AlFIZE

RIRERERXZ
RILKRFE RILAT 1« HIL - A AN HEE

&

TMDU



BIEZH CH

EXROREEDIZX
- 1TEERZELHT SDICH1000EMLLE 10

BARIZED R 1«% FDA
— 2A~3AHD1DO/RNE 5 . RFI3HE

FDAR R L
iHE. HIVEI

—  EIZIERREREER D S ERERHER ~ DRI %
— phase Il attrition (% 2 #28#%) 4
il R A 7 S 14 é
- EEGHAZBROTEILETRVEETH

# E IR R
Btk - SEDOFR
o 1950 1*M 1980 1590 JOO0 010
%ﬁ%iﬁ“ﬁo)ﬁ% Fm%jﬁ Nature Reviews Drug Discovery
- E%%wl PSﬂﬂﬂEﬁ 5 11, 191-200 (2012)
~ EFOERHF - £EFBEEOEYT T—2EES
JEERPREAER < e PR A BR D
FEEER) =) I—F U
ﬁ%ﬁ% 'ﬁji ﬂ:g% ‘”:.%% ﬁﬁﬁﬁ Nature Reviews Drug Discoverny 2, 919-928 (2003)
PR - [BIxE Bl | | e
! Y Fhi==Es Phasel Phasell Phaselll A
ERARELER ERREER ERPRELER AR
|
1
1
1
|
s 1:55
1.0%= e 8 (:)éii) ?égi) (95%)
: Wy 5= G5w 55N S -
L .05 (65%) i EIAEAR %
3~4.08F \ Y | ==
A N o5 DB
M § EE L J

VE L BEERStER CAER)



KSwH - i RO g=25
2 | 5 [t Hls K

E FTOREM EFAREBEN+RIZHMDOTULVD
BIERZEEOEMNSFOERNRD A LG EE, K&K
B - FREERY - RERIICET T A2 &ICRYUFLLY
EENREZHE L., TOEZRDEREAREFELLT
FFE T 5 B FEER R

o =

(1) BEAZBELGZDT., £ FTOXREEOERRNENREL EHEEEI TERER
AETCTFTFENDRMERAVCARNEIREORBIBEICE YARMNEKRT S RY
NOH K RARORIIEENF L

(2) BRIZHBT—20HEM (B ToRelT—42 LEAFDOGMPE!
EERMGE) ZBFEAIT A LT, ARICHAISAERETRFEX
BICHEIETZE %

(3) DRIZEMHIERICEBERIFTRE Y/ T—2MHBOBEHERATE 5,

Tanaka K...,Tanaka H, ..,Mizushima T, Nature Comm, 4:2686, 2013




ETEAIZE - DRO);HJM"‘FEJ% &
AKX F707 74 )8
2lZ - DR

L

TMDU



&8 - XAl - \NOE®

REDEELER

RBEERY VNV E (R
= =

- &>
fd 03 A
; -

REERF ONVEBICEEETTY
B2 NV EITERLEEY 5

ERIDZFDF
IR -BR-FrorIIGE

HRORTLIRY KJD—5

- KEEES VIRV E

£

ch

TMDU



SHRITno 74 VEEERIZE - DR
ETEAIE(in S|I|COFIJ§?<~)0)¥J? L L\77‘r'1 2,

JH K
M4

_NETOHERIZE

ﬁﬁﬂﬁAEﬁFM}
S FEERT - 5 FERE
- BMRF(EER-BR)EERI T I*)tOD
HBEBE (R7vy b)) OHFEEZREHIC
) Y FOHFEREHEFILES) PN *gg/]n@‘

— BRI AT UOTE AIT)
&
%
=

ErIZEEd5)—FtEew - BEsEIL
HBEEBDEKRI AT LDORIGHRE L
BRAE 28 ER R LAY AR O
£ REE R TR (QSAR)
- EEYDODFBE L EERFEEDOBE R
MEBDOMICIXTERS AT LAH S

(Fod ) kB



EARSFTAT 74 IILEEEAIZE

HLOLHERWEIED 7 TO0—F@@BEMOF T O T 7 1 ILEIE)

EEEBKREIZHEITS R anRmER
REBEEETF (A9 8) ICERALRESNS ot
EEFEOEHEDST / L7414 FIEEBRIRE

EESENLGRENSF IO 7/M4ILEL

EHRIEEICEKD
B FEERITFOHESIZCERLEC 5
BEBEOEERDY ) LT4 FERGAREL
ERSENTRENSFIO I 7 M ILEL

EERRATLIRY =Y

MEADFIOT7AIL=>GFRY bI—9 LHKEL

<HEBREBOERS IT<EH—RHNAFOFKES> 25| SEIFAICE LT
T L9A4 Fig ERGFRENESERT S0 TEGORATLERN > DEAE )

L&Y, EHnF, RERORERD TEvy I T—%1 DBZFIA TMDU



AlZE - DROERFIZFEA

BBDEMR - ZHIDxy T — U BOBAFKRK

EHICITEEDIZER

EERY FID—Y &ED

J07 7 A )LLEEREY

BlZE/DR

SFXRYy hD—H 8
BlZ/DR




SESF70774ILBD
HTEARIE - DROER

TMDU



FTEAIZE - DROER

STEEIZE - DRO MEFE W 770—F
'TEv I T—4EIE - DRY
 RE-ERTOT 7 A LEELE
- THZR®W/W) 7I0—F
- KEREREFEFREBOEGFRE IO I 74 ILHLE
 EERTRY T — BRI
- ¥R 7J0—F
- RERY FIT—Y LDLE
c AUNVEREERARY NV KREEEF EBMNDTF
- EBRE - EREFHIEHRY FT—2I(2 L5 R T LS
- BtHEEIE - DR ZE®| 7 JO—F
FAIBIZE ]
— Virtual Screening~®M ATX18E - BHFEE DA
 Ligand-based Al—/\N\—F ¥ LR -G 1)—=24
 Structure-based Al—/N\—F ¥ )L - R )—=245
~ BHSFRRICAIHEZRAW =A%
- Hase—Tanaka® % [EDeep AutoEncoderZ L\ =19 FIERE
~ LEYMDO AT HEEZ AW -B B TMDU




Ev Y T—%8I% - DR
GEEBE7 70—F)

RS

[
==

V4550

—EEIRLy FJ—2 | BERSE

i
—_—

TMDU




3

BDEMNR - ZRIOxY T —7ROEZRRKZC

R OIS EE——

3| % R\ e e —— L
L) P2 SEHICILERBDIZ D
‘__--———__~~ """"" _H_ )
T07 7 A U D Jtas ~~._ EHC
AIZE/DR

DFLRYET—HF

BlZ/DR




1. BEFRIBEIOT7AIL
E B EY

TMDU



EvIT 'E!EJr;%iﬁll%
HIH D /74)l/tt$5z*” gl - DR

- EFFEMNELFHERIN
— CMAP(Connectivity Map) =
- BEBREICKLIEGFREIOIFAILEEL
- XKE 70— FEAZEA,13091E &9, EERE EERE
5 EEONADIEER

97000 B FRIE O 74
L LUARFAT (BREEMFRAGTAEN |SBNEGTER |(RNESEETRES |
- DBFIFR : VU9 %xF¥7% IHIEE] :
FLEOEWEICIEEYMEIRT
o BIEIELINCST—4R—X : 100/ EX4FEHFHIEDBNTEFRE

RIRFEMNEG TR

— GEO (Gene Expression Omnibus),
- RREEROEGTFREREIOTI7MILOEL
- KENCBMERL - R 2A5FXER,
708787 74)L (BRI ArrayExpress)
« LEBIDMERL. YU TILHRREE
ERICIERFRY F7—0 OERFERFERNELE
BiEFRREIO2741LE{
= BFRY NIV FEHEEELZRIRT S

(11 [P [T

subje

gene



EBiFRIH AT 7AILIZKBED
- BEFRBOSRTF v 7S

- RBICE>TRERENGEE

i L=l

(EERENEGEFRE IO 7ML zam XI5
- ChIERRSOZERCT  (BETER] (o) (REFES
[EEFERNEGFREIO74)L] \ /Téﬁu;gff
~ WEDE—UAAICAEET S
— 7 UiRT A MY b AR R E T 3 hEEsE |
o RN EMMZ S BRENERFSINDS
~ Bl SIEMBRREIC EgH (opiramate), B | W s
BHHEMRICIIL Y — LB 1 Bl
85 84 84 %2
R—RTEBECTFRR i £ I“f k'l :‘f

HEORITERECFRER
: : B s TRE

FIHEENERL-EEGF i . B snsEcTREn

FIFERBEATREL-ETTF .

= = F TMDU

BIE 531 EERS] ®E



Non-parametric 78 B& /R E T&H

Gene Set Enrichment Analysis (GSEA)
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Table 1. Drugs and diseases with the most indications.

Drug group Drugs
Drugs with most indications Diseases with most indications
= PI3K inhibitors L¥-294002 and wortmannin

“orinaszst HDACB'E = ﬁ“ 2 TranS|tpml cell 95 H3P90 inhibitors Geldanamycin, raloxifene, monorden,

Arcnoma and sodium phenylbutyrate
Gefitinib 18 Melanoma 7 HDAC inhibitors Vorinastat, HC toxin, and
HC toxin 18 Cardiomyopathy 73 trichostatin A
Colforsin i7  Adenocarcinoma 73 Salicylate Sulfasalazine, mesalazine, and

of lung anti-inflammatory agents acetylsalicylic acid
17-Dimethylamino-geldanamycin 16 Multiple benign 68

melanocytic nevi
Trichostatin A 16 Sguamous cell 67 Canonical Noncanonical

carcinoma of lung
3-Hydroxy-oi-kynurenine 15 Malignant neaplasm 66 Cancers Crohn's disease and lung transplant

of stomach Ulcerative colitis and Crohn's disease  Polycystic ovary and glioblastoma
5114445 15  Dermatomyositis 63 Cardiomyopathy and cancer
Dexveraparmil 15 Malignant mesothelioma 53

of pleura ATRQZOTFL A-7Q3F
Prochlorperazine 15 Primary cardiomyopathy 48 (RBFEE) (RBEE(E)

(Sirota, Butte 2011)
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(Hu, Agarwal)
BIZFHRIEITOT 74 )L(c-Map) TOEBEZRE. ESTEEIZ &

Uy FD—O KT

Jﬁ JTEEN ﬁ IR ﬁéﬁu _ﬁéﬁu N Jﬁn_.\ ;Tg-éﬁu 0) POS HIV- ~GF. _ i ces . (2 virus disease
o RTINS T | D L
* Y |~ Ij —_— I O L 2 CF Y PRy }Jjﬂannoma (3 parasitic diseases
7 %% E, J v 7 ’f )[/ct J *ﬁm N g UL/ W~ Nevus ¢4 neoplasms
%&HB - &kHB (disease-disease) 645 # s Maarora I
. yo. .= igestive
% B- ¥ (disease-drug) 5008 #f corcif@pecon 2 ol stimatognathic
AR Em| ema
% - % (drug—drug) 164,374 H HIV*‘“T‘ L5 o ‘ 0 (8 respiratory tract
i . : 1 lDf .WM ,H.cqc CF 5 010 nervous system
ndometriosis cﬂmmm”{ ‘ ’;BE bc |, \m NG 14 | 0 (2 male urogenital
ﬁ% * % EE o H‘i\alrdnoma PD Nevus Carcinoma Endo;::;:f 2ardfém§opathy (13 female urogenital
i D60 ﬁ'%MeSH (Eiﬂ] 1$¥<) A"e""°'“° (1) ,,f Earcidnall, AL (14 cardiovascular
% 0)1111@57‘? LA l’ﬁ%ﬁ%ﬁ% Anemia_s ', caﬂes-u.woarma.voslth % 7 A (5 hemic and lymphatic
TranscriptomeDEELIMEIZ & BIRBAFR  onesiy " Endormetioss - cn) ydpainy RS- 0 Cff congenital
®I E%E ' s % IV MDE/ . Opg.y%M od @ (17 skin/connective
Anemla_R | /S ANE @ (18 nutritional/metabolic
e 2 —Anem i RE e ) ermal ositis
<’§:§\ - ’§1%\> . " Imm/is g Malan: M_mieloma OB@sity \D » t.w " (19 endocrine system
HSP (Hereditary Spastic Paraplegia V7 mataria v Ot Je C2)  immune system
(E{i :|‘$|g %i%;liﬁﬁ*ﬁ) Kerlibsis Crohn's A Schizdhrenia ® (3 pathological conds
=bipolar IBHEE - HES § e
Solar keratosis H F 4 F1b4E
B Ve # 5 —I&MeSH
= cancer(squamous) --BiJfz B & - RA—HhFIY—
<#:%\ = ¥> Carcinoma_D Melanoma Dermatinyositis R [EMeSHPY
L .7 5 U 75{:_1\%% carcinoma;‘B‘ e Mala!fia /UC B R (EMeSH4Y
= Crohn’s disease ; i e | Anemia_s
_ HV- NDs Crohn's
INTFY Y ;ﬁ I_E/J o)%ﬁ“ G- Ke'.s's . < S :Derma‘yosms
* ‘ : WM Malaria
CIN Berma‘yosms D ~—
Carc|n§ma \ Schizophrenia AP
Caries
Derma.yosilis MD: muscular dystrophy rmu



B FFIT Profiling I2& 5
Drug-Disease®~y k7 —%

RE-EFE L UVEFR—-FF<y FT—2
(Disease-drug network: &X])
EEE 49 kA, REE 213 EH
906 HEE—FEFIHESE
R EE R ﬁfﬁ

Tamoxifen (breast cancer)
Bt BDEZLH-TLS
>7 FE—,
7 I/}bﬂF Hllﬁ%ll
Hunting$& 1= 2 21D DREE
glfEA EDEZL-TLS
2l ER O A
= FEH

carcifioma_L MCF
\

NBL cancer

Ji,u—;?'éﬁll* v hT—=7



HRDMREZETORR

38 100%4 :
WRESE (Sibata et al. 2015) f,gl | “ﬁ:?
~ EXEMELARERENL L (CEVERFERIEE & - THEW o Razs
(diabetic retmopathy) DEFIIFER PUNH~ n-A\OWM One B8 oo
IS rENBE x
A& el waBmsA 5O% jiad ‘93 f—
—  Signature r?lis_ionif ZE A " fmc‘-.f;i;/u;;; man«;‘""“‘m"“ oo;j:k"“
. ﬁ%ﬁiﬁ’hﬁ@?%ﬁ L - [— L - . e —
©  GEOM b MEFRFMEMBEDERFRER IO T 7ML waxmE nn% W¥eg e onIRE
% In% (GSE53257) 1 cg;g% AL il
TR - 16#?7)[/0){@’%@] s {sRuBEE Wm”‘m‘“ [5) oHE
206 B & K Esignature #HEE = & o gﬁ;‘::;;m gm;lﬁ;ﬂ _ me o FEBH
- %2Odg\r/)v-r:ergelgl?|taetid genes o et L 201'“&
- - . BRI R REY
_ CMAPL YEE & BIEESOERIBREMREEIERT BT T Y ——T T T
%) E%L\ ﬂﬁﬁ“ &1:%% o% 16% 20“6 30% 40‘9. 50‘% 60% 70% 80% 0% 100%
S _ .
- g%oiﬂwéﬁggggéﬁ)ﬂo?ﬁ% - EFI>INEE. 20 74794 TR RRIAE
-1l EOE B R A IEREE DDRBBL &M
—  FDR (gfE) <0.005 E =
- tqapsig?rlgén (score -0.983, p—lvalue 0.000;)2),
alprenolol (score -0.892, p-value 0.00026), = "
ionomycin (score -0.896, p-value 0.00208), 1 thaosi I.ﬁl SO%RQE% g ({)%002
phenylpropanolamine (score -0.814, p-value 0.00219) apsigargt =’ '
e 2 alprenolol -0.892  0.00026
EZE 3 ionomycin -0.896  0.00208
- tha sigargin : endoplasmic reticulum (ER) X b L R 4 phenylpropanolamine -0.814  0.00219
5, ER stress [& NF-kB # &1L 5 etiocholanolone 0621  0.00961
- :H*ﬁérrﬁﬁﬁiﬁiz&ﬁam (T RIE RIS 6 kinetin 072  0.01249
—  NF-kB [& the unfolded protein response (UPR) T il 7 triflupromazine -0.706 0.0155
HenTNS . ) 8 vanoxerine 0681  0.02274
—  ERstress BN C DRIEDHIENRIDATHEMEL H D 9 cicloheximide 0.657 003185
10 khellin -0.579 0.03975
11 rotenone -0.625 0.04852

TMDU



HEDEY T T—451E
LINCS

LINCS (library of Integrated network-based cellular signatures)
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--- LINCS Canvas Browser ---

Gene Lists Top 50 Concensus Experiments (Down/reverse)
i Up List Down List Overlap Info (Perturbation, Dose, Time, Cell, Batch) i
| [EEF1A2 0.5000 Tyrphostin AG 1478 56 78 um 24 h A375 CP i
| [UBees 0.5000 PD0332991.2 um 24 h MDAMB231 LIP001 !
: FA’U’S“A . . |
! FGFR1 0.5000 PD0332991.10 um 24 h MDAMB231 LJP001 :
1 |PAXIP1 - |
' |spARC 0.5000 PDO 1.10 um 24 h MCF10A LJP001 :
| [SNRPA1 0.5000 Aminopurvalanol A 10 ym—24-002 ~nssan !
i |ADAMTS1 8

i |EIF4EBP1 0.5000 o : oldf:lir:zr;f?::r:\;

i |PFKP ‘

. |BTG2 0.4800 PD0332991.2 um 24

. |CDK16

! PD0332991.10 um 2,

i |ERRFI1 0.4800 PD0332991.10 ym

i |ARPC4 0.4800 MLN 10 um 24

e 2-(6.6-dimethoxy-3-0)

: clear clear 0.4800 ienylcarbamoyl)phen

| 310um 24 h A

E ¥ Up Down

! Search Example Enrichr Showing 1 to 10 of 47 entries

| Aggravate Reverse

contrast: Select a cell line:
[T i
. : 3 Select a batch:
Avg. Z-score: L0,

Multiple Selections: | ]

TMDU




2. &R -FEHRRY 77—
VT R fR AT



EwyJT—28IZE/DR

wBERy bD—2 %L 8lFE/DR

« EEXDEZEAZR nosology
— LinneLAfZ300FICH > TR IZ K 2 EBEHEE
~ [EERA - FREREFRDKRE S FEE
s )L FSYIARAURIILTOREHMECHOERESE
— FAEDORNTEM (intrinsic)@EBoELE %= B[
KRRV FI—9 (RETVT) £#2< %
— T L F IO RIZKDAENERFREF O SN ER

DR Q%

FH 2.
ol Gl
L g 2

LA

il =
BB REA
a N Y a

HEBEDT /) L AFIVIR
[ S } TMDU




RBRRDT / L -

T~
\
\

v ) AHEFF

REREEEFE (8

h\'zgﬁiﬂﬂ% E

EEAIVORE (F2
REAIVIRTOT7A4ILDE

ERF

Transdisease omics

REDFRY FI—O8 (53

RREEGT, ERRZ

DFRY RT—O D3

1 H{E)
EEE?@T

HAE)
AN EEF

= H\ 3

F RREIERF

IJ

fth £ 21)

R

BAEETEIEFE (MRMVAF) TEWNE

BDDA

TMDU




=1 AR

& B[R RS

= EHL

Diseasome

OMIMM S 1,284 FkEE & 1,777 EEEEF L

ErEERY FJ—%5 (HDN)

— 867TRBIIMEEAN) VU ZH D HREEOFEIZIEKREF
— BI6REMNE KR TR Z—F R

« KEDA. ELDAADNTRE

« AAIEP53 PPTENGZ EIZK Y REEEERE MNALGEITERMEER
- REZTHREMNIZCE SR A : B OREBERERIZIEKE
— )R (12KEBHDTHE) LLIR300EHmEWN-2EFZFHZ 5
KEEBILFRY FJ7—2 (DGN)
— 13778 FIFMMDERFAREE

~ Q0EEFAERY 5 RA—
« P53AN/\T

SURLELIERENREEFARAY FTO—0 (2N
- BXISRAE— 0)*7“/( AREFEIT/IHE LY
EEBECFIFEEEN LT 12— IILEE
—HL%/J—w(ETéEh%@HEW%L

— R—DH#MFTHRIFEL., RALGO GaF4+vbtoo—) é‘ﬁ-’l:mu




EE v kTJ—2% Diseasome
(Goh,Barabasi et al.)

DISEASOME

disease phenome dizease genome

Human Disease Neltwork Disease Gene Network
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Directed protein-protein
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signal transduction. Sci Signal 4(189):rs8
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PGCM1 : progesterone receptor membrane 1

Journal of

Neurochemistry

@ JOURNAL OF NEUROCHEMISTRY | 2017 | 140 | S561-575 doi: 10.1111/jnc.13917

ORIGINAL
ARTICLE

Small molecule modulator of sigma 2 receptor is
neuroprotective and reduces cognitive deficits and
neuroinflammation in experimental models of
Alzheimer's disease

OPEN & ACCESS Freely available online @PLOS | one

Alzheimer’s Therapeutics Targeting Amyloid Beta 1-42
Oligomers II: Sigma-2/PGRMC1 Receptors Mediate Abeta q{
42 Oligomer Binding and Synaptotoxicity

Nicholas J. 1zzo', Jinbin Xu?, Chenbo Zeng®, Molly J. Kirk®®, Kelsie Mozzoni', Colleen Silky',

Courtney Rehak’, Raymond Yurko', Gary Look’, Gilbert Rishton’, Hank Safferstein’, Carlos Cruchaga®,
Alison Goate®, Michael A. Cahill'®, Ottavio Arancio’, Robert H. Mach?, Rolf Craven®, Elizabeth Head®,
Harry LeVine IlI%, Tara L. Spires-Jones™®, Susan M. Catalano'*

IERE

ERI3NE (neuroprotective) B R £ - RIEITABEDR

GPMG6A : Glycoprotein M6A

Characterization of changes in global gene expression in the brain
of neuron-specific enolase/human Tau23 transgenic mice

PRRSATIONAL MK NN MOLBOULAR MEDSCINE 2% 4240 2o

in response to overexpression of Tau protein

CD81:Tetraspanins family

8 .
¢ frontiers )
in Molecular Neuroscience

The Emerging Role of Tetraspanins in
the Proteolytic Processing of the
Amyloid Precursor Protein

Lisa Seipold and Paul Saftig *

Institut fir Biochemie, Chvistian-Albrechts-Universitit 2u Kiel (CAL), Kiel, Germany

DLGAPZ2 : DLG-Associated Protein 2
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Genetic Variation in Imprinted Genes
is Associated with Risk of Late-Onset
Alzheimer’s Disease

PFKM: Phospofructokinase

Cytotechnology (2016) 68:2567-2578
DOI 10.1007/s10616-016-9980-3

ORIGINAL ARTICLE
Neuroprotective effect of Picholine virgin olive oil and its
hydroxycinnamic acids component against f-amyloid-
induced toxicity in SH-SYSY neurotypic cells |
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Appoptosin is a Novel Pro-Apoptotic Protein and Mediates Cell
Death in Neurodegeneration
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Han Zhang, Yun-wu Zhang, Yaomin Chen, Xiumel Huang, Fangfang Zhou, Weiwel Wang, Bo Xian, Xian Zhang, Eliezer Masliah, Quan Chen,
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repositonable drug taregt

Tamoxifen PRKCB PRKCE PRKCG ESRRG
Mignserin SLCGA4 DRD3 OPRK1 ADRALB
Amitriptyline SLCGA4 OPRKL ADRALE OPRML
Dextromethorphan SLCeA4 PGRMCL OPRMI1 OPRKL
Mirtazapine OPRK1 ADRALB DRD3 SLCEAL
Tramadol OPRM1 OPRKL SLCBA4

Zine MPG SERPINAL SERPIND1
Amoxapine SLCoA4 DRO3 ADRALB
Etorphine OPRM1 OPRKL OPRLL
Tapentadol OPRM1 OPRKL SLCBA4
Loxapine ADRALB DRD3 SLCRA4
Pethidine OPRK1 OPRM1 SLCRA4

Vitamin E PRKCB

N-1{2R])-2-benzyl-4-thydroxyaming)-4- LTA4H

# of target category

4

4
-
-
-
3
3
3
3
3
3
3

Anti-Estrogens; Antineoplastic Agents; Antineoplasti

Adrenergic Agents; Adrenergic alpha-Antagonists; A

Alkaloids; Antitussive Agents; Central Nervous Syste
Adrenergic Agents; Adrenergic alpha-Antagonists; A
Alcohols; Amines; Analgesics; Analgesics, Opioid; Ci
Acetates; Acetic Acid; Acids; Acids, Acyclic; Acids, b
Adrenergic Agents; Adrenergic Uptake Inhibitors; Al
Alkaloids; Analgesics; Analgesics, Opioid; Central MNi
Analgesics; Analgesics, Opioid; Benzene Derivatives
Antipsychotic Agents; Antipsychotic Agents (First Ge
Acids, Heterocyclic; Adjuvants; Adjuvants, Anesthesi
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fil5rFT. TNF-o Q@ EIFHF L, HFICHRERERICKEZECT .

MedGenMed

Medscape General Medicine

lMedGenMed. 2006; 8(2). 25. PMCID: PMC1785182
Published online 2006 Apr 26.

TNF-alpha Modulation for Treatment of Alzheimer's Disease: A 6-Month
Pilot Study

Edward Tobinick, MD, Assistant Clinical Professor of Medicine, Hyman Gross, MD, Clinical Professor of Neurology,
Alan Weinberger, MD, Associate Clinical Professor of Medicine/Rheumatology, and Hart Cohen, MD, FRCPC,
Associate Clinical Professor of Medicine/Neurology

CNS Drugs
e L..November 2016, Volume 20, Issue 11, pp 1111-1120

Treatment for Rheumatoid Arthritis and Risk of
Alzheimer’s Disease: A Nested Case-Control Analysis
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