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INEIE wee AMPDA & ADA% %) L TATP,ADP,AMP%
Methotrexate Folic acid . - - - | yrHEI H@ &* - }Ij& ||:|:l|
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1 CHa9 Erus Box 2 | Effects of adenosine on inflammatory cells*
Methotrexate Folic acid ATP —= ADP ——> AMP T—— Adenosine Neutrophils

* Inhibits oxidant generation

FPGS GGH AMPDA ADA ! * Inhibits adhesion and recruitment

4 .
= : - ! * Inhibits neutrophil extracellular trap formation
v v
Methotrexatec,, .5 ‘ { DHFR l Macrophages
A

DHF ——— THF

IMP Inosine

* Increases M1 to M2 transformation
Methotrexate

{ 5-CH -THF 5,10-CH,-THF * Inhibits cytokine expression
* Inhibits osteoclast differentiation

AICAR i { MTHFR
\—  TAICAR —/ T cells
J ATIC .

el . * Inhibits T cell receptor-triggered activation
N———— TYMS . ATIC * Inhibits activation-induced cell death
FAICAR v * Inhibits FAS-FASL-mediated cell death

FAICAR * Increases regulatory T (T_ ) cell differentiation
* Mediates T, cell-mediated suppression of T cell
Decreased purine proliferation

and pyrimidine
production Endothelial cells

* Increases barrier integrity

O EEEDEMIL (dihydrofolate—tetrahydrofolate) & ATIC (5- + Inhibits oedema formation
aminoimidazole- 4carboxamide ribonucleotide (AICAR) transformylase) e wou e Aoviocy s
#BEEL T,V EY I ARENRIT 2 2 & THRBIEEEINZ 5.

* Inhibits metalloproteinase production
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@ nitric oxide synthase uncoupling
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DHFR
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SEMBREZEAEINNT S & JUN N- terminal kinases (JNKs) A& < 41,JUN-FOS ",s\‘y?thase jyyrowthase

heterodimer activator protein 1 (AP1) A%E AL

AP1D &1L 1L, TP53,CDKN1A,CDKN1B,CHEK2 BCL3,HRKZ: & O #ifZ A ER= 1L %%
BEL, 7RI TEIRERSERFRET HX N0 BEAOD— RT BT ZHE.
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lincRNA- p21ix, 7 R b= ABAEX VX0 BH2 23— KT 5% DEBEETFD
B2 5 Z & T,ph3% S L7277 R b—3 XAt Sl
RATIZ,p53 & lincRNA- p21DM A DIEIRL NILAET L MTXIC X YR
BADL X)L E ThiE.

® JAK-STAT> 7 FIILDRE
® NF-k B> 7 FILDEE
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ROS production NO production

INK activation
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AP1 activity
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/ \( ;{ MTHER
/
SAH Methioaine
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Polyamine synthesis ‘/ ¥‘ Methyl donor ‘—//
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MTXIZ TEERD 7R b —3 R &R E, | | 1 NF-xB-dependent
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TNF,IL-6DEEA ZHNE £ 2. 2 WIEMTXEWWER 1 | 1 ( |

M qu % )(‘3 H]__i]_ % D }E - 73: %) 75\ :E) L/ *L 73: N {_)@H NF-xB activity NF-xB activity Apoptosis  IL-1 production  1L:6 production
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mﬁ; lunc':::k::o‘uu Antl-inflammatory Antl-inflammatory Pra-inflammatory
¢ycle checkpoints
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MTX<25mg/\BICERE (74 VU vBAEET)<Img/BAEMNZ 25 Z & T, HEALRER, OR%E, HEZE, MEKES,
MTXP R, BEIEIR~NDFHEZ1EET L 7262 DRCT D Systematic Review. [Cochrane Database Syst Rev.2013; 2013(5):CD000951.]

\

FriEs= R BIEN

Sudy o subgreup "‘"‘ ‘h':""' Placade Rk Rtie Weigm Mok Ratle Study or wubgroup Folic ar folinkc ackd Placabo Std. Mean Ditference Weght Sad. Mean Ditference
3
DDDDDDDD (%0} Fland, 9% Fland, 5% C

W MW, Fland, 05% .

1 -

x -

[ [

Total *** 06 i ' 100% 0.0% 0.27,0.43)
™ ] * 00%

T N Standardized Mean Difference 0.09(-0.27 to 0.45)
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MTXEZE|E 77 RA2 L T, BEEEEEA2T OO (2013F F T, n=717, MTX 5-25mg/8E,
FHMARR © 12-52:8) T L 7= Systematic review. [Cochrane Database Syst Rev. 2014:2014(6):CD000957.]
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arthritis patients: evidence based on the variety of prescribing approaches _E E - VA RN

among practicing Japanese rheumatologists in a single institute-based large
observational cohort (IORRA)

Cross sectional:2003F4 B

IORRAZ R — kD5, 4578 ADRAD 5 BEMTXEE & 11722308 AW X &
39ZDY TR FEMED S H,124 D604 L EDOMTXLGFESH V)
FIIMTX 6.36mg/ B

FBERITARNAT.7%), fFeEfEE (14.6%) 1 E(9.8%), 5% 5514 (8.5%). A& (6.7%)

2iRE L T294(17.8%)AMTX % s 1E
A

y= -50.262 + 11.305x
RA2 = 0.811 o
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o o o

o

Frequency of DAS28 < 3.2 (%)
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Methotrexate dose (mg/week)
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Frequency of side effects (
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y = -4.9653 + 2.8588x
RA2 = 0.786
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Methotrexate dose (mg/week)
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1999F H o HAT8mg/BA LR THREEEIT.

2011F (ICEHATI6Mg/ /B E TOEENTH L.

HAANRAD273 N T3FEMBEER 79.7%, SF M= 61.9%

(FHEMTXEESE5.5mg/IE) [ cin Rheumatol. 2007;13(2):73-8.]

« BHARARADI1078HTHEHMMEE 75.0%, 13F i 51%
[E&ERY ¥~ F 29:173~181, 2017]

o /77 x—TIERA, FoRRIERIEN K TMTXD2F 53R 66%

(BAZE6 N BEF S DOMTX 13.9mME)  [Ann Rheum Dis. 2010:69(4):671-6.]

B TIE25mg/ B X TREMARIBEETH Y, InERIRITAEMRFHEICIEN.
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L0
9
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on MTX

Proportion remaining

Time (Months)

FIGURE 1. Life table analysis of MTX survival for the entire
cohort (n = 273).

[J Clin Rheumatol. 2007;13(2):73-8.]
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24989 N & F192.7Ff/ulL, JEFMEECV riskz 3 L /=822 TlE, BEEFEHCDAINIVET % £ 21%E T,
CDAI highh*nremissionll72 b Z & TH3RE T35 Z & ARSI MNLT-. [Arthritis Rheumatol. 2015 Jun:67(6):1449-55.]
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48 A) = 75 - 711- * [Ann Rheum D|82012’71(9)1524 9] * Dampening » Endothelial toxicity * Clearance of apoptotic colls * Coll toxicity
inflammation * increased apopross * Anti-oxidant effects * Impaired cell migration
* Immune requlation » Off-target effects * Shifting metabolic profile « Off-target effects
* Effects on the endocrine system
* Pro-thrombotic effects
————————————————————————————————————————————————————————————— « Metabolic aberrations
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|
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! Pro-in ' Endothelial self-re
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DMARDSEED ZF A4 RO, DESEMEDREE | e T
S ) /L) E E /). I * Production of autoantibodies popula 1
* Oxidative stross . Pmduclim of protective antibodies
: * Altered lipid levels * Anti-oxidative metabolism
L, ooME Y RVREFERBS S S AR
DMARDsE 7S, 1) 2 = ;

* Impaired glucose homeostasis * Production of scavenger medistors
* Shear stress * Production of chemotactic mediators

@ O ©

DMARDs|Z OME X L T, AKEE & MEBEDOING & (ED
i & O AR B 1) \
JRIERZT A4y FAEELBETZNENRSH D, e scoroce IS Tw——

* Cardiovascular outcomes D Pro-atherogensc effects

Nat Rev Rheumatol.2021:17(5):270-290.
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DA E Rk, IEB DBRCCEY AAzleE L T,
RBELMEFECT 7 — 7 Z2EK,
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VIR, MMPIZ 7 2 — 27 %R REFEICT 5.
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Nat Rev Rheumatol.2021;17(5):270-290.

Influenced by
* Metabolic features
* Lifestyle factors
* Cardiovascular risk factors
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(3 Methotrexate and mortality in patients with rheumatoid

arthritis: a prospective study e« MTX Cj: /E\ % t >_7IZ\__< 72 60% {-.E_E —F

 [Lancet 2002;:359(9313)-1173-7. » MTXIZOIMEREDITHEZT0%IE T

® 1981FA H1999F [CARBITL TOWAMTXAIRED &H %1240 A DRAEE % 5

® TE:MIAER : all cause mortality

® EIRFHMIER : kA I — ML NICD-9Z2 B W T, LMEREFRTH,IFLMEREET

HEBANICMTXIEGEN, £D - HL191EZAT

84%/191% (44%)75\“[01% ESpERTAmS ICD-9 code Deaths Hazard ratio
(95% CI)*
O FELPE 1T Hazard Ratio 0.4 (95%Cl 0.2-0.8)  All-cause mortality All 191 0-4 (0-2-0-8)
Cardiovascular mortality 390-449 84 0-3 (0-2-0-7)
| /L,\Lfll Fv 1= Hazard Ratio 0.3 (95%ClI 0.2-0.7) Non-cardiovascular mortality <390 or >449 107 0:6 (0-2-1-2)
~ At . Deaths/ H d rati
u 3|5/L,\EHET%1L_ Hazard Ratio 0.6 (95%C| 02-12) p:;o:-months (gasz;,rc::* =
(X Q 7/_ \/'H\_JHEH @ﬁﬁf :E) ﬁ‘i%ﬁ’}?ﬁ‘fb l;) __9;_) Methotrexate 46/27 122 0-2 (0-1-0-7)
i Other DMARD 64/25 287 1.0 (0-6-1-6)
L . _ Sulfasalazi 17/4253 0-9 (0-2-4-2)
O dcsDMARDs & b8 L T4, Hazard Ratio 0.2 (95%Cl 0.1-0.7) Sufesalazine s B Py
Hydroxychloroquine 61/23 577 0-7 (0-3-2-2)
Intramuscular gold 50/24 451 1-9 (0-7-5-2)
No DMARD 19/14 771 Reference




