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Preface

The pharmacological treatments available for inflammatory joint diseases have
evolved rapidly during the past 50 years. The discovery of the immunosuppressive
effects of corticosteroids in the 1940’ s and the effectiveness in reducing inflammatory
disease was a major advance but the subsequent toxicity of chronic steroid usage became
a major factor reducing more widespread use of this class of medication. Disease modif-
ying antirheumatic drugs (DMARDs), including gold, penicillamine, sulphasalazine,
hydroxychloroquine and methotrexate have been shown to reduce joint inflammation and
progression of radiological damage however several, especially gold and penicillamine,
frequently cause a range of potentially serious side effects which limit their use.

During the past 15 years of so, many studies have shown the benefit of early use of
DMARDSs in protecting against cartilage loss and radiological protection by the early use
of these drugs, commonly at presentation to a rheumatologist, having the most benefit
in terms of efficacy and side-effect profile.

Rheumatoid arthritis is the prototype chronic inflammatory disease and great ad-
vances have been made in understanding the molecular and genetic mechanism of disease
due at least in part to good animal models. The imbalance in pro-v anti-inflammatory cy-
tokine levels in the rheumatoid joint suggested that correction of this abnormality might
be a key therapeutic option and subsequent studies have shown the efficacy of inhibitors
of interleukin-1,-6 and tumour necrosis factor have confirmed these molecules to be key
regulators of the inflammation and tissue destruction that is a characteristic feature of
these diseases. Over the next few years other targets including cytokines and adhesion
molecules will also become the targets of therapeutic interventions. The effectiveness of
Rituximab(anti-CD20) is a further indication of the expanding range of therapies becom-
ing available to the rheumatologists.

A central aim of the pharmaceutical industry is to develop small, orally active mole-
cules that will target the inflammatory pathways within cells. Thus inhibitors of the
NF-kB pathway should inhibit production of a number of important molecules including
interleukin-1,-6 and TNF and should be much cheaper than recombinant cytokine inhibi-
tors or antibodies.

Although the new biological based therapies represent an major advance in the ther-
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apeutic armoury their costs are prohibitive and it seems likely that most patients will
continue to be treated with non-steroidal anti-inflammatory agents, DMARDs and per-
haps also corticosteroids. The aim of this book by Professor Lingyun Sun is to give the
reader an understanding of the pharmacological basis for the treatment of rheumatic dis-

eases and it should be of interest to rheumatologist in training as well as practising phy-

sicians.

Anthony G. Wilson
Reader in Molecular Medicine & Rheumatology
University Division of Genomic Medicine
Royal Hallamshire Hospital
Sheffield
S10 2JF
England



®=

-1
L Ja i}
=
Ui
BHY
FEAT
ELT
BAT
BhA
B

B
)
=4
B
ERY
EAY
BEY
BAY
BN
o]

'31% O S R P T R T R T IT

N -
B TR T P

%%ﬁﬁ&%mn%

BEMIHATAEFD oo eevvereeermnrnneeenent et se st e e s
IR BRI cevvvereveevereenes '

BLZEHRBE W v oeeeemvrnnrnnennnenseneens

DI SHRE IR FERRAG T I wovovvvreeererrrnerenee s e e et s
R T S HEPRZEEL oo eeerrrereeemren e st e e st e
EoW IESEBETIRB oo

KIGERIE oeevneerrnnns
k% -

i 1 -2
173

%?ﬁéé

K%ﬁﬁ
Sik <R Lo

.4 P P TP PR
BB BT ~ - vvvvereoeveeeeesen sme e eon et e st e e e
PUIE T - ooevvmvrvrerreemnomnmenene e e s e
T 3 T TP
PR BB v vovvvvveeees seeenseen sie et et st een st e s e e
. 3 (DO P PR SR
B £ S ST PR PRTpes
B d A JEEEED eveeerrine e e e e e e

52

O PP 1y
AREEEHBRIE oovvrevrremm e -

89

ceeeees 91
. 97

veereieeen 102

107
111

- 126
- 137
-+ 137
-+ 147
... 156

161

.eee 168
-+ 175
-+ 181
-+ 185

191
196

- 201



< ovioo RUBSERKE B

¥ME BEREREME -

$IE FUERAHUAREDER -

BT HHEE-

WY TNF-o 33

BAY KERMAET -
BEAY THE-

Ft—F REREH -
FH-W Kt -

W= EHHEAERD

BR8N -
FNAE MK -
H—N XA

TN BERERMENEE -

BAE HHE-

AU PR S
BHY EAHE-

BR1 REBUERFERBEAS - .

BiR2 REBHER -

-~ 208
- 220
BT M EEEE] FGIFELR] coeererrereeeeseonenmente e e s

HE A SR v overer e e e e e e e
g R O T P TP
BTN BEMIREG -+ oovovvvrerorsrereeees snsee en sttt et et s

233
248
259
263

285

- 292

e T R A 1]
B4 FREMEIRE G IR IRIE [ orreeerrereerees s

310

. 314

KB BRI REQTFTH o vvveeereorme e eme e e e e e
B BKIKARR o eovovrrereossmeerseen sme e eee st e et e e s
S A5 BEJEILRE coroverenere e ee e e e et e e e e e e e s
A TGREE oo vovovererere e e e e e e
E LR T 1 -3 - O P PP PP PRI

LB BIRBMIGIFIIM oo oeeer e oo e e e
5 A5 T RERER UG oo e e e e
B AT BAGZE oo ere e ee e oo e et e e e e e s

326
326
331
337
342
348
348
354

BN RREREEE®@E -

366

-+ 368
- 374
- 374
- 377
B IR R AR 7 ceveeversrroer oo emn et e et e e

B A S RBEIFL e eeve e oo e e e e e e
B A JCHIAEAR oo ereeeere oo e s e

385
399
401

-+ 409
-+ 413
-+ 426
- 431



%_E IE'\ : 1\,@
N HRBH N FEB

—. BYBIEATE

/|

(—) Rk

YR (absorption) BRIGZ Y B AWMU ZH AMBRBHAN IR AREEA
gt AR R ] R E AR R, BT w2 e AR SRS, & 1-1-1 AR W
A R A 2 I I o - (R 4R

1. BlHiESRY

AR (per o) BAZRBRERNBAER, EFRBLGYH TRE. EEAY REEE
W, a0 R R B B SR AR B I T 2 AR R (dis-
integration) 3 75 f## (dissolution) [T A 6l fERE B 5001 o MIKASHE
. CRRERZG YR KRG R R EEE o 20 ﬁ;‘iz%
FEREWEILL2),. EHETERATER . Eﬂiméﬁ’;ﬁﬁjcmw\"lf)
%%Eﬁ&‘]ﬁﬁ?%g‘rﬁuﬂﬁ%%%wxéﬂﬁi
EFREE B HEBRE S — N EREB S W
%

AEAYRBUS B BB A R, B N
B 258 UOR A FFBE SR & A R b, (3 A KT - ®
AWM B, RN E L HER (first pass elimi- |
nation) , A 1-1-3 Fr /R, %A & 7£ A [8 B (8] 0'50:
SR O AR (11, 7 mg) F#R Bk i 5% (5. 0 mg) HiER 015 30 45 60 75 90

~1

w

(=3
-4

—

mmmmm (ng/mi)
2= B

N3l i 25 vhe JEE - 1] B 22 Z5 D RO MR B 3 10 mg W (min)
RRGEHR R BHTHREL. TR ENESE mi10 FALBREMN0ERERHE K
HRESBRUHNOREDRAERK(F= FE - B [E) £ B o
0.20),
2. BHSY

# B 1% §F (intravenous injection, iv) Fl## Bk % iE (intravenous infusion) 7] {# 25 ¥ A &
TR AKER,, AR W, PLA FE S Gntramuscular injection, im) & & F i &
(subcutaneous injection, sO)Z5¥ M 2B, — B O RP., RWHEBFERETESHB
B B0 M0 R IE FE . R 0 e T 0 T 0 R L 3 S R A > B 4 i 24 ) O R 2 ) 1 R
WK EBEIEA. shBkESt Gintraarterial, ia) 7] % 259 %5 2% 2 % 3 bk 4 A &R B 18

e 1 .



o 2o AU I R 25 B 2

A 1-1-2  ORREEZY G /%o

1000
. o HhKES
'%;’2 A fR
Z 100
¢
®
=
&
&
L)
1 T 1
0 3 6 9 12
1] (h)

B 1-1-3 o R U A 9 R

JRy BT R A 4 B RN

3. FRIRIE 42N

Fiii R AR K GX 200 m*), Sk R E R R BAME N EE—2, Wi ik
BK 25 KB AR B 3K il o, TR SO L R L A T A v 25 ) (n R A RR R R ) BT B 5
AR . Z5WIE T B LW T A% 4 8O OB, 7 T B Rl . 40K % A Caerosol) A ¥
HWFRERN 5 pm 7274 BIBORL, BT LA S 1 Fil 160 177 8 0 8 R

4. % [ (transdermal) 2524

BRITARSb , B BR AR K L (B BR 7 1 25 9 P LA R 18 3 3% , 2034 £ 2% BRI 7T LA 28 i W ki
R, EERA T E R KRG AN RUER (azone) , T] 5 25 4y i BRI B2 7L 2 B 48 25 ) AT 3|
rRHSLE.



s B # -3

(=) %

HYHEABEA R HREEMEK EASL S (plasma protein binding) RAGEFHAY
(bound drug) , R A WA Y MR A IR RIZ5Y) (free drug) , A 1-1-4 iR,

Hib
HEBHDI= LHHD
2% (D)
BN
an _ % SR
HEHDITTHARD HEAM DT 448D
M -~
R ()
N
MRl M)=—D
=1
[l
' Hiitit

1-1-4 #Yikpua iR E

MUAYMESAZALE S BHEAYEE « BUEBEAZ S . CHELBLYSRE
HEE. AYSMXEONEARTEN . S RAYNAREHENHR . 8N T
TRABETEAMBEER“BHE"TOAR . AYESNEEAESIEREME, MMk E
HBESSAR . FIAYITRTSUHEBSR N EALEAMEALEERAR. WO MG
MAENEFECRSMEBEONEGERN 9N . HREBGRENNE SRR BY, AIH B
FEBBRM TR 1K, BAGRIEEMIHERZGY R E £ W% 100% , AT
FEHRERRIMRE, ORXBEASSENEHE'E & L) 304 &R b (R 5E) B,
HYNEEALESETR WEHREFBERN.

W WAC 149 24 490 58 RoF I Y47 B o B 4 B H A K, B ST T L R B K0 B8 E 4 A (diistri-
bution) , 3R J5 L F B /N HRE B, X F IR RN 4 Fi (redistribution) , i 3 25 ¥ 3k
EREAURBRESEAVSESENS LS. AYERBERBERELGYRNRT M
EMFEYERE R B AR NRE.

It % 5% B (blood-brain barrier) B2 MM BB KNBE . HHYEMBLEE — BB
&, XRH T iR . A% bR - A o - R V% V- = R R
B BFR. TRTT IS AT LLE AR R AR R Y .

BA & BF B (placenta barrier) . RIGR P EE FEME AWM RRE. d THESHKILAE
THEFRRSERBEYNTE RESHS - BREANELSEEZMN, REBEHEN
BEmKERELS, FARILEARE. NXEBRMRILEAELGYBETFERARESRA
WERG B3, R, ZE SR R B ML 2 X IR LR B A M2y .



o4« RUBRKRRZEZE

(=) R#

YL, ENSREREY R NS RERZKE, AR E R A EHRER. BEERY
PR A Y R BOR B RUGHE AN, FEHR R B B B AR AR HER. BR8N
) % B AT R A R AL T 2k 5 IR A, IR B M A B K IR AR L TR T HE 4K
Sh . ZHYPH IR Ak S HE M GE AR 0 25 Y1 O T BR (elimination) . A fORE ¢ 48 8 €8 3 P450
BMASRRALGYEYHRANEIERRE, AXAHRFAEH KBMAKEEAR, MEE
R BERGERS R EFRS ZREHTERIEE. MARZHYNFEI R
M 002 LG SRR G T LR I 1% 2E , L oh P450 B R R IE T SE I, A 2 AR
FEK & T M H P450 B RAGLIEHE, W RE ARG WO ik .

(v9) Hem¥

BYERARGHIERER. TR EEHMSE. WENAYRELE ik
WA NG BEE R K R E YR B FE. X i R e P e, R S AR AR L B
YK 25 Y B R E 3K, SR HE IR D e . RAREE AW LRARER K
BRSO AR ERETIRAAEEL. L2 FHBZENRRSEm. BHEETH,
Y A HEN A, 5B BRSO R A R 2 R B B K 4 2 B (R LR

T |, R E SRR AL ERRAYH N EEER. HEAKRNK
245y 77 5 ik AR I HE M SO AT — S R L. W 115 BRI P AT S A RE G
(a); WA 5MEBEEEE D) REALHYHE AR FARAKRE S LY NE
EAWDORBLBN REOEYHEL.

HuAYEFARSEEBRRES S FHEABRES, BT 25/ G 80K # i
B 25 %) B TR 0, R O AR B 78 3K (hepatoenteral circulation) . B 1-1-6 Jy 254 22 fH T HE it
A S 2K R S B E TR, I 2 Y B RS AN R, 25 A i R R B DUE BB
AEE, ERESINAE . AYNDRELENHBERE.

Syt i pH E B T M3 BRIEZE AT LA A 20 et BT AL B ILATERZ R. H
Wiy p HE T, 355 2 A 00 (om0l ) v 5 44 2 U T R BB VR B A5 W R B R T

A\
\
\ — 0
. \
¥ @ L MR S A 2l Smos WEIEM
\C R R
g [\
g \\ 77
L WY — W N T
l L i 1 N N .\\
Ry ld 2 4 6
B ) (h)
w115 YA RER W 1-1-6 £ 14255 o 24 vk BE - R Bl 2R 1Y

X i B R



& B OB .5

WHEM X P A B RRORAE RN Y MR FEEREAYE EE A
Bz, :

—. BRI NFEM/AIR
(=) BFERA

1. BEEREE

Y AR TS B kb B A FE TR A A A B HE T, X T AR B R 2R AT L SR 25 W T
AR B EERT R T AR & 4 L. B EHR A (compartment modeD MR RN THE
REOEVMRGER, ATIREER BRI AYEERANBISTIRE.

FERBRESERAN N RE, BRI NERAEX-RESNETHEE. BE
B A — MR, EWR S SRS ERASE RN, REAYE G N LR
PR ERAER, XERALWTR AR —FE. BAESHELT . AYRTEAR
EMTNBEEALR . UHRAFRXBERE. BFERHITFBGUER, BIF R —=
BRI R,

MEAEAHYERANSHARBE XD FH R GAENATREMNESGEAL
HEHLRERBEBTH,ER N —FEHE -1-), BEEHEELT . APEF L
37 8 ¥ BE FT LA I R P R R A B P A TR — e E P e —E R R H
WHAERL WERBRPRE,GEMNEF MR KA _FEB(E 1-1-8), iz
SN EMERSIRERAIBREZ 0 RN =R, '

mis Wit
, K
e k=R Xt —| s
I KZ‘
K
B K
BT SRR AR B118 —HHaREH

X HB AR K HHRERE

2. BEEBKHE '

TEX — Y B I ESBCRT AT TR, TR RERBRE XA E RN R
BEEE—2HR AR _EME, BRERE - EANAN I R, B n2EERLREEE
FEA XA AR MRELXR AR —FEL VBT AR -FRYE 1-1-9), B
—RZHNFEAMTER. MRELRATERPRES, WET _EHE (A 1-1-10),
X R ERA TR g EEN AR MBI E BT N ES R . KEBAHWIR
BB _EEE,



© 6 ¢ RUBAIMGKZGEE

log C

log C

B 119 —FEANEhE 1-1-10 —EHRsEihg
: A FHRER RaHFHE(BR);
B. MBI SHBRMLRR)

(=) —aFHhFI L

AYERANREIBTZBRAZREYE, SAYNEYEN MK 5 M8
EREGERM AWK EERIE RN, RN - RERIE. Ao REROT.
%:
k:—BERER - HYWE RAMEREE)
M ERTTUE Y& — R 3 # B ¥z, B 70 (8] 18 856 48 9 25 0 Hs BB 1) 9
BT A HBD

(Z) BB FHHhF s

HYNEY B — M SRR — M ERNEEE. M SAYERETX. BEHER
YR R ER UM, IR XA TREANT .

de
de

—kc

_k/

B BREEEER

M EXTTUE &, BYERTRE I3 BEE , i g5 & A B R 69 2 K i
T MAEEET. GYHEIREEERFTEINFIR, PLEHY IR —FHRE.
BABEANERT REEEEEMSHYRELR. AYNEIREZR-RHD
SRR 3 0V B B AT N IE X B N IR — R R B ATIEE B SR At B B

= BRYNDFBH

L EREHK

BFFRA R — YO R BR T SE 20 RE L I 5V BB 9 % B X AR
fz et {6 1 P, G 1-1-11, AT RAC IR A5 BT i AR A B 4% B IR, B —BREX ERRB
TR AR o B, ARG ERE TR, F- AL FERRKERI



