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Gastroenteropathy is the most common among patients who use non-steroidal anti- inflammatory drugs (NSAIDs)
for the treatment of inflammatory disorders. It is known that rheumatoid arthritic (RA) patients are more susceptible to
NSAID-induced gastropathy than other NSAID users. This article reviewed our recent studies concerning the influence
of arthritis on gastric mucosal integrity in adjuvant-induced arthritic rats. The gastric mucosal lesions induced by in-
domethacin, one of conventional NSAIDs, were markedly aggravated in arthritic rats. Likewise, the healing of chronic
gastric ulcers induced by thermal cauterization was significantly delayed in arthritic rats. The underlying mechanisms of
these phenomena observed in arthritic rats may be attributable to the enhancement of iNOS/NO pathway in the former
and the less expression of various growth factors in the ulcerated mucosa, such as basic fibroblast growth factors
(bFGF) or insulin-like growth factors (IGF-1) in the latter. In addition, we recently found that cyclooxygenase-2
(COX-2) selective inhibitors, such as rofecoxib or celecoxib, induced apparent gastric lesions in arthritic rats, suggesting
that a caution should be paid on the use of COX-2 selective inhibitors in RA patients.

Key words——gastric mucosal lesions; adjuvant arthritis; non-steroidal anti-inflammatory drugs (NSAIDs)

[FL&®IC

AT O REFIRAERE (NSAID) FEEKICH
WTERHEHAINIEAD 1 DOTHDH, HLERE
EZ2ICOETIHRIEHZEL TWaH I ENHI6N
THB, ZOFHENHEREINTWVWS., i
NSAIDs z B H T 220 7~ F R &
(RA) BFIIBIT2HEREEFEOREMEIL, Mo
NSAID & L Th @<, ¥-EHETHD
ZEMHeENTWS. D LnLl, ZOXDREEKP
BERNHDITHNND 5T, NSAIDs 12K 2 HLE
BEE SR PERI iS¢ & DRI EICEY 9 S SRR ITIS A
B, ¥ZOETFHAHBEELETH 5.

7 Y a2 NiEFEEESIRIE RA OB ETILEL
TIAh<HIENTHBD, HLUIRTFED D WIIHIRIE
HOIEMITEH XN T WS, Schkeyerbach &
Wedde? 137 22N> NERBEHRAETILE AN
T, iz OFMBEHEEICDOWTIERBIY & ikt

L, fR&EMZ NSAIDs D1 DTHDHT7 AU T
KDFHEINS FHEBREGENEER T v FTIIER
WWHELTWS ZEzHELL., ZNITHLT
Rainsford? 1%, 7 AU > OHEH B WIZKEH
BT X D F S N2 BAREEEREE O F A M M O
WBIEH Sy bET P aN> MRS v b OBITIE
S EZIFED SN NENDI 2L FOREEZHREL
TWa, ZOoXDIC, EHRBERITHIT S
NSAIDs 12 & 2 HILEGEEDEMITE T S5
HAEZINZHOD, LI L —HLEZRMIESN
TWRWONRBIRTH 5.

NSAIDs 3L EICHEEEZ R ESE LT TR
<, —HRAELLGHEOBBIIHL THEZEZ K
I ZEMAENTNDS, KB, T MTBWTHEE
I K D FAE L2 BIEEE ORI, M T
HBEZEELEWVEHED A > RAY > > O
BREVEEBICEET A2 ZENHEINTNS. Y

AL, Tk 12 FE A ARERIT RSB AMBHEOZEEZLEL TRRBL DD TH 2.



744

Vol. 121 (2001)

Linl, ZOXDEMHEE DRBRIED 5 Wi
NSAIDs OEf: %512 & iR R B R 1T XL -
THEBEEZTZONMIOVWTIIAHTH 3.

T, HLERER EDRIER DI nHisiESE
LTy ruFrForr—t (COX)-2 BRI E
ENPEFEINTWS, LML, COX-2 EIRMHE
HOMLERENEZ RA BE LT NN OEFETH
M L2 E A S L, R0
ZLNXIVZBNTHREBRORFHIH I N TN
MNHIRTH 5.

AfETIE, BEESRETIVELTRDEHRINTY
272 a/)N> NEFBER T v b ERAWEF O
7% % eI, 50 fER D IEERAY NSAID 12 K % H Kk
(G D2 K OB DRI T BE R 28
DFEBIZOWVWTHHRT 5. /2, COX-2 EIRWE
D FHHIEEEMIC DWW THIEE MR T v
N TCHBBRHF L -EFEOREDH R ERNT 5.9

2. 42 RASL U HEBHEREGICRETZE

Figure 1A & 1B, 7OA hERT7 PNk
(FCA) % it Dark Agouti (DA) S b O B
5L, TOROEADREMOEILZRLEZD
DTH5D. fikd, TROEHEGEDEEMIHLGH%
1 HEMSFBRIZEKRL, 14—17 HEIZERKITEL
7z —J5, EIEE5ETII FCA B5%RIDTH
M s ERRBICEMERD N>, 10 HH
DIBE 0 5 Z AR R ARBOMWARNER I N, TOWAK
ARG EEFBEIC 14—17T HEICEKITEL -,
—RIC, 7P N> NESRETIVIZEEED R
JEETINTHO, EHGRITHBT 2 EFEDOFHIMN
EHUEREOREEZE®RTLIDHOEZZSN TN
%, TITEY, FCAEREGEHBEHMITRENRR
NSAIDs D 1 D TH DA > RAY T > OEREGE
PEIZDOWTHRE Lz, 12 RAZ > (25 mg/ke)
DETHGIZEE T Y MTBWTHHS Mt
DOEKEIEEG EZEKE L /= (Fig. 1C). —HBEEHR S
v MZBWTIE, 1> KAF 2> (25mg/kg) 1
FCA 5 7 HHTIRIEHE 7 v b EIZFFAEEDHE
HGEEELED, 14 HHETRRZOEEGEIZERE T v
N U TEHICHEEL Tz, BEIRT v b
BIFDA > RAY > 2 FHEEMIRIESG O EIT T
JEORELIFIFMHBELTHBD, 4HEHEZHEKREL
TUBBRAIKTL TV wxiz, BEEXAT Y
BT D1 2 RAY S A E KRG O BEE

A2.5— .
@ = N:56

d 27

£ 1.5

(]

o 1

:

8 054

S5 0-

2

-05- T T T T T 1

0 7 14 21 28 35 42

O Normal
2 @ Arthritis

Illl
N
a

|

Left Paw Edema (A ml)
1

-0.5- T T T T T T 1
0 7 14 21 28 35 42

Days After Adjuvant Injection

@ 60 *
*N :5-6
P < 0.05
*
1 = Normal
| HH Arthritls *
o-[iII [jll
7 21 42

14
Days after Adjuvant Injection

%]
o

5
o

Lesion Score (mm?2)
N [
°| (=]

-—b
bt

Fig. 1. Changes in Paw Edema and Gastric Ulcerogenic
Response to Indomethacin in Normal and Arthritic Rats

Arthritis was induced by injection of Freund’s complete adjuvant
(FCA) into the planter region of the right hindfoot. The animals were given
subcutaneously indomethacin (25 mg/kg) 7, 14, 21 and 42 days after FCA
injection, and killed 4 hr later. Data are presented as the mean = SE from 5~
6 rats per group. *Statistically significant difference from the aged and batch-
matched normal rats at p<0.05. A & B: the right and left paw edema, C: the
gastric mucosal lesions induced by indomethacin.
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Fig. 2. Effects of NC-Nitro-L-Arginine Methyl Ester (L-NAME), Aminoguanidine and Dexamethasone on Indomethacin-Induced

Gastric Lesions in Normal and Arthritic Rats

The animals were given subcutaneously indomethacin (25 mg/kg) 14 days after FCA injection, and killed 4 hr later. .-NAME (20 mg/kg) and aminoguanidine
(20 mg/kg) were given subcutaneously twice daily, 18 hr and 0.5 hr before indomethacin, while dexamethasone (3 mg/kg) was given subcutaneously twice daily, 18
hr and 2 hr before indomethacin. L- or p-arginine (500 mg/kg) was administered intraperitoneally every 0.5 hr before L-NAME treatments. Data are presented as
the mean+ SE from 5~6 rats per group. Statistically significant difference at p<{0.05; *from control (vehicle alone), # from the corresponding group in normal

rats, §from saline (L-NAME alone) in arthritic rats.
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Fig. 3. Changes in Ulcer Area in Normal and Arthritic Rats after Ulceration

The chronic gastric ulcer was induced by thermal cauterization (70°C, 30 sec.) on day 7 after the FCA injection. The animals were killed 3, 10, 17, 21 and 24
days after ulceration. Data are presented as the mean+SE from 5~6 rats per group. *Statistically significant difference from the aged and batch-matched normal
rats at p<0.05.
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Effects of Indomethacin, L-NAME and Aminoguanidine on the Healing of Chronic Gastric Ulcers in Normal and Arthritic

The animals were administered subcutaneously indomethacin (1 mg/kg) once daily, and L-NAME (20 mg/kg) or aminoguanidine (20 mg/kg) twice daily for
14 days, starting from days after ulceration, and they were killed 17 days later. Data are presented as the mean +SE from 5~6 rats. Statistically significant difference
at p<{0.05, *from the respective control (vehicle alone), # from the corresponding group in normal rats.
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5N IS ORERIE, BEERT Y MgBiT5
BRI OWREELEOHT & LT, bFGF % IGF-1
213 T &9 5 4 Ol R FE R T O FE B T A3Ed
HLTWSA[EEEZRETLHDTH 5.
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W TIZBT 2 B HRAER#1IZ BWTIE COX-1 D A
7259 COX-2 H3kD PGs HEHE /& E 2 5/-1L T
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Fig. 5.

Effects of CS-23 or Omeprazole on the Healing of Chronic Gastric Ulcers (A) and Expression of Basic Fibroblast Growth
Factor (bFGF) after Ulceration in Normal and Arthritic Rats (B)

The animals were administered subcutaneously CS-23 (30~300 ng/kg) twice daily or omeprazole (30 mg/kg) once daily for 14 days, starting from 3 days after
ulceration, and they were killed 17 days later. Data are presented as the mean=+SE from 5~6 rats per group. Statistically significant difference at p<0.05, *from
control (vehicle alone), #from the corresponding group in normal rats. On the other hand, the expression of bFGF was determined using Western blot analyses 3,

5, 7, 10, 14 and 17 days after ulceration.

LHZENHEINTND. 2 ZDLHIZ, COX-2
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%7 v NEHWT COX-2 IR ML ESK O B RIS
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COX-2 RN EHKTH D07 A+ TN

L %271, 100 mg/kg DEHETD BAEIC
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T LT, FCAE 14 HHOBHR Z v b TIX
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COX-1 [IEMBICEFEWICHEL TR, EWH
KEREIZ BV B H AR I B A% B 2 - L Tn
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Fig. 6. Changes in Ulcerogenic Response to Indomethacin, Rofecoxib and Celecoxib on in Normal and Arthritic Rats
The animals were given orally indomethacin (10 and 30 mg/kg), rofecoxib (10~100 mg/kg) and celecoxib (100 mg/kg) 14 days after FCA injection, and

killed 4 hr later. Data are presented as the mean+SE from 4~6 rats per group.
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