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Abstract . The influence of nonsteroidal antiinflammatory drugs (NSAIDs) on the
development of gastric mucosal lesions (GMLs) was investigated clinicopathologically in
patients with rheumatoid arthritis (RA) and experimentally in rats treated with NSAIDs.
Two hundred and seventy-three patients with RA including 248 patients under NSAIDs
therapy were employed in this clinical study. GMLs were classified into two categories,
gastritis and/or gastric erosion (GGE) and gastric ulcer (GU). Of 273 patients with RA,
GMLs were found in 146 patients, consisting of 90 patients with GGE, 32 patients with GU
and 24 patients with both GGE and GU. Frequencies of GMLs were 58 % (143/248) in RA
patients under NSAIDs therapy and 12 % (3/25) in those without NSAIDs, indicating a
close association between development of GMLs and treatment with NSAIDs. Interesting-
ly, patients under rectal NSAIDs therapy also developed GMLs at an almost the same
frequency as those under oral NSAIDs therapy. The development of GMLs was confirmed
experimentally in rats given sodium diclofenate intrarectally, suggesting that rectal admin-
istration of NSAIDs is not safe enough to prevent GMLs induced by NSAIDs. On the other
hand, the use of NSAIDs prodrugs may reduce the incidence of GMLs. Acidity in gastric
juice was increased in patients with GMLs. In NSAIDs-treated rats, H, receptor antago-
nists (H,-RAs) and proton pump inhibitor (PPI) were both effective in preventing GMLs.
In the present clinical observation, PPI was superior to H,-RAs in healing GU in the
patients treated with NSAIDs. The gastric mucosal blood flow measured by laser Doppler
flow meter was decreased in RA patients with GU. Multi-variate analysis using Cox’s
hazard model clarified that healing of GU induced by NSAIDs was influenced by Stein-
brocker’s class, by location and size of GU, and by medication for GU.

(£EEEE. J. Nara Med. Ass. 50, 402~417, 1999)
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Table 1. Background factors in 273 patients with rheumatoid arthritis

NSAIDs (+) NSAIDs (—) Total
N=248 N=25 N=273
Age 61+11 6312 61+11
Sex Male 47 (19%) 9 (36%) 56 (21%)
© Female | 201 (81%) 16 (64%) 217 (79%)
Smoking CD) 43 (17%) 3 (12%) 46 (17%)
Drinking S22 40 (16%) 5 (20%) 45 (17%)
Past history of ulcer () | ! % W% 128 11 Wn)
_Complications Ch) | 136 (o%) 14 (56%) 150 (55%)
Duration of RA (months) 1324105 153+129 134+121
I 9 (4%) 4 (16%) 13 ( 5%)
0, 0, 0,
Steinbrocker’s stage I 68 (27(? ) 5 (200%0 73 (270/0>
il 101 (41%) 8 (32%) 109 (40%)
. LA 0 @8%) 86 78 (29%)
1 17 C7%) 2 (8%) 19 € 7%)
0, o, 0,
Steinbrocker’s class 2 I (315) 2 12 (48? ) 8 <330/) )
3 113 (46%) 7 (28%) 120 (44%)
4 41 A7%) 4 (16%) 45 (16%)

RA : Rheumatoid arthritis
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CRP, ME7AT s v, MEFv=<=rrn7 YY), BEE
DOIZREGEEML, BRK, BE, AEDD20BETH
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PRV, AERINICIL 24 BB L L, BRI 0%A
BT D0, EFRSBISEEO yr —owr 1 s
DINEL 7.

1. BE5RREHIc 2dz NSAIDs ic X % B HERE DRtk

7 v Mg, 1%NaHCO; % C# % L 7 0.5 ml @ di-
clofenac Na %, 10 mg/kg, 20 mg/kg, 40 mg/kg D
E(& 4« 5L 0) TREBICES L, #E5ER L BHE

Table 2. Drugs for the treatment of rheumatoid
arthritis

Patients

Drugs for the treatment of RA
NSAIDs

Number of NSAIDs

91/248
10/248

124/248

Administration 44/248

routes of NSAIDs

44/154

RA : Rheumatoid arthritis
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ml BEALRICEFISERL, €—-2 —H"T1 %kr
=V VRIER L. 10 2HER#IE, KBKB-T8%
WL, r—_E2ACTARNCHERTEBETcEs
FHEROD AORRLEE, 431 ¢, BHEEER
el

R B kT, diclofenac Na(20 mg/kg) #7& «
DREBENOEHEL, BHESSREEZAIE L. Tib
b, Bo&L, BEEARE, BEBES (&« 5E3D0)
TV, BHREE & BRERE & OB RE Lic. %
7o, BHIRGERRZEIEHRICEY v S 1%y HE L6
L, MSFEOHRS 2T kol EoEclEL T,
diclofenac Na135%7 7 €7 = AEEK & LCH .
2. BEREB e Zdz NSAIDs MIHEEE 3 X OVE #hiE -
RRARITSVT 4V

FOER L M, 3WEOR I HE 5 EEE 4 28
V) 2: 6 diclofenac Na(20 mg/kg) 85 Ui, $REFHY
1=(0, 30, 60, 120, 180, 240, 480 %) =—F LFRELF T
Biiks X OB oHEfT, ThEh, HPLCIR X b
diclofenac Na oifiFgRE%, %7, RIAB " kv §
WESre 2 & 7554 v E, #AIE L.
3. B WIMHEIFI X 5 NSAIDs 3 8 HBERE O T8

7y b (&4 5L, 25 IEERFR, Omeprazole
(0.5 mg/kg, 5mg/kg), Famotidine(0.5 mg/kg, 5mg
/kg), ABEAEK0.5ml & H b UDEERREE LT
k&, 1R% I diclofenac Na(20 mg/kg) & 05
LT, BHEGERRTEIE L.
4. BREMmEE3 % NSAIDs #5850 gE

Ty bR FARBTCBEL, BB /IR
Z CRBEEE L T, IREMME 2R L, Laser Doppler
M¥fEET @ fiber probe & AIREARED M EE < ik & ¥,
R A EARAE L. MREEENKENT DD
% 10 ZE 7 » THERR L7#ic, diclofenac Na(20
mg/kg, 4B B\, 2 v b e -k L TIY
NaHCO; ¥& (4 Io) Z a5 Ui, &5 R 35 HIBM
B 100 % & LCHETEL -
5. MR
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REBR LT B &, BRERBFID 51 % (75/148) 1 B KK

ng

Table 3. Panendoscopic findings in

273

patients with rheumatoid arthritis

Gastritis, Gastric erosion 114/273 (42%)
Gastric ulcer 56/273 (21%)
Gastric polyp 19/273  (C 7%)
Gastric submucosal tumor 5/273  ( 2%)
Duodenitis 7/273  ( 3%)
Duodenal ulcer 4/273 ( 1%)

Table 4. Properties of gastric ulcers
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Fig. 1. Number of ulcers in 56 RA patients with
gastric ulcer Endoscopy showed that 32 cases
had solitary gastric ulcer and the other 24
multiple ulcers.
RA : Rheumatoid arthritis

in the patients with

rheumatoid arthritis

NSAIDs (+) NSAIDs (—) Total

N=115 N=1 N=116
Antrum 79 (69%) 79 (68%)
Location Angle 6 ( 5%) 1 (100%) 7 (6%)
Body 30 (26%) 30 (26%)
Round 85 (74%) 1 (100%) 86 (74%)
Form Linear 10 € 9% 10 € 9%)
Irregular 20 (17%) 20 (17%)
Denth Shallow 83 (72%) 1 (100%) 84 (72%)
P Deep 32 (28%) 32 (28%)
1-5 mm 65 (57%) 1 (100%) 66 (57%)
si 6-10 mm 39 (34%) 39 (34%)
1ze 11-20mm | 2 (2%) 2 ( 2%)
21 mm= 9 ( 8%) 9 (8%)
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TRDIEMoTe. I, FERMIC T % MLEER
DHREELZEL) E L TRLEBEN S - £ %<,
MEnk, B, BEITRRERS S IR,
3. BMEEY v~ FBEBECRT S BREREDORE L
FRERT & OBR

BHERELZE TR L Hleki) s K EYE
RF% Table6 TR L7z, BOLLHELN X 512, WE
BT ERRFEEZZ DRI, T, VU=
FOEBUEDIRETH BRUME, ~€ 7/ =V E, Hil
BEEYBERHEREYE TR LB LRVl E Ofch
BLcn, MEDOHMICERRELRD LD 72(Table
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4. BHMBEIETY v~ F DBBENEIIC S BHBBERED
FEA R

BHBRE OFREHE X BHEER Y v ~F 0REBERAR
Btz Lic & = A(Table 8), NSAIDs #5-4lic it
% BHIREE DR AR 12.(143/248, 58 %) TH - 7o —
77, NSAIDs e 5-0Iic 317 % B HBURE O RS 13
(3/25, 12%)TH b, NSAIDs # 54N IEHREH L
TEHEREDOREFHENEER (0<0.00DEF 2 - 7=
Fi, 05 BLEEEICOWTHFEEET, NSAIDs #5
Bl B13% B EBFEHE (55/248, 22 %)% NSAIDS
RGO BT 5 REHE /25, 4 %) EHBELCEE
(P<0.05)FEERTH o7 (Table 8). b, AFr A

Table 5. Symptoms in the patients with and without gastric mucosal lesions

Gastric mucosal lesion (+) Gastric mucosal lesion (—) Total

N=146 N=127 N=273
Symptom (+) 75 (51%) 73 (57%) 148 (54%)
Epigastralgia 36 (24%) 28 (22%) 64 (23%)
Nausea * Vomiting 20 (14%) 19 (15%) 39 (14%)
Appetiteloss 16 (11%) 22 (17%) 38 (14%)
Abdominal discomfort 17 (12%) 16 (13%) 33 (12%)
Sensation of abdominal fullness 7 ( 5%) 0 C0%) 7 (3%)
Hematemesis « Melena 0 C0%)

Table 6. Relationship between background factors and development of gastric mucosal
lesions in the patients with rheumatoid arthritis

Gastric mucosal Gastric mucosal
. . Total
lesion (+) lesion (—) N=273
N=146 N=127

Age 62412 60+11 61411
S Male 31 (21%) 25 (20%) 56 (21%)
ex Female 115 (79%) 102 (80%) 217 (79%)
Smoking + 26 (18%) 20 (16%) 46 (17%)
Drinking + 23 (16%) 22 (17%) 45 (17%)
Past history of ulcer + 61 (449%) 50 (39%) 111 (41%)
Complications +) 79 (54%) 71 (56%) 150 (55%)
Duration of RA (months) 139483 123+129 1344121
I 5 (3%) 8 (6% 13 (5%)
Steinbrocker's st 1I 38 (26%) 35 (28%) 73 (27%)
cmbrockerssiage 58 (40%) 51 (40%) 109 (40%)
v 45 (31%) 33 (26%) 78 (29%)
1 5 ( 3%) 14 (11%) 19 C 7%)
Steinbrocker’s class 2 56 (38%) 33 (26%) 89 (33%)
S 3 59 (40%) 61 (48%) 120 (44%)
4 26 (18%) 19 (15%) 45 (16%)

RA : Rheumatoid arthritis
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F 3 X 0'DMARDs #5 DB &2 e L7238, Table9
BHEBELMARE S, AFrA FEXODMARDs DE
HHE1L NSAIDs # 54l 3617 5 B HERE O F 4L 5
BE#Eih % fth o e, ¥ NSAIDs JEBSHIC s\
Th, AFrA FEIODMARDs #5552 212X
> CEMHBOREORENHEINT 5 Z L7k o Te.
5. NSAIDs o# 5 & BHERE ORAEHE & OBIfR
NSAIDs 0 B#lic\ L L FI# 5 I 7 B MIERE
DFEEFEITIIEDN LD - K(Table 10). * 7,
NSAIDs O #5885 Flic B MERZE O FEHE 2K
Lick 25, &nFHS6l, LHHESH, WEHBAIIC

B3 BHBRE O REFE TIZIFE L 2> 7(Table
100. I, BHBERERYET 561LE Lisuflicksd
% NSAIDs 0 FEEHFEREIT T Fh, 218 HE 194 B
Thh, BEREILI 7. LirL—F, NSAIDs &%
nFOBEIIC B HEREOREFE LB Lick 25,
BHIRRE O F6 £ S 1% diclofenac Na #-5-41C 88 %
b o L bR L, sulindac B#5HI(38 %) & DI THEE /s
Z(P<0.01) #§D7(Table 11).
6. NSAIDs R 5RO BHEIR ) v~ BE ekt
% B pH

NSAIDs % 3 » A LN ERIAB 5-FRh D 40 Blic k1) % B

Table 7. Blood examination data in the patients with and without gastric macosal

lesions
Gastric mucosal Gastric mucosal
. . Total
lesion (+) lesion (—) N=273

N=146 N=127
ESR (/1hr) 61.9+42.3 61.3+42.2 61.7+42.3
CRP (mg/dD 4.6+4.7 4.1+3.6 4.4+4.2
Red blood cell (X104/uD) 381+72 394458 38766
Hemoglobin (g/dD 10.6+2.1 10.9+1.9 10.7+2.0
Hematocrit (%) 33.1%£5.7 34.2+5.5 33.6+5.6
White blood cell u) 8019+2796 7483+2510 77702680
Platelet (X10%/uD) 33+10 33+12 33x11
Total protein (g/dD 6.58+0.69 6.57+0.73 6.58+0.71
Albumin (g/dD 3.65+0.57 3.61+0.64 3.63£0.61
y-globulin (g/dD 1.22+0.42 1.23£0.39 1.23+0.41

Table 8. Influence of treatment with NSAIDs on prevalence of

gastric mucosal

lesions
rheumatoid arthritis

in 273 patients with

Gastric mucosal lesion

Gastric ulcer

NSAIDs +

NSAIDs (GD)

143/248 (58%) —
3/25 (129%) —

55/248 (22%) |
%k %k %k *
1/25 ( 4%) —

Prevalence of gastric mucosal lesions and gastric ulcers was signifi-
cantly higher in the patients treated with NSAIDs than those in the
patients not given NSAIDs. * : P<0.05 * % % : P<0.001 by x? test

Table 9. Influence of treatment with steroids and DMARDs on prevalence of gastric mucosal lesions

in the patients administered NSAIDs

NSAIDs (+)

NSAIDs (—)

Gastric mucosal lesion

Gastric ulcer

Gastric mucosal lesion Gastric ulcer

Steroids )
Steroids (=

82/138 (59%)
61/110 (55%)

96/170 (57%)
47/78  (60%)

34/138 (25%)
21/110 (19%)

1/16 ( 6%)
2/9 (22%)

1/16 ( 6%)
0/9 (0%

40/170 (24%)
15/78 (19%)

0/12 C 0%)
3/13 (23%)

0/12 € 0%
1/13 8%
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7. NSAIDs {5 FROBHREH ) v ~F BE KT
% B &

NSAIDs % 3 » AL BRI G H D 76 flic k)5 B
HEmMTE, BRERERET 476 EHF L2941
DRITIEEN e oo, LLTAD, BEEVHHL
THRE L TR B &, BIEE 16 FlIXBHERELE Lisw
Gle B LT, BHEEE L OOV ThIck T
BRI E SN EEIC(0<0.05){EMETH - 7 (Fig. 3).
8. NSAIDs i 5o @RI ) v <5 BF KT
% BEEORE

NSAIDs £#i# 5/ B E&E 64 IO REBIAE 8 8
LN 12 BBERIZRFNRS51%, T3%TH o7

Table 10. Relationship between dose and administra-
tion routes of NSAIDs and prevalence of
gastric mucosal lesions in the patients
treated with NSAIDs

NSAIDs Gastric mucosal lesion Gastric ulcer
One drug 89/147 (61%) 28/147 (19%)
Two drugs 47/91 (52%) 24/91 (26%)
3<drugs 7/10  (70%) 3/10  (30%)

Oral 74/124 (60%)
Rectal 25/44  (57%)
Both 44/80 (55%)

26/124 (22%)
9/44  (20%)
20/80 (25%)

Table 11. Relationship between kind of NSAIDs and
prevalence of gastric mucosal lesions in
the patients orally administrated NSAIDs

Kind of NSAIDs

Gastric mucosal lesion
Aryl acetic acids -
15/17 (88%)
4/7 (57%)
2/4 (50%)
6/16 (38%)

Diclofenac Na

Indomethacin (long-acting)*
Indomethacin furnecyl*
Sulindac*

P<0.01

Propionic acids .
15/22 (68%)
10/16 (63%)

Naproxen
Loxoprofen Na*

Oxicams

3/5 (60%)
Prevalence of gastric mucosal lesions in the patients given
Diclofenac Na was significantly higher than that in the
patients given Sulindac. P<0.01 by Student’s T test
skindicates drugs designed on the basis of drug-delivery
-system

Piroxycam

A

Fie, BBREOHREBEFRANICHEERYHRHE LILZ A,
PPl #¢ 5B c 3510 % 8 BIGRE & 12 BRER L hE
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R, 2BBERIZTIhTh41%, 65%TH- r=(Fig.
4). &bz Kaplan-Meier % AT, EEOHREZEA
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T H,RABREH I VAR (0<0.005) R WEELE
7= (Fig. 5).
9. NSAIDs REAB SR OBHEEM ) v~ 5 BE KT
5 BEEOBBICHET 2RTFOBR

Cox DHpI~%— F=F &\ T, NSAIDs EHI#
Efle w5 BEEBOBBICEET HRTREEERN
Lic. Z0fR, FHh, Vv -5FoEHH0EE BE
BEOMR, BERERZ D 20 HE 0t b, Steinbrock-
er’s class(class 1, 2 %t class 3, 4), BED %1 X(5mm
Tt 5 mm BB 3 X OV AL (8 535 1 5 f I 4 P
BB, PPLEEOFESMY. Lc AR AT & LCES

107 — P<005 —
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Gastric mucosal Gastric mucosal
lesion (—) lesion (+)
N=19 N=21

Fig. 2. Relationship between pH of gastric juice and
development of gastric mucosal lesions in RA
patients treated with NSAIDs P<0.05 by
student’s T test
RA : Rheumatoid arthritis
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Gastric antrum Gastric body

Relationship between gastric mucosal blood flow and development of gastric mucosal
lesions in the patients treated with NSAIDs

Gastric mucosal blood flow was studied with laser Doppler flow meter.

Columns and bars indicate mean-+SD.

GL: Gastric mucosal lesion #* : P<0.05 by student’s T test

[_1: Patients without GL (N=29) [ll: Patients with GL (N=47)

U///: Patients with gastric ulcer (N=16)
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Fig. 4.

8 weeks 12 weeks

Effect of 8-week and 12-week treatment with PPI and H,-RA on healing of gastric
ulcer in the patients administrated NSAIDs

Left columns indicate healing rates with 8-week treatment and right columns those
with 12-week treatment.

PPI: Proton pump inhibitor [ ]: treated with PPI (N=30)

H,-RA : H, receptor antagonists [ |: treated with H,-RA (N=34)
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Fig. 5. Cumulative healing rates of gastric ulcers in the RA patients treated with proton
pump inhibitor and H, receptor antagonists
—— PPI: treated with proton pump inhibitor (N=30)
------ H,-RA : treated with H, receptor antagonists (N=34)
P<0.005: PPI v.s. H,-RA by generalised Wilcoxon’s test
RA : Rheumatoid arthritis

Table 12. Factors influenced on healing of gastric ulcer in the patients treated with
NSAIDs

—selected by multiple regression analysis with using Cox’s hazard model—

Variances Coefficient Error F value Probability
1) Steinbrocker’s class —5852218D—01 2.695443D—01 4.714 0.034333
2) Size of ulcer —1.925867D—01  6.345136D—02 9.212 0.003694
3) Location of ulcer —9.027000D—01  2.606856D—01 11.991 0.001054
4) Medication for ulcer 1.440026D+00  3.901819D—01 13.621 0.000522

T BT fHHHHHHI’E’IHiHl”i”TfHﬁimﬁ‘llH’Hl’HVI"IH’i‘HI‘H"fSIH’HH!

Fig. 6. Development of gastric mucosal lesions in rats rectally given diclofenac Na and saline
left : Diclofenac Na (40mg/kg)
right : Saline
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Fig. 7. Relationship between dose of diclofenac Na

and development of gastric mucosal lesions in
rats Columns and bars indicate mean-+SD.
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Mucosal injury index in the rats given di-
clofenac Na (20 mg/kg) orally, intraper-
itoneally and rectaly
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N=35)

*: P<0.01 *%:P<0.005 **x%:P< Columns and bars represent mean+SD.
0.0001 P.O.: oral administration IP.: intraper-
compared to control by student’s T test itoneal administration P.R.: rectal adminis-
tration
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Fig. 9. Serial data of plasma concentration of diclofenac Na and gastric mucosal prostaglan-

din E, in the rat treated with diclofenac Na via different routes

Lines and columns indicate plasma concentration of diclofenac Na and gastric
mucosal prostaglandin E,, respectively. Each data represent average in 4 animals at

each time point.

P.O.: oral administration I.P.: intraperitoneal administration P.R.: rectal adminis-

tration
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Fig. 6 1z, diclofenac Na(40 mg/kg) ¥ EE B 5 L
v bk, avite—ATy rDEAL—_EEIRLI.
Fig. 6 »»HB L 7e X 51, diclofenac Na#5-5 » b
THREFMARROLEHEO D ARRDID, =2V e —
LTy P TIROBADRKETRD bhich ol Ei,
diclofenac Na O 5BE LIRE & DBGREL TR D &,
BB E BT diclofenac Na EE 4 L < H#Ehn
# Li=(Fig. 7). ¥ bIg, diclofenac Na(20 mg/kg) %
Bo#ks, BEEARSRSIOREBES LIBICEG3
BHEGESRBCIERRERZRD - 2 (Fig. 8).
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Table 13. Number of neutrophils in gastric tissue
from rats treated with diclofenac Na

Neutrophils
(N/high power fields)
Oral administration 9.2+5.3
Intraperitoneal administration 8.2+2.8
Rectal administration 7.2+3.1
Control 7.8+2.6

The number of neutrophils per high power field was count-
ed in gastric tissues obtained 8hr after administaration of
diclofenac Na (20 mg/kg)

Control

0.5mg/kg 0.5mg/kg

*
*
== = -
OMP  FAM omP

FAM

Smg/kg  Smg/kg

Fig. 10. Prophylactic effect of omeprazole and famotidine on develop-
ment of gastric mucosal lesions induced by diclofenac Na (20

mg/kg) in rats.

Columns and bars represent mean+ SD.
% :P<0.01 *3% :P<0.001 compared to control by student’

s T test

OMP : Omeprazole FAM : Famotidine (N =6 for each group)

ot

=3

=]
I

% gastric mucoal blood flow

0 T

-10 0

30 60 (min)

Fig. 11. Influence of diclofenac Na (20 mg/kg) on gastric mucosal
blood flow in rats Each point data represents mean=SD.
O——=0: treated with diclofenac Na (N=6)

& - @ : treated with saline (N=6)
% : P<0.05 compared to the data before administaration of

drugs
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Rz, FHAmBRRECER L CEBEESE &L
7z, Z0#ER, diclofenac Na D#HREE o i A1z B8
b b7, diclofenac Na#f 55 v b kavim—n35 v
MZEIT 5 HMBRBEOBREICH b 2 72135 b huin
- 7z(Table 13).
2. B ERB AN 27 NSAIDs MFEE & X OV8 KK 7
RARTTVT 4V

Z v Mz diclofenac Na(20 mg/kg) ##& n# 5, Fape
AESERSIOCREB®ES LBk 5 1m 4 di-
clofenac Na BELrERESr R 2 75 v F 1 v DR
MZE{t% Fig. 9 Io/R L7z, diclofenac Na # & 05 L
TeBAIE, M diclofenac Na JBE 13854 120 4C
V=7 ICEL, 240 5B IITIBIEEE L. FoB R
ZEMES v R 2 75 v F 4 Vi, diclofenac Na i@
AL T, #5120 5 CHRERED 1 LT £ CET
L, ZOBESLHEN L. —F, REBRSOBE
OS5 OSAE X b b i diclofenac Na EE o
Wk b 88T, BEBINHTEY -2 1I2EL, 1205

BlrEnr s bEE L. ERBRE R85

vTIavh, BOBSGLERLCIDARETL, #
54230 - CHRERIED 1 BT ETL, 6048
B icBE L. &bk, BEARS LB mF
diclofenac Na BERIOBME v 2275 v 574 v
3, FREEBR5R - B ORI E R L.
3. B WIHIFIC X 5 NSAIDs 5538 KR 2 0 T8
Omeprazole(0.5mg / kg, 5mg/kg)d % ik
famotidine(0.5 mg/kg, 5mg/kg) &#HiHE5T % &, di-
clofenac Na O A # 51z X 5 B FEBURZS 1322 B i 3]
Shic. ®C 5 mg/kg WHEHTT 5 &, JIEEHBRE
FD BN Tno o (Fig. 10).
4. BRIP4 % NSAIDs #4502
7 v bz diclofenac Na ¥ JERENE 535 &, #EE:HY
CERBRMRMET U, #5% 60 5T IXRHEDR 40 %
Licotc(Fig. 1D. —7F, avie—1F v + TIRETF
O BRI T2 RD 2, BIE—ETHY, HiEL
DEIFE Tisd- 7 (Fig. 11).

% £

NSAIDs 3HAES - L b BEH E T B3 HEH p—o9
TH Y, KETHEM 1 EHL Lo NSAIDs 2L X h
T5b EDMEEHS. HEEELTLELAVWSA,
FECAE 2 5 —AFHTHBHicdic, NSAIDs D#4
HIBEBEEINTELES WA D B2, AEHIIFFCEE
REIWEBZ b T%0 2 L A3b 5. Hic, BRIy »
~ F BEDWEFCIE NSAIDs 237RERTH b, BIIEM

(413)

INB T EBRSEWDIE, Brdib e LicELERED
FRPEKR LA Eloo T b, F 2 TEHRIES
WO, BB Y v ~F BEE NS E LT, NSAIDs
X% BHEREOBRFEENRA 2T, S5,
TORRYEE 2 CERIBRF M. ¥, 184
i) v~ BECETINEENRERE LR, ©
LECBELR-BUODLAY, FP28EBE0RADd LR
BT ENHBALI. 20X CEHEREORENEEK
THHEHRIINSAIDs OB 51 H 5 L E 2 bhB. Itd
L, SEORRFIOH 9 Elicik NSAIDs 235 h
Tk Y, 7en3Th NSAIDs #5461 ClIdE Sl L <
BRER L OCBEEORERDERBICE N - nbTh
5. XD, VY ~FBECRT S EREREOR
433 NSAIDs OF512 X » T LRI 5 & e
ShTWa., ¥le—hT, BRERELETHLEL
LWBlEDRIT, VU =T DRAEEBIE L4 0 E
RFRIENRSZLNIE 572, bz, NSAIDs #5 0
FECEHDLT, 524 FEX0ODMARDs 0#5ix
BHEREDREFECHEL T lkhoi. Zhbo
BRE D, RN BT % BHBEHRE O F458 NSAIDs
BEERT? 2 & 2R TR E 75 5.

LZATHH BREREORELFRRE L T
Helicobacter pylovi(H. pylovi) BRGem EE 419 L E£ 2 1
NTNB25, SENL H pylori DFTITHRS LT oo,
L2sL7e2i s, NSAIDs ik H. pylori & ENCHIT L7
RAFELT, BB CERBPRELREIRS 5 Lo
LA EN TN BN, i ST » b &Y
KRB \NTh, Hpylori W EHPE X5 LS,
NSAIDs O¥ 5D Hic X - CTEMBERE Y RE IR S
BT ERHERL TS, B, It LA NSAIDs oz
W& H. pylori DRBEIEA L DT 55519 & & A4
bhTWwa., Lehi-T, AMRORFERACEKITZE
HERZEORERROEMAIZNSAIDs THB L E 2 5.

RICEBEFE ORI Lick 25, BEEM
HAFTRTEEMICRAE L TR D, WERILRETH 1.
O, —BCEARANCKT S EEEOFRTBAIL
FANSIOCBGHETHY, BREENLS - EWIK
2O LITRBAITH 5 A%, NSAIDs EEMEEIRIEE A
EDMFTRTEIRIC AT 5 L HEIRTE LY, SED
B —FH LT\ 5.

TR, HSREREBRN Lic: 25, MR
DEH & BRBEREE DR & ORNTIZE B 2 7o BIE M 2
BOLIT, FEROBFED D BHEIHRE OFRLE S FHG
HELRTERCT LB LI, SHIERTNER,
FRAER B D 6 BN BHBIRE D BD bR Z L Th 5.
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Eliakim et al.?? % NSAIDs &EE D 50 % LA L X EiER
THHERELTRY, EERYIENIC, NSAIDs #5
BIOBECRIEL o\ EHE T 2D 3ERTHS. L
7ot T, NSAIDs #E5FICIEHE I LEREOFRLE Y
BRECEWT, BEROCARENAZ Y —=v 7 %75
3T, NSAIDs B EHEREREOEER Y 27 7
T E-—THDHIELEPHERTELDLTTHE D,
NSAIDs 0# 5N EHEREOREHECHET S
DEPMIFBROD B ETHTHS. £ TET, BHE
X O HIB 5B B KR D R A e L Thie
2, WECET 5 ERBERE D REFEE T/ h -1
Lichio T, BEREEEEWZEDROLITTE R, 56
Iz, NSAIDs #F3EOHF L 3Ry, BECEREL
BEfLinZ b, HBRNZEEIEVEFE L bR
HTHB. Lol, SEIOER Tk NSAIDs # n## 5
B, HFEEHI3 X OFE AR SHIC R 5 B HER
B ORAEFE TI2IFE L <, NSAIDs &H| %4tk
THBRBEIEYTHD LB 2bh. TZTERNILY
v M2 diclofenac Na #REBHCHEE LIz 25, B
BRFMCERIEREDORET 52 X3P L E o e
bz, diclofenac Na D0 & CEREANZ G 21T\,
NSAIDs #5112 X 5 BHIEREOFRAER, EOHRSE,
FRONEGOMFAAZMbIWC L 2 FERR L.
iz, NSAIDs # nF| OB & B RBRE O R4 HE
L OBRYBRA LR, 7V AVERRO T N T v 7
TH 5 sulindac 1%, R D drug delivery system
DDS) L& T WFEHFITH % diclofenac Na i b
LT, BRHERZOREFENFRIE N LB L
7. BIfEA & [ENET 5058k & LT, DDS B3EZhcEh -7
WELIE2bh%. Yanagawa et al® 37w K5 v 7
DEHUEEHEL CEY, SEOREE—FHL TW5.
UL Liehih, kBl L7c&F % [R50 DDS /LA o—
DEEzbN, MEDHERFEL WD L 5CH25.
CDX5RT v FTy s L BHORBEICTRREL A b i
BEHIXBHE TRV, ThZ O pharmacokinetics 7>
LHBTELr LAk, Thbb, 7 v bicd-
clofenac Na #FEBHCHEE L e & o5 L
B2 i LT, I diclofenac Na BED ERR I b A
BT, e -27EMRVEACD . El, WTho®
Bk w2 A - 8BA 1 d diclofenac Na 13 BFEE 7 =
AR TFTVT 4 vE, BERICETEE, REEEKCX
HEERDIEH T, THHDOEE» DA S &, NSAIDs
DHF L DF DO BHE T 3 HBIRELELLR
%. —F, v ¥F v 27 Th5 sulincac M IRILE

Mo -

B REEZI CsulfidethE7to T, BLDT
NSAIDs & L COEAZRET 5. Lichi- T, sulin-
dac TEHEAAHY © AR E OB diclofenac Na 1©
W LCgenThy, BRIRT v 2275 v7 4 VE,
DETHEMINDZ ENTFHEINB. FHE, BT,
IfiF sulindac sulfide (RBE O v — 7 13 05144 4 B
HEIhTwa® —J, SEORETIE, M d-
clofenac Na BE I O&REH 2B Ty -2 1cEZ LK.
Rainsford et al.?® XN E h 5EE D F L NSAIDs 2
Xy BRI L CEEESEGEREL TR, 0
IO BANDLT AL, NSAIDs&#F| & 7w ¥ 5 v 7D
BRETCZEDL DN L TR TES.

L Z AT, NSAIDs I© & % BHEREORERFE L L
Tit, NSAIDs > 7 v+ 7+ — €HEERIL %
BHE w2275y 51 VORTHEE LE2H
RTCWBD, BHTRESIERIN TS, Thbb,
NSAIDs X 2BHE 7 v 22 77 v 7 4 YOIETIX
BRHEZEEIISCTWREBIT 50 THD, Wb
DMDORFHIER Ln & h BHEHRE IREEL I
EDIERHD bAbhB. X0 X5 hBEREGEERYE
THEELRTELCE, $TEBRRDTOLRS. A
FREENTH, B pH XBHERE LA L flick
LCBHEREYET AP CEBIEMETH D & DK
BTk bh, NSAIDs 1o X % B REREORECFTRO
BIE AR S e, F7, NSAIDs 23 E B4 W& (X3
% & DEEIRIY? 75 b O EBRIHE Baxbh, SEO
BEEREM T T 5. £ 2 TEEINE NSAIDs Ik X 5§
HERE ORE B WIEIFIC L - TFHL 5 508K
hEEE LI E A, PPl O—FETH % omeprazole
¥ X O H,-RA 0—F$ T H % famotidine 1%, & T
diclofenac Na iz X % B HiERZE O R4 2 HIH L 7.
Wagner et al3® 3 E#ic, H-rRAOD—EEHThH %
ranitidine 723 NSAIDs IZ X % B KRB ZE O 4 % T8
LB EHRELTRY, BMOEEMXIEHL T
5.

F 7o flt, NSAIDs 17 X % BRBRZE O 4 [ mEk
DBIE L T\ 5 & & BHERP23) ST\ 5. ZZTH
IMERRECE B U CHERFERISE 2T - 725, NSAIDs
DNEALAMRBELHET S L W OFTRERD s -
7o, LasL, HilFhEkfiEonisic X h NSAIDs i &
5 EMESENERH I Eh B & w5 Wallace et
al.® O 7 &, NSAIDs ic X % B KBS E [ fmBkA
BELCWB I L ERBTAREDDDLIHFEELETD
b, ZOREIRFEIBEIL TR F)IY 1k, NSAIDs i©
X % BHIFEREOREC KT 5 AMRBEOER Y, B
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HEAMBRE-e, BEEE L & TRHMiT 5 & T3k,
L LAAMBOFERALIHEZ 5 T B NENCER TS
RETHHELTW5S., Likh-> TS5, myeloperox-
idase 7¢ & O HMIKIEHALOIREX R T H5XETHA
5.

&b, NSAIDs it X 5 BHEREORERF L L
T, BHEHNMEREE OG> EER T 2HE 2
ZAbhd, £ T, BIMEBREREZOHEL LT NSAIDs
BEONC R T A BHENREXYRE LS, BEE
FICEBEHBERELHE LinWElickh U« B R EH
ETLCw2Z L lbMaEIeosTe. ERICH T v b
1\ C NSAIDs o5 & BRI & OB fR % #E
L, diclofenac Na O#-51c X - T B ¥ MRS £
UhZ E&IAHLI.

Kz, NSAIDs # 5Bl H bh s BEEICS T 58S
WIEIF O BTSSR BB LickER, PPIA H,-RA X
DSBNIHEEDRY R T EBH LMoo, PPI
X H,-RA L CX VRN BB WIHFITH %
ERAMOEETH Y, SEOBBIITELCKT S
B WHIHIZ R OEFE KL T\ 5 &L Bbhb. Yeo-
mans et al’3? 3 L FREIC PPl 0BAIMEAYHE LT
# 9, NSAIDs # 56 k1) 5 BEE OBEICIL PPL %
E—BRELTHOBREZYTHASH. THIL, NSAIDs
BEOIC RT3 BEEDBRCHET IRTFREEEM
MEAWTHRE LckER, Steinbrocker’sclass 1, 2 @
FEGI, 5 mm KEOEE, FMFTHEE, PPIEEHIick
T, Steinbrocker’s class 3, 4 OfEHFI, 5mm LI ED
B, WFIEES, PPISER 54I(H,-RA 50D L
T, EEIARHICHBE TS LB L. FhFhD
RF&EET L CT&xB &, %3 Steinbrocker’s class 13{%
PHEBAET Y v~ F B E O HE AEEEF(ADL) ORI % &5F
fliL7dD3® Tho,class 3, 4 FEGIE ADLE THITH
5. Lich-5T, class 3, 4 3L HREBOKTEERL
TWbEEZ T, BEREOTHREOBGREYHMETES
b Llniw. e, KEWEBCHL UM WEED
BRAC-FRBRWC L REFEBTES. —F
NSAIDs #5FIicF 4 L - B 38\~ TIPSR,
T ichb B HHES S MPTES X b B L
TRIGTHEHIZALNTR. LrLiadib, EEH
PRZECIR T H % B A MPIaiEm it L <, mingEs
BENRMATH B3 Z ENBERL T BAEELE 2
bhs. R, BEEHEA, L QI PPIA H,-RA X
DERTH D Z LT BRIL TH 5.

& B

BBy v~ BEELNERE L TNSAIDsI2 X %
BRERE 2 ERRESER 7 b I ERACRE L, B
ToEREE.
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NSAIDs TH 5 = & R HEZ L 1o,
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i, GEBFHMPTRIERICRAE T B & &, FEITEER
THDDIIERIC & - TREDOEA X TFHT B &4
TERWC LR EDHYEEHETHE L ¥ L.

3. NSAIDs &Fic X 5 B HBERZE D F4: %13 NSAIDs
REOFLZEDINT ERERI 7LD ORI L
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bihte. —F, 78 FJ v 7{kix NSAIDs iz & % B Kl
FEDOEERLZETERES5 5 LIVRRI NI
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