2 5 X FHATL: (K4, 64TH) . *HRM
W2, PO 201 T 2 BORKIE, HAERHERHTERNWLLE TR SEEL
7= (4, 34TH) o L7=23o> T, Vhs OFYID 211 7 3/ FENOBEHIL e IFAF 5S04
EHTHY, mHD 3827 I JETHHTY, HIT, elFAH ~OfEA 1L, Vhs & elF4F @
FEAICIINESH Y FH A, 2L, WS ONDZEENR Vhs @ elFAH ~DFE S & BEIE L7= 23,
elFAF & DM AEAERICEE L2 o272 T, =12, elFAF IZBE#ET 5T X TORY
RTF RW elF4A ITHEG L, elF4A OFEE 20 F 721 ZHIR St 5 229828 B & eIF4F OFH
HAER ZW £ 721305 S 5720, Vhs & elFAF OFEA1E elF4A IZHES T 5 RS & FABS
LE L7, 72770, elF4A DFERZIE T S AL FRITT T, elF4H ~DFEAIT b 8+
LT, ZIVHDERY X7 EITIIEE ORI E LY T THEEE N EENTND
AREMEDR S D Z EAIRIB L CWDH T2, T —XITEEICERT 20BN H Y 3, R&EZIT,
F—2F, Fv v TIEREEAFT Y = ZIZ K o TEIRR S 415 mRNA O Vhs 451 eIFAF #i&
AMMETHDLENIBZL—HLTHETN, elF4F 20 L7=F ¥ v 7 ~OIEM Vhs =
VRX 7 LT —BOHMRT Y 71X, Vhs BEMPEREEIZIZ 0 TS Y THA,
T2141 ZZHRARIF = R X7 L7 —BIEHEAZREFL (14) | elFAA B XDV elFAF IZHEE L &
TR, NTAF—E U mRNA IO L EF A, 7277 L, elF4H Zf5A+ 2 HfEIZH 0 £
HFh, ZTROHBICLHTIOT—% (5, 7, 8) &, A% ¥ o I72 mRNA @D Vhs Z3fi#IC
elF4H & elFAF DT ~DFEGNMERGENHH Z L2 mE L TWET, BT,
Vhs Z—HFF 4 T DRAT=ZALIONTEL D EEFE2NERH Y F7,

2019/10/6

7wy 713, DIEOGEM (9 & <) FFEM (& 2<) LTINS E 28
T 5 BRAIESER R £ 2T RICER S D REEEDO —ETY, BEEMHEHNLDOE
LA AT DRHERE E 2FUT, 24 2 SOy, ERlof GBI 1B
EIELE~ AR CEM) 136 LE~MBEL £,

BAZ AL 220 DN R 0B 28 LWV VD RIENED DR RS, ~ LA LRT A IV ADIE
A TOWD I E AR L EL L), WEE TR THEIEL TOTEE SAN, D EREIRZ 225 B
BATIT 2RI I 2 ES D DAREERILEY, SHIZFvayra oLz L £, KB
AT THZLbENUCHYET, DIBEIRIEDOH NRFRE OO Lo AL T,
SR DA LI ANV AT E DG L CRIELE T, ZOUANVRTEIIZ, ~LRAT A
NWAIRDTY , T JRAIRIEIR D 3~5 B IEATLUET, ZDORIT, REENRSC SO A8 ZEA% B |
FHUTDAR BT ay I EQOBEVERASEEET, ZIHH R TV R EG0IE DR )Nl
DR DEE 2 7offia CEUIZAE R/ DT, AR &L DDOTLIIN 2 XA, A
TN Do T EZT, BRI o720, RS LIZVLET fa, A 7 Fiddh<E
THh ERGER TT D0, A TNV BT A VAR ADIAATZD | BIZADIAT Z &2 D
TY, ZHUT, A TN R D E, S ERVET, N ERbe, <D~
NATAN A H I HIZE S TWA AT, OIS REDOERWSAEFAD T, 2O JE A R
HOEFITHE— NEL TSRO TY, [RCITAIRE 5 <A BRI O R0 D B D N E D

122



IS, SOITHNBARE R I L TODAILRARZITIUZZIEE | SHIZJEFROIRRE)
FHUEEENEE e E3bE, BRGE THD NK AIETEMELL ., Ofh7e & Of iz B
LTRELIZD DD E, DIROBE, SEVHEIEE RO DEFEL CLEIDTT, HHAA, A
IEIRTIFITE F0, DVERSLEHIERICESRVAEIALENET, 20T TR N
Lo EDHTFNZ, ~RAEDERN T L2 o T WERDILDAR v ayy TRIET HEE
SABLWET, ZHUTBEBERL DA 2 SR T CVET,

19— DD RIEFR B EL TEMEOBER RS FT, DIERILOESC DFEICRIEN LD
R TT, DIERITRDE, MRS DE BT DR ANEFNZHE 2 CLENT = AR — /LK
TSI DIEOR T ERAZ B LU ET, DA VR —T LR ENE T, F72, M0 EE S0
A RDE DT HZEBM 2 HVET, DO REMETNET, AL RLEM DIER DR
RIE72 DT AN AL, FESIZAVASRATANVATHNET, ~IRATAVAL, TG AT EEL8RD
W ZEWTEDLD T, ~ILRAY AV ADREYLRREIL O D THY | e WNTMEDIE A, FaE L
TR, RN THOL) D&, 8., ML, iR, 2F BRI E O LEEIRCEYYES L
TOEFIERPZH TEE T, ~NARRATAVAEYE L, . TR, AR, S BERR Y
DIEREZETHIERITOTT, Al ROIERIT., FERDIZ-ZVLARNE DG, 78 EE,
TREERAER, AP D REZERE DARE, ZL T avZa b D E T4 T, XTI DERIT
B BEONIE DZERIIER 2R 0B T, FrZ, BUEALLAL & T3, ZOBBEMR LR T
I3 DEIERDD —HEL TR DG 127258, SVNIODRMEDTZaXIz8 bbb i), Bt
DRFENRDI B, ARS72 B TIXRARC T 2y | HAE7 MR RN EEZ[a D S\ o= EER AN LA
AFARAEMZE L TUEOET, DA I Ol 2e & &> THALRWHII T, RIEICE-
TOA IR A EES NS FAPH DS L 3D SO Z A— Y N EGRITIE RSN E T, DA RIS DR
SERIT. DD END LN ST S E I E L B RIE I L DREBER DIEAR L 7 O FEvn)
ODOREENEEL TEZY DR 7 EH O DK T MME IR E WS TOEN FEo 7= <8
B EbBVET, Zo7bl AR RIMAENIBER LB D DOX A= 0% 8
PELDARITHELLZEICHRVET, DEROIERITEE, 2F BRSSO >T- 2 HIER DT
(2L Bl IR R A2 R B E3, ArEIE T3, LAV OIZEIER T, &
JEIC LD IRER DIEDFRHEAL S DB OR 7 IIME T L, O DAREEFIELE T, IX
fatE DI R EFRE N ET, XD, ~ALRATA VAT TR DT, SHIZHEHREOTE N> TH RN
DTT, SFRDFEFALIIEL TWDDIE, FIHDOH T, E0b TR ThA N AR R E H
CAREHREBIIANANATHDHEND 2D TT, ZORRILFELNDEEE £ T, #ETHRED
ATREMEAS B F 9, DRSO B 2K U720 | REEARE R U720 HDVTHE D HH RS
BWARDBHIUE, B LB ROBREETHILERSHYET, TTMETHOOH I aR= T Z2HIE
LET, DR = T 1L OM RN EN D LMK I H TALDO T, TLTLEXS LT
a—KBRETT, ODFhaR = 2EHVET, O bnAR =2 I(cTaD) &L fFhaR=
T(cTnT) TY, LAHHIIEOE AT, IEH THIUE, AR E X IEF RO TRRAT AR AT RED
BWELNFLELET A, LALLM NANLRRAZL > THRESELNAE ., OO/ EE
FELTCLEW, Tl X cTnT & el 0 B M H IR L, M AL ET,
HIHEZD LR =% O R A R LTz~ LR R ZE s TR/ —V ASE D
NTAENBERBE L TR L7304 B ERICZEZ2DTH, TXITOMED O H O fIl s E
F LR DAL DO FITIARZ R ORI, ~VRATA NV ZE > TEENDE, LA THR VR
KB ZDHZENBR CEIZTL LD,

2019/09/26

DR =R T cardiac troponin UM, cardiac ITOMEDOEWHIEKR T, LT ¢Tn &
EXFET, bR =2 (troponin)| IS T D B A &0l D F1 )V 7 A A AT LD IUHE HAEN
BOTHLHZREEZHI MR =13, haR=r C, haR=r 1, haR= T L4 MHT5072
RSO RSREMIICH 72D 3 DDV T 2=y NNDIRDZ L RIEEA R T, DffibrR =21
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(cTnl) &R =" T(cTnT) 1T FHIRO & A T, 5 ThiuX, iR EITIEF I
WO THRAARTTEED, HONTEIC TR TEXAIEE DI ELIFIEL EE A, Ll Ol
R MR T DL CLHEESE) | cTnl <° cTnT % & Te g 4y 23MEER MR PSR I L i H R FE S
FHUET, LA T, eTnl-cTnT 1RO A R D RE N @O L~ — 2 — T4, &
HFEFE DO DFEIEIL S OR - FELR B THRILE T2, KR 2 LHEEED Rt —
7 R RN O A RE 2E OB E) T, MR OLfkaAR =2 (cTnl F721E cTnT) OHEEIZ
F0 DR IO TR 2D D e A B D SRR AT BN TEHDTT, Tl
RO FHEEFEI T ANV ARAT A VAL I DR DN R IZ L > THA LD L3t o Ll B Y
XSO TY, Z2RIED ZL DOJRIRIFAME IETHY ET, RIFRRIRIZ L D05 (Rid~L
AL S TOFRIIEMETEL TUEVWOEDO RIS IEED0 6 TT,

DR = LD REZE L~ LR AT A LA

DMHFEZEI T 945E C Myo-cardial infarction &EX | BEL T MI &5v&F 3, Myo-cardial infarction
D Myo [XFHFR D, cardial 13L& . infarction [IFFZED LW EBE T, ODAGFEZEL T, BhREE
b7 EDER T gD 1 & GEEBIAR) A3 52 RIS ZENY | M A3 i@k 2 D ATHIIE N SEA CTLEHZ &
T, INE O WET, DR =00 RO I Lo ORI EEEL
X CHLIVET, DA MR = AL LA AL L 7= DA I AFTEL QU e Z e Ry
B THY, ThBRAHETZb D7y DAMP EWb i DMl DD 1 5720 T4, DAMP (%
H3EC damage-associated molecular pattern EEX, H AGE TNV RZ LA G ERE )1
INH = EFRL SV AL IR GO TS TR e SIS D A B 5%
B LTI TLAO B MR = 7D T A, D ZEICER L IR Mk~ CTATR
ARG L ST 3872 DT, ZO I IEE L CLED S EAEEi DD E
KUE BT Tlrbob7e<7eh | IRDME IEL TRIRFEA T D TT,

FICADANEDGIE N—A VYT =X ZANZ05 L THRMSIINTNODLEIIT HSV-1 <2
HSV-6 R TAMADIREKR THYET, TADANTOWTITLARNCEELLSE W= 91T, iRk
HIIR O BESE ARG R T DA 22BN (V=T o R e A M I LI~ SR AILE > Th B D
KL CLEAT=bl, BERE E RSN OIRE L7 L L1, IREDT-9DIZ
TADAFEIEL, KIMOMRHIIE ORI BRI EEL ZORENLNDIEIZL>TRIY
F9, TN TIHEROPICADAIRIZE AL OMNHHIFR L FEL XD, 1 D B IZHE R2 Mz
LEAT L 2 DOHITBE DLV EME T2 AT D 2 OHRHVET,

1 > H OB ROBEE M2 DT CTADATEOERIL, AR OBE X, TR AAF <0
HIN T AT DI DA fiE L CHIBEPIC AD ZETALE T, LER->T, ZHdA
Fr DENEEIZ AHZEIY BRI RENEZSRWESICLET, COERAOEKIZIE 1) V2=
R 2) IR BE Y 3) v afig, 4)Y =HP3IR, 5) ThAZ IR, 6) FET~—hk, 7) 7ER
UF | 8) NI /RNURERBHVET, IR OBRILEEZ AN T T HHLDOTY,

2 2 H O R OB Z 258D HHT CTANAIEOERNZOWTETALET, Mo FIzix
GABA (FFy/N) LV BB 2 M2 HEE 20 SWE DR HVE T, GABA IX gamma-aminobutylic acid
DIETFTHY, AARZETIT v — TI/FEIEE VW ET, GABA IZBLIKNCHF I TR — 070 L
DB R DOMRAREEY E OIBFI W E B S 2 BB A TRD 20 VT v/ 2%bi=b L £, Ml
ARDOMIAREYE LU CRIREZ £ TV DD T, IR A TRD DI TANAFEIL GABA Off)
ETRD | CADADIERZMMZ E79, ZOBBEMHEEEL T, | DI TEB/RAL 2) 7B R4
3) TR L A) TN TF o 5) R UT LR, 6) Ve X — LR T EH SR 72 E M
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AD patients have an increased risk of epilepsy and almost 50% have abnormal
electrical activity in the brain, which does not cause a seizure but is detectable by
brain scan technology. Lam et al. (2017) pointed out that amyloid plaques,
characteristic of AD in their numbers in brain, were first described in 1892, in patients
with epilepsy, and that AD and epilepsy both impair cognition and show overlapping
patterns of cellular neurodegeneration and hypometabolism in the temporal lobe. They
added that interneurons are among the first to die in AD mesial temporal cortex and
that the ensuing degradation of synaptic connectivity and circuit remodeling could
contribute to memory storage and retrieval. Intermittent temporal lobe dysrythmia
could therefore account for early fluctuations in cognition in AD patients. The authors
investigated mesial temporal activity in two AD patients with fluctuating cognition
but with no previous history of seizures, using intracranial foramen ovale electrodes,
and detected clinically silent hippocampal seizures and epileptiform spikes during
sleep, a period when both were most likely to interfere with memory consolidation.
They suggested that early development of occult hippocampal hyperexcitability might
contribute to the pathogenesis of AD.

AD BEIITAMADY ZZ 8 EL NEIFE 50% DRI g 22 BB EEN RS, ZOEKN
B IIREE S XISV O TT N, AF YT 7 /ay — |2l TR ATREZR DT, 2017
EAIZT BTV OO EEEZFER L E LT, 1 DITTInAREE GEABE) IZMICB VTS e
WI)IZRBW T AD (R THHD TTNZDTInARBER TAMNAZL > TODEF BN
TIELDH T 1892 FITREHIN T2 VDI A F TSN EL, IRIZ AD ETADAIETE &L
PRHRREEZ PR E L | D> D BALEIZ T DA ESHINE O FEIR L ISR IR T Ol O EE T 5
ING— B R T L EEDIRR L E LT, SOOI 228130 o0H0 ET, 1 DIFNTE
=a— 3 AD OIEFRISARE CRANZIEIR T HZEE, 2 D HITFHEDRIZAELH T A
DA LI O BAITFREOZEEFLEOMEEIC —EE > TNDHENIZETT, LIz2i->T,
R ISEBE DI OB FL 51T AD B OFBHRERE ISV DO LT N HHEFBH TEEL,
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JFIEIXERZE NI M FLEE A U C ., BEAR FR IS ERR A S DM FEEL TAD AERA
AV EFE R L0 T, B CHOMNEE R ANV T EIE M OWE B3 VEL R B I3 &7
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THRREMENHDHEERIEBLT-DTT,

In a recent feasibility study (Musaeus et al., 2017), an anti-epileptic drug was tested
for its potential impact on the brain activity of patients with mild AD in a double-blind
within-subject study. Seven patients were investigated on three separate occasions:
their baseline EEG was examined and then they were injected with either a placebo or
with the anti-seizure drug levetiracetam, at either a low dose (2.5 mg/kg) or a higher
dose (7.5 mg/kg). Each patient eventually got one dose of each type, in random order.
After injection, patients underwent magnetic resonance imaging (MRI) to measure
blood flow in the brain to quantify brain activity and detect its location in the brain,
and they took standard cognitive tests for memory, executive functioning, naming,
visuospatial ability and semantic function, all of which are affected in AD. The higher
doses of the anti-seizure drug were found to normalize abnormalities in the patients’
EEG profiles, increasing brain wave frequencies that had been abnormally low, and
decreasing those that had been abnormally high. Although the authors found no
improvement in cognitive function after a single dose of medication, they plan a longer
and larger study.

2017 H-D LT ALD BT D AT AT REZRMFZER —F G MRIE T TADADYERE WNIZ T OIS
T, BUCADAIERRRED AD BE DRIIEENZ KIZLHIDFHEEZ OV TT ARLEL, T ADA
F 3ENIT TRESNEL, N—2F 1 EEG (MK X)) 230 ~7-1% ., IR (2.5 mg / kg)
FEE R (7.5 mg/kg) T IR FITHCADAFIERL XF T4 LEEH L ELT, &%
T B BEIIT X LRINEF TR EAT D 1 SR GSNEL-, 1S4, BE TR I
S8 1E (MRD) 252 1 SO BE I N O i 2 H E S i, Hu@/ﬁh% s bX, M OTE

B OEALZFR A, G, FEATHERE, A RiA S 2 D7), HZERIBE ). BLOEMMEREIZ X7
DIEUERINT AN Z T E LTz, ZIHIET X TOREIL AD f?ﬁ%%x TET, BmAEOHTA
AR, BB ORI OGO BT 2R L, B IR B Ak A s, Bz
mu\ﬂuzﬂzﬂzﬂz%z%ﬁw SHDHZENDNVELT, FHOIL, IO H[a 8 554 | 2B A EE D L
FIL RO ST=D TR, IVRWD L0 KA 724 H B L THhADTY,

& (2.5 mg / kg) IkgDIETEIZH LT 2.5mgDL _XF-FEX L5 55 HL0HZ LT,
R—2Z A BEG (B4 X)) #4817 CRIPLAET) @ 100 ms (RUFL, millisecond, ms) D BN %
NR—2T A (FEREEN) 2 _XR—R2T A2 EEG LWVVWVET, OFY . 100X T4D 1% 10550 1 #

Moz T4, U (RU LS, millisecond, it5:ms) JVFMIZ, 1000 45D 1 FUIZEELU W O B
AT,

Jibd 13 9555 C Electro encephalo gram &V, EEG EELE T, EMCEIO I HAE UL HESTE
Bz, SR b ORI, SR, IR IR R &S IE OO R TRESRL72b O T, EEG D35
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. EBITIE, MATEMH LS8 RE > CVET, o HICHRENEZED ., IRKE T
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NTWDLERIZ, 77V v/ BEPHVET, BURICETZITMBN T HEL DT 7 ESE
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a WAEEREL L CEN LY & BEREOBEVIEIE 2100, AR E O B UVDRIE 2 3 g & v
F9, EEIXIER AT 200V~70uV TH Y . ZHEHEEMEWDWVET, 20pV LTI
AL, 100pV LL X E B & VDWW ET,

BEiPEEOREZFHRDDIIEMENHWONE T, REEMI T2 LREHRO a 3
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~3Hz ® § & & 720 F9, MERFGEENR (TUWAAUE I TWVIE) &iE. /o b AREREFOK
BICR 6D 12~14Hz O T, FEEEIZHEK L CHEL L, ZRHEEDIZIZEL TV 5 4
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THAIDADRREE T A A DOIFZEIEERR NS S 23T D HDEREO — D> THI M TAn A
DBWH LIRS R BB A R ET, TADADSEIT T TICRRELEZNMEE LEL X
Yo TAMADIYEDALTT D 1 DIZERNETAD A (BRRFEVEEL O TADA) ESFENE ER55 .
FE ) TAD A RO FENEDH DT EE SRMEEL O TAMA) D 2 DIZ3T6NRET, 2 2HDT
Ao DSTFEDHITITIR IR Lo TARREM: (JFIFME) TAM A SREGEE TAD A ETEME T AN
2D 3 ONTHTET, BRI F LR O 2 SO SENSTAD AR ZRESIET, W Piucl
A, ZDIHRTAMAD T FEST-SEWRMPRNOTT, 72 87251E, TADATINO EDHER
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There is also an amyloid connection between epilepsy and AD: Joutsa et al. (2017) investigated
41 people who had suffered childhood—onset epilepsy (one in a hundred develop the disorder
before age 18), and were then followed for 50 years until late middle age, and 46 matched
population—based controls, using positron emission tomography scanning. The aim was to find if
there was a predisposition to development of progressive neurodegenerative disorders such as
AD, as indicated by A 8 accumulation, and to find if APOE genotype is a factor. The authors
reported that the middle—aged adults who had developed childhood epilepsy had more amyloid
plaques in their brains than matched controls without epilepsy. Plaque accumulation was
especially great in APOE- ¢ 4 carriers. The subjects had had a variety of different epilepsy
syndromes and were in remission. Many had not had anti—epileptic drug therapy for decades
which, the authors suggested, linked the increased brain A 8 to the pathophysiology of epilepsy
rather than to seizure control or duration of active epilepsy, and might help to explain why
childhood epilepsy could lead to cognitive disorders such as AD.
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genotype BIs T HIX, HDEMELR (N) DEFOBR T OFERRERIGER TT, L2A0, H5D
BIEFFELTH, ZOEBE E?ﬁ)%\éﬁbfib‘ BbdY, BT HEEERBE D NNET,
B FRERBRILTLY 11 ISR UER A, RBRL, TERE, 34E. FI3 787D,
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T, TR T, ERE, A, FIATERED, EMOEERITB SN R T,

There have been a number of studies specifically on the involvement of APOE, and
also of HSV1 and HHVS, in epilepsy. The role of APOE in epilepsy development is still
controversial, some studies showing that ApoE-¢4 is associated with an increased risk
of medically refractory epilepsy, of late post-traumatic seizures and of non-lesional
mesial temporal lobe epilepsy (MTLE), while other studies found no association in
non-lesional TLE patients nor in MTLE with hippocampal sclerosis (MTLE-HS)
patients (Leal et al., 2017). An association between this isoform and age of onset of
temporal lobe epilepsy was found in several studies; also, the APOE-e4 allele has been
associated with cognitive impairment in epileptic patients. Leal et al. (2017) aimed to
elucidate the importance of febrile seizures (FS) and the role of APOE in MTLE-HS
development. They described MTLE with hippocampal sclerosis MTLE-HS) as the
most frequent pharmaco-resistant epilepsy, with most HS patients having suffered
CNS infection, head or birth trauma or FS, the latter being the most common injury.
Their results showed no differences in APOE-e4 frequencies between MTLE-HS
patients and controls or between MTLE-HS subgroups, but APOE-¢4 carriers had an
earlier MTLE-HS onset, as did MTLE-HS patients with FS antecedents compared
with non-FS antecedents. They concluded that although APOE-24 and FS might not be
involved in aetiopathogenic mechanisms of MTLE-HS, these factors could speed up
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disease development in predisposed individuals.

TAMANZEITS APOE, BELOVHSVL & HHV6 DR 512 B2 BARIZR B2 0 8 <HV £
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P BURISATE CTAMAEBVDNET,

TLE B IZH B LIE (MTLE-HS) B3 temporal lobe epilepsy I H AGE CIHIEEEE T A A
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BRI ONTHUVWNET,

FEEMEZEVE (FS) BT iuA (FS:febrile seizure) W TV LA (LR, Fs) &, FI265%
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Lo THEFEDOMGEZ DL TOVET, BEEDRNIEEICR L THREET, HHV—6: B
JLRAT A )V A 6 BTy A LA (human herpes virus—6) , HIV: BRMEJE R4 1L A (human
immunodeficiency virus), SSPE: subacute sclerosing panencephalitis, PML: progressive
multifocal leukoencephalopathy, HSV: Hififi~/L~X A7 AL A (herpes simplex virus), VZV: 7K
i« ORI IZ T A VA (varicella zoster virus), CMV: YA AT a7 A /LA (cytomegalovirus),
EBV: Epstein—Barr virus, HTLV—1: BERJSERAME AV A 1 B (human adult T—cell
leukemia virus—1)

Other mainly negative findings included that of Li et al. (2016) who investigated Han
Chinese and found no association between APOE-¢4 carriage and the age of onset,
duration of epilepsy, frequency of seizure, febrile convulsion history, or hippocampal
sclerosis, although they suggested that the e4 allele was a possible risk factor for non-
lesional MTLE. Also, Lavenex et al. (2016) detected no association between APOE
polymorphisms and FS.

2016 FAZY —DZ OO FITE ERIRFHARE RITIL, PEAZFHAEL . APOE- £ 4 DIR[A
EFIEFMD, TADADFHGEHI., FYEOBEE | BT OIARE, F72 I3 E ik e oo i L2 BE
PEIIFRDOLNRNEVOIMERHVET, ZIUTH2 b5 T, V—513 APOE- ¢ 4 [ZFERE
MTLE (Zxf U CIE Al REME D H D ERRIA 1 &) 22/ RIBL TV EL T, F72. 2016 41T Lavenex
HIE APOE £81 L FS (B IH A ORNCBEIEMERSH L X RS T2 c& A TL
77

I CMAIBAZE T AD A (MTLE) 544 . PN AU IEEEE C A7s A(mesial temporal lobe epilepsy, LA
T MTLE & Wg9)

APOE polymorphisms APOE S \)i&E{s DA ERL F3, 2RV HDiT, Eis D8
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THY, BIE T AL T D DNA OESIDEEZETHY , 2D 1%L, EOBEE ThHHLDLTE
BINDIERZLNDTT, SN2 HE, R R TIIHVET IR EL GRS IVWE R
THOET, FAEN 1%L ECHHED L NI AT H B AR DI AT DB A28 B L5
BHIHZEbHY, EREZMOERITITRILNDHVET,

As to a viral involvement in epilepsy, Wipfler et al. (2018) carried out a meta analysis
of eight publications on HHV6 and MTLE, all of which had used surgically removed
tissue samples from pharmaco-resistant patients. HHV-6 DNA was detected in brain of
19.6% of all MTLE patients compared to 10.3% of all controls (p > 0.05). As the authors
state, these data indicate an association between HHV-6 DNA and MTLE, although
whether it involves HHVG6 types A or B or both is unknown, as also is whether the
association is causal.

TAMANTEBITDTANVAD IR T 2018 421 Wipfler 523, HHV6 33X O MTLE (1A
ERITELECADA) BT 5 8 DRI DAL S FfEL £ LT, ZhHO3 T, FHl
M CTADA BEDSAEHNC OISR U=k 7 L 2 SV EL 7=, HHV-6 DNA (X,
Toarbr— L G D 10.3%IZ 26N TTN—J7, 7XTD MTLE BED 19.6%
DO TSN EL (p> 0.05), FHE DB RDI0, ZHDT —#1%, HHV-6 DNA & MTLE
OREHEMZ R TOET, HHV6 A BUE/- 1L B B HA\WNIZE DO 5 8B 53 2 E I TR
HC9,

HSE causes epilepsy and epilepsy surgery causes HSE recurrence. HSE is caused by
HSV1 and is the most common type of viral encephalitis. It is an acute, rare but often
fatal disease of the brain. In the last few decades, treatment of HSE by ACV and other
antivirals has decreased mortality, but morbidity in survivors is still high. In the
author’s previous review (Itzhaki, 2017), it was pointed out that HSE is a major cause
of seizures, the occurrence of which is probably underestimated because of their
frequent subtlety. Unprovoked seizures often occur in the post-acute phase (21 days
from onset of initial symptoms) and they resist treatment. If seizures occur during the
acute phase, there is a greater risk of post-encephalitic epilepsy, and hence of poor
long- term prognosis (Sellner and Trinka,2012).

HSE (Bt~ /L~ 2B R) 1T TADAZ I EFE L, TADATFHTIE HSE (Bt~ L~ 2% 5%)
DFRZGI S ILET, HSE X HSVIL IZE->THIEEIEN, b —RIRZAT DA )V AP
M T, 2O HSE 1%, BPEICEZIDZLOTT R, ENTT A, LIXTUITEMBIIR MDA
TY, WBEHTHE T, ACV (T rre L) oMo Bty ALV AFKIZ LD HSE (Bl L~ 2[4 5% )
OB TV RIIME FUELEN AFE ORERIIEIREL TEWTT, ZOMmIDOESL
THHALY P —X XL AEIE (2017 4E) DL E 2— Tl HSE WRIED 2B K THhHI LN
FEfSELT-, TADARIEIL, LIRUIERERTRIINMZ AUV SO 7= 012 8 BN
S TWET, IEFFIEDFAEIL, Z<D%A | SMEE% (WIHEROFRIEDD 21 H BH#)(IC
AL BRICEIILES, SMEINCRIENEZD L, A% TADADI AT R ELRY, £
T 1% N EAL T DA HEMED BV E T (Sellner and Trinka, 2012)
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HSE #&FEC herpes simplex encephalitist EE& fRUTHfA~LARAPR 72D F 9,

Unprovoked seizures FEREFEMEIENE LW FHREIE. BHOD 2B R 22 MR B EL TD H %
FAETHD, ZIUTK U TIAFRMERAE L, BHREBMEFEE, IRDLBEEFRAE LS Z T A, 7k,
MG B PR | R 22 8 D RMED I ~DIR BT D UG E L TIRIE T HTADA
RBIETT,

In a reverse effect, surgery for treatment of epilepsy can cause the relapse of HSE, as
described in several case reports: Bourgeois et al. (1999), Kim et al. (2013), Uda et al. (2013),
Lo Presti et al. (2015), de Almeida et al. (2015) and Alonso—Vanegas et al. (2016). HSE relapse
presumably occurs because of reactivation of existing HSV1 DNA in the brain caused by axonal
cutting—a known reactivator of the virus.

WZhETIE, WL ODDIERHRE THHIIN TODINT, TADADIRIEDTZD D FAfiH
HSE (Bffi~ L2 5) O FFE 2| SR mlRetEnsdvEd, (1999) . Kim et al, (2013)
Uda et al, (2013). Lo Presti et al, (2015) . de Almeida et al, (2015) XN Alonso—Vanegas
et al, (2016)72EIZEDAFFERER TH, HSE OFIITBZ 5L, MR UM Lo Tl & s
LI DEEAFD HSV1 DNA O FEMALARA TRAELET, Ziud, LB TWD Hijli~ L
NAYA NV AD FEHALD T T,

HSE has some links with AD, in that it leads not only to seizures but also to memory deficits
and behavioral changes, resembling some of the changes seen in AD patients. Thus, there are
functional inks between HSE sequelae and AD, links between AD and epilepsy, and HSE and
epilepsy, probable links between epilepsy and herpes viruses, possible links of epilepsy also with
specific APOE alleles, and much evidence linking HSV1 to AD. The episodes of HSV1
reactivation which are postulated to occur in brain of the elderly must necessarily be very limited
in extent as otherwise, they would lead to overt encephalitis. In view of these connections, it
seemed reasonable to consider that HSE occurrence in APOE- ¢ 4 carriers might lead to AD,
although it would be rare because of the rarity of HSE (approx 1-3 cases per million population).
Relevant literature was therefore searched to find if people who had suffered from HSE have a
greater risk of developing age—related cognitive decline, and specifically of dementia or AD. Four
published studies and one unpublished survey showed an increase in dementia or, specifically, of
AD, amongst survivors of HSE, suggesting that the survivors might have shared another
characteristic which added to a risk conferred by HSE—possibly, an APOE- ¢ 4 allele, but
unfortunately, none of the studies investigated the APOE genotype of their subjects (Itzhaki and
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Tabet, 2017).

HSE 1Z, FAEZIT T SRBEEITEIOZbIZH D723 AD BEFIC LN E (LD —
FIZLTND N ST AD 2O O BEMNRHVET, L7223 T, HSE %RiBIEE AD DI
I THERERREE . AD L TANADREIDEE, HSE & TANA DO R, TAN AL~V A
JVADB DO FEENVED HDBEE, TAMALRFED APOE X LB A 1D A REM D H DRI, 51
OVHSVI (AL RT A LA 1) 23 AD IZBE L TOD L OREILIH Y E3, Ml OIKCH
A4 HLMESNS HSVI BHEMALO H SR FI TSRS R E SN ET, LW D3 &EEN
[RESHRT UL ORI DR IS D LTI DS T, ZOLH 7Bl AEET DL,
APOE- ¢ 4 17 TO HSE (B~ LR A VAN ) DFEANT AD (27235 A REME N5
EEZDDONEEITHHERDILET, HSE O/ D712 HSE 23 AD OJR R E72 5D D33
FIZENTT (AO 100 7 ASHTZ0H) 1~3 1F), LT=23->C, BESCRkZ 3 LT, HSE IR
L7 ADSNER I AR RB B REIR T . FRICERAVE £7213 AD (T VA~ —) BFEIET DY AT )
BODNEINERRELT, 4 FORRSNIWFTRE | FORFEEDOFAIL, HSE DEHE DM
THRAVE ., FrZ AD O#IIA <L, AEFE L HSE 12X > ThT2bSNAYAZITINZ HAVA R D4
. BEH APOE- ¢ 4 ¥ 3iigfn 2B L QOB AREME N HH LA/ RIBL TOET A, Ll
F/RTN5 | #E8RE O APOE s Hl& A& L= 781350 £ A CL7= (Itzhaki and Tabet,
2017),

There appear to be only two publications on APOE genotypes of HSE patients, one of which
implicated APOE- ¢ 2 as a risk (Lin et al., 2001). This would not necessarily invalidate the
APOE- ¢ 4 hypothesis, as AD might develop mainly in those HSE patients (some half of the
total) who are not APOE- ¢ 2 carriers. However, a second study found no significant difference
between HSE patients’ genotypes and those of controls (Nicoll et al., 2001). The reason for the
difference is unknown. As to dementia occurring also amongst survivors of non—HSE encephalitis
(caused by other herpesviruses, bacteria or parasites), possibly this is a consequence of
encephalitic damage in the CNS, which might well cause reactivation of latent HSV1 if present.

HSE (Hiffi~ /L~ A )L 2k 4% ) B D APOE & AU B2 H T 2 771 Thd k
NTEDbIET, ZD 1 Dl APOE- ¢ 2 & HSE DY A7 (faliK 1) L L TR L TWAHI L&KL
F£L7= (Lin et al, . 2001), ZOfFFEIL AD 1%, APOE- ¢ 2 U7 Tld7euy HSE B4 (21K DK
H207) CEICHRIET DA REMENH DT M L APOE- ¢ 4 (FGRAEINZ /20T TladbE
A, UL, 2% HOMTETIL, HSE 3 OB rRltar e — L OB R REORIZA E
ZIIFROBILFER A TLZ (Nicoll et al, | 2001), ZD 2 SOWFFEDIE VO EH IFARHTY,

FE HSE 2% (D~ VSRR A VA FE, F13 A RIS THIERISNDINK) DERFH
DOMITHIATHIRAEICREL TE, BEOLLZURIBIENZ: HSV1 OFEME(LAE 5 &z 9]
REMEDS 08095 CNS (FAX 8 R) DI RBEORE R EE 2N ET,

‘Treatment of HSE With Acyclovir and Relevance to the Treatment of HSV1-Seropositive,
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APOE- ¢ 4 AD Patients
T e Uz LA HSE OIRE R L OV HSVI-ILiEBEE APOE- ¢ 4AD B DOIEEE O Bk

The standard treatment for HSE is intravenous acyclovir, following trials in the 1980s which
assessed its efficacy. It is strongly recommended that ACV should be given as soon as possible
during an attack (or even before the diagnosis is certain, in suspected cases) because its usage
leads to a striking drop in mortality. However, all too often there are serious sequelae of the
illness, as mentioned above. As to the efficacy of longer—term treatment than the standard 14-21
days, a clinical trial of neonates with “HSV disease with CNS involvement” showed that
prolonged oral dosing of ACV for 6 months after the usual 14-21 days greatly improved
neurological outcomes (Kimberlin et al., 2011). However, another study found, in contrast, that
valacyclovir treatment given for 90 days after standard intravenous ACV did not benefit adult
HSE patients (Gnann et al., 2015; who were given 2 g thrice daily or placebo tablets). The
primary endpoint was survival, with no or mild neuropsychological impairment at 12 months, as
measured by the Mini-Mental State Examination (MMSE), and the Mattis Dementia Rating Scale
(MDRS). To explain this unexpected result, Tyler (2015) pointed out that the patients in the
study by Gnann et al. (2015) were a select group, described by him as a relatively high—
functioning subset of HSE survivors. No seriously ill patients were enrolled, so whether such
patients or those with associated immuno—compromising conditions might have benefitted is
unknown. Nonetheless, the patients in the adult trial, treated and untreated, showed a
remarkable extent of recovery. By 2 years post—illness, some 90% of the subjects had no or only
mild impairment, as judged by either of the score systems. In fact, most of the improvement
occurred within the first 90 days.

HSE (Hiffi /L~ X207 A )L 2 5% ) OREYEIRIRI T IRNIC T S 7t Ve 54520 T4, Zh
DMTHOINT=DIE 1980 FERITF DFEIRN T > 70 VOB 5-OFNWENFHES =% T,
ACV (T 7ae V) 972 L0 1 RS RIREIAK T 272D~ LR A VAN e B L
TWAH, Fl3EB D LWGE X HSE OB HEE T DRI, TEAE T RS ACV (T v 7ae
W) ERETHILERSBED LET, L, EFEDIIIC, HSE OEA 72 5B EDEEICHY
F9, L LARRBRFRINZH ) — DO RIITR O ZEE AN L E LT, EAUTAZERER) 72 14
~21 HEWLEHBOIBROAZIMEICEIL T, CNS (AR ) WA &£ HSV R ARIZHEST
WHHETE RO ERRBR TIE, @5 D ACV % 14 H~21 HE5-0HED 6 723 0D ACV OE iRk
H B 5D I KIRIZ HSE 3BT 52 EAVRENELTZ, (Kimberlin et al, | 2011), L)»
L7205, BIOAFFE T, EHUTK LT, BEHERZR RN ACV BEH-03 & bo7-1%H 90 H RN
T B L (Fio L~ ZH0) I A D HSE (Biffi~~ /L~ 2%7 A )L 28 ) FRE 26 %
HIZHIARNZEDNHIBAL £ L7 (Gnann et al, . 2015), 20 Gnann HOTRERIZ 1 H 2 g DT
sae VERADN, 377N ER (B3) 2 1 B 2 &5 L0 TLE) , ZORBE L
HE T DERARHIZRBIFEFEEIL, 12 2 A TR ODHELEARE E N2 Wb LT E D5 E A -
TAEXRUTHZET L, ZOEEOFHEIL, I=AZ VAT —MEE L (MMSE) 8L U~ T 1A
FRSEREAR R E (MDRS) CHIESNE LT, ZO TR OFEREZTIH I 572012, #A47—(2015)
IZ. Gnann et al, (2015) 1%, HSE A1F& O LB miRE /2 V7 o e LTI IZ K- TRl S
TR L— 7T L, BREEIIRESN QW olzl= . 20 o7 BB /21X RE 5
CPEREIRBED BE N BEEZ T2 E0MII AR T, ZUTbrbbd | IGEE =TT HR
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HEIRERE ST QOO R A ORERD B 1T, B2 RIEOREZRLUEL, RO 2 FihF
TIZ, R E DK 90% 73, WD AT AT N CHIES - L912 BREEDREEA -7
W BREDEED L TUI, FEBR, EO REIHRZAID 90 A LINIZREALEL,

S=AVH VAT — AR 35T Mini-Mental State Examination TIL T MMSE &, HAREE
TREMUIRABELRFAT IR A LARUET, 10~15 3R DR IF ] CRREEREDREE 2B 57289
a5 A T, MMSE ORI B IZIE 1) RRZEE 2 W45k, 2) SB35 A4k, 3)
S8 ) S UT L T RENS RS> TOET, MMSE 1380 TAZY—=0 7V F AN Th - T, F
EDEMD T NLFBEIEDY AT DE W AZ SHNNIONTHZEN AT,

VT A ARBEMERM R B JC5EC Mattis Dementia Rating Scale &\, IELC MDRS T9, $19
DIVER GBI LD Dl RE LTSI TV ET,

This high recovery group represents probably only a small minority: Gnann and Whitley (2017)
have estimated that only 40%-55% of sufferers are able to resume activities of daily living at 12
months. To improve the high morbidity, they suggest the usage of combinations of ACV—or VCV
plus immuno—modulatory drugs to reduce ongoing inflammation. A major possibility would be
treatment with the combination IMC-1 used by Pridgen et al. (2017; see above).

As to the effects of treating AD patients long term, ACV causes few side—effects except in
renally impaired patients; these should therefore be excluded from relevant trials. No ill effects
were seen when VCV was used for a 2 year period at a dosage of 3 g per day, in a clinical trial
designed to investigate its efficacy in treating multiple sclerosis (Friedman et al., 2005) and
Pridgen et al. (2017) found the safety and tolerability of their IMC-1 in the 4-month treatment of
their patients to be satisfactory.

ZORHEFEDO N —T7 1%, BELLITLKAETT, 2017 4212 Gnannand Whitley (X, 12 2>
A THAIEOTEBZHH CEXADITEED 40~55%7" 17 THHEHEEL TWVET, EUFREA
BEYGET H-DIT, EOITHEIT RO RIEZ IS T 72 DIZH~ L _AHFITHDH ACV (T r7me
JV) FET 1L VOV (NNTormb L) LaE i i O A0 O HEZIREL TWET, F2R A6
M1, Pridgen H2ME FHL72 IMC-1 DFAE DEICLDIBETY, (2017; EEEM),

AD B3 D ACV (77 V) & WA RHNREONFICEL T, ACV It 4 BlEEZF -
TWHBREEZBROTUEEALEWEAZSIEHILETA, LENST, 77 L% AV HIa5R
TR EELZ R > CWDBREZRINTH & TI, 2005 4£(2 Friedman S8 5 Z MM VIE DR
BB T8 M ERE T 57O H SN RRER Cid, VCV(R"FoZme )% 1 H 3 ¢
OHET 2 FEMFEHLESGS . BEEIIRONETATLE, 512 2017 4FIZ Pridgen 51285
BE O IMC-1 1255 4 7 HIZIEDIEERIZB W T IMC-1 DM EZRMEN R TEHLDO TH
HZENHIELT,
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immuno-modulatory drugs H ARGECHIEHMETEEN L ET, 2R3 EHIZIDmE s AT
LR0E DD AAREERN B Z0N T BEEEZHETIL £3°, WANATHART=D TN, S EREE
RENDGAELHVET, DT IUILA, ROGDBRNEETT R, ABOGZEOE &% R eE
X THELIIZFETT ORI D 1 SE&E 2 5 & TT,

IMC-1 #:5EC Innovative Med Concepts—1 & H AGEI X EH 72 E FOME ALV EIRT
T D IMC-11INAFT 7 /ay —EEDL FI Tl HERIRF BT L BRHE T TR IE L2 kA 4L
FA4THHYET, BHEEIED T XTI ZNFK THY ET, IMC-1 1, HRIEZ~ L~
ATANVANVIN) DZITL A RFEPKR THLIT AN AFI D7 7 Lo 7ae )L (FCV) & Hi~b
N2ZER ZF > TV D COX-2 DILEARITH DL axs 7 OEFELEWRLET, IMC-1 &
WA BN MRS P E A TOBIEIEMED ~ LR A L AZ AL CTHEL S0 EoiT
HEFENTHUMEA T2 > CWET, Bl axs AL, a=—rRHu AL ATEEL Eo
COX-2 PHEFITHY £, AL~ LAT A )L 2245 & REHE R IR IE B O SER 23K
MR SGESNAD AT REME NV F9, T TITR RIS BRHERDRIEDREIRIE . IR 57, SR | BEAR
FE . Ry D2k, £ D RINEWSTDIEIREEB I, IRE I A B MR & fED =
FIMEREE T, AR OHEE 3-6% D A% 3, ZOWRKUTE LA TWET, KETIEH 1,000
TN SR HRTIE 2 5 2000 5 AT, ZORRDIRKNTESITAANVRAT AL ATHHDIZIR
FHAIN AR FEDIRNDTLEIDN 2 & T,

tolerability H ARFECARMEERLET, ABEMELITEMIC L TELALZENH AL A EEH
(BIERD) 23, R E 12> TENE T RGN DORRE AR LIS D T, EIHMITIL, 2
Lrgisiv, HEVER EIWER) BN OXbD THAEVIRHRICT-> TiEb A HZEETHYET,

Conclusions(fE k)

Further population epidemiological work would be invaluable for understanding the
role of microbes, in particular HSV1, in AD. Using the Taiwan records, or those of any
other country with comparable information, the subsequent development of dementia
amongst subjects who had suffered mild herpes labialis or genital herpes could be
investigated, although they would be far less likely to be documented, and therefore
much less identifiable than severe cases. However, investigation of even asymptomatic
HSV-seropositive people vs. HSV-seronegative people would be informative, although
by the age of 60 the latter would comprise only a very small minority. Also, individuals
could be selected who had suffered severe peripheral infections, on the basis that the
inflammation thus caused could lead to inflammation in the brain, and reactivation of
any latent microbe there. Of particular interest would be those who had suffered HSE,
and also epilepsy patients—even those in whom no virus infection had been reported.
If tissue, blood, or salve samples were available, APOE genotypes could be determined
for any association with other characteristics.
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(Tw/A47~WmmELJTE%® RE, L0 (NHEEC E CREORE E TF
%) HSV-1 BRI HENZHEST D012, L DN HIZHOWTOFEFI R EFIX
#%L%ﬁ%é%®&ﬁéfbioomﬁfﬁbnkﬁimﬁ%ﬁ%\%ﬂmﬂﬁﬁéﬁ
WEFF> TV AMDE DT — & ZHWT, FEED OBV SRZACMELR VR A E BT
BEOFNG, TORIEZDHE LWV IFKPHESINE L, ol bFEED~L
NAEGZ L Z L2 EBEICHOW T, ZRIEERHESINTWHWARWO T, L BIEORERNE
EFHLMIITIEINTWRWE D TT N, Ll s, HSV OfiEBETthHs ANz b
& HSV OHUERENETH O 30, JERIZRDSTZAEBERET L2 LITAETH D
TLXY, okt 60 EOFHE TICIRD & HFEED VARG 28 = L7z BEITIE
WIZOBE L0 TR, Fio, MTER S EERRM O~V EGRIT 0o 72 N,
WORMTHIIND ZENTEE LT, THUE. 2O LK TR RZ KD RIEN
BICRIEZ B & Z &4, 2>V T B 2O BRI 2 = 3R IR TH 5~
ATA N ADEIEMALZ G EE TN H o2 W FET EROFED - DI ITH
F L7z, RRCEES 2 01, HSE VAR AMERR) 2R Z LI Ax & TADAILR ST
BEISATHY ET, SHICEARTANVAEI L ME SN AL ITH BN H D
F L7, b L. BEDOHERCIIECER DY 7 ARFIC AN SNIIE, APOE O&{sF
TIBDORHE L DIENR Y &2 BT HT=0CfdD N TEELE, )

Clearly, the types of antiviral which might be used for treating AD should be carefully
chosen, especially if combined with an anti-inflammatory agent, as well as the
duration of treatment and stage at which their usage would most effective. Even if the
effects were merely a delay in onset of the disease, this would still be enormously
beneficial for patients, carers and the economy. Of course, vaccination against HSV1
would be the better option, as prevention of disease is better than cure. Unfortunately,
however, there is currently no vaccine for HSV1 and any vaccine trial would
presumably have to extend for many years to find the outcome.

(BB AD ZIRET H712DIEDLN DT A VAKX A TR0, HLo A v AHZ
DIRFEOHMC, LU A NV ABIOE NG B BRI TH LERER WO ThH L7 8%
ﬁbf& TESBIZNDORETHY £7, L0 bit, HIRIEA L DN D RHTER

RSBERZTTHY T, ZOPINNAXRAFNOHFEL N DT, T2 & ZFROBBELY b
Eﬂf:&bf% ;@JQO@E ITRECNHEECRFICE > TH, MO TR H D Z
ETLEY, bHAA HSV-1 IZRTDHT 7 F 0%, L0ENT-ERERDTL & 50 &
WO DI, HROTHHEWND DIFIREL YV REITHL0HTT, L LB LARIEL
HSV-1 ([T 2727 F U 3BEDOE ZAMEHD A, L %b\ﬁ)f£677?/®uiﬁ
HbBELL EZORMREE ROTHTZOITMFEL 2D TL L9, )

Research data on a microbial cause of AD have been ignored or dismissed for three
decades, very unfortunately for those who developed AD during that period and who
therefore had no chance of benefitting from the information. Surely, now is the time to
rectify the situation by determining and then using the best means of treatment at
hand.

AD DA TH D ~NV_RAT ANV ANFRTH D &V ) 5T — &iSOEW%ﬁﬁé
N, ATFTENTEE L, LD RERZ &iX, 0 30 FEROMIC o T
ANx &, fEoTZ @W\Awmz#Tw/A4v~®%lT%5&mo%#@eﬂﬁ%
HEWHIF ¥ U REFETRNSTEATEBICE o TEIARY IR ER Z kfbto%ﬁ_a;
ZFICANTTANRAHF (T 7)) ICLDREOHRREREL, o5 2 &
LoT, AFETORMAEELL THHETHY £, )
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L H, VT —AALI T =X DT VI NA [TV RATHDHEVD T RED i S a H AGE
VR RIZERRLE LT, SHIZHGEDHR LD FTHWOIL T D EEiE 72 B G2 fifan L Tl &
FELTEDB LoD EEA TLTESVY,

A BHIZZZTKDY, BIREE !

TN TOMREMEIREDITRNIAVRZ2O T L HA LR ZF DT FIC R L
WA B IR G OIRAEE S 7)) =y 7ICETHROEREZ<TZE,
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