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Essential Role of Macrophages and Macrophage-Related Proinflammatory
Cytokines in Indomethacin-Induced Enteropathy in Rats

Ken-ichi TARUMI

[Introduction] Intrarectal administration of indomethacin induces longitudinal ulcers of the small
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intestine in rats similar to those in Crohn’s disease. A recent study reported that lipopolysaccharide
from intestinal flora played a central role in this experimental enteropathy.

[Aims & Methods] The aim of this study was to investigate the role of macrophages in
indomethacin-induced enteropathy. In the first experiment, male Wistar rats were intraperitoneally
given liposomes containing 50, 200 or 400 mg/kg of dichloromethylene-bisphosphonate (CI,MBP ),
which is known to injure macrophages. Four days after the CI, MBP-liposome administration, the
number of macrophages in the small intestine was evaluated by the immunohistochemical method.
In the second experiment, the rats administered 400 mg/kg of Cl,MBP-liposomes were intrarectally
given 24 mg/kg of indomethacin. In the third experiment, the conventional Wistar rats were
intraperitoneally given anti-cytokine neutralizing antibodies against tumor necrosis factor-o, (TNF-
a), interleukin-6 (IL-6) and interleukin-1B (IL-1B) before indomethacin administration. In
the fourth experiment, after administration of Cl,MBP-liposomes, the macrophage-depleted rats
were given recombinant rat TNF-o, IL-6 and IL-1P before indomethacin administration. In all
experiments except the first one, small intestinal damage was macroscopically and histologically
assessed 24 hours after indomethacin administration.

[Results] In all the rats administered Cl,MBP-liposomes, depletion of macrophages in the small
intestine was observed. Indomethacin-induced small intestinal damage in these macrophage-
Administration of anti-TNF-o, IL-6 and IL-18

neutralizing antibodies significantly ameliorated indomethacin enteropathy in a dose-dependent

depleted rats strikingly decreased to 19.6%.

fashion. Inhibition of enteropathy by a combination of the three antibodies reached up to 87.5%,
which was equal to that in the macrophage-depleted rats. Additional administration of recombinant
rat proinflammatory cytokines restored indomethacin enteropathy in the macrophage-depleted rats.
[Conclusions]| The results indicated that macrophages play an important role in indomethacin
enteropathy in rats via the production of proinflammatory cytokines. (Accepted on October 24, 2002)
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4~ KA % ¥ (indomethacin, PLF Indo) 2
REFEENDIEAT T4 FHEPFLEAER] (nonsteroidal
anti-inflammatory drugs, LLF NSAIDs) (X {81k
BHBEEELFISEITIEFALNATV S,
Indo DD LLWIETHREICLHERNE
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LPS 137 7 AR ORI TH 5 5%, NEH
EBDMHINAERICH A ZBEEZF| SR §HE
AEERYETHL. v~ 7uT7 77— (M¢)

FIZIXLPS O ZEKTH % CD14Y % toll-like
receptor V%2 LR ENTWB, /2, e D
PAE MR B2 3B > T tumor necrosis factor-alpha
(TNF-o), interleukin-6 (IL-6), interleukin-1
beta (IL-1B) D% A M H A4 V5T 5 &
O TVAEA, Mol DBRREEY A
M4 Y OEAMBTSEHDHY. 22T, KE
TN D/NGHEEBRBEREEIIM BEE L Tw
BEVHRFICEDE, LTORE 21T 72,
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Matsumoto 5 D HICHE L, TENLYE
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T1%HANVEFIAF LV O—ZAF P S L4
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% 3G L 7.
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[4)9
Fig. 1.
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INKRL—=F— 2L o THVIBE 7 1 VL EE
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(PBS) W ZMA CIRE L2, R T2H
FRET S, COBBRLBERBEEETS
SEOTHEHERE TV, S HICEIRT 2 K
B L7, 3040 100,000 g TiliE 058 % 17
9. BHEIZPBS4ml THBEEL 10 mg/ml ©
CLMBP S HBWEIER L. ZOBHEET v
FOREHENICIREG L, Mo BT v bofEils
L WA

4. /NEIRZE O FH

Indo % 5 D24 B £ IZHLY H L 72 &/ NG %
WHRAYIZBIZ2 L, Matsumoto HY D FEIZH#E L
TEMli L7z, $7%b%, BEE10mm YLD
% MtEEE &L & L7 (Fig. 1A, B). £&/h
BOMERBEORE2ETEHIL, &/ NEER
2D B HEERBERETOE A % ulcer index (%)
L, MathEOREMIEL L $/2, E
F10mm RFOEEZHRIRBE L EHEL, &
NGB B EERFL 2. & 51, Vilaseca
5B DFE % —EBYE L, Table 1127R3 38 b
DHBFAIBEEA T 2R L7z, BEIRD
SELRERTE, TOMBFHBEER T EZHV
R PYAR

3 POTYE I RY sevstbay

A ®B)

Macroscopic view of a typical longitudinal ulcer of the small intestine in
an indomethacin-treated rat (A).
ulcer of the rat small intestine in the indomethacin-treated rat (B). (X 40,

Microscopic view of the longitudinal
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Table 1. Histological damage score of the small intestine
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ZERL T v MIBERERNERS L

Width of the ulceration = No ulcer

None
Mucosa
Submucosa

Depth of the ulceration

Muscularis propria

Serosa

None
Miid
Moderate
Severe

Thrombi No
Yes

Inflammation

Maximum score

Small ulcers < 3mm
Large ulcers > 3mm

B, O RY -2 528K

? BELawHZEDRBKORE %
2 iTo7-.
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% 6. Mp B35 v MZBIT 5 Indo
3 KRN E BRI R R O
4 &t

0 CLMBP &H Y KV —r#5T
L kmULEMeBET v bR,
3 PBS &K UKV —A%EE LT
0 Mo EBRES v MEE, YRV — L
1 B LEWELES v M
10 D3 (F6PK) XL Indo %

Modified criteria reported by Vilaseca et al '

5. MNBIZBIT S Mg DBRERR

CLMBP 4 KV —LDOFESEBOFREL /N
B Mo DBRFERERTH7:-DUTOREZT-
72. CLMBP &K1 RV — LD 5E% 50 mg/
kg, 200 mg/kg, 400 mg/kg ® 3 BtRE (% 5 IL)
W, Iy FoBREAICERS L. CLMBP
EHEYRY — 25D 5 4 BEICTENVE S —
VEBEEFNICBERG LTERLE. 2/ME%
L T10%8E R~ » CHIEE L T24
BERIR IR/ R BT C/ 89 7 4 Y EHE L,
JEE 4 um OYHF 2R ZOBEREFS
574 v L7288, 3%H0, A%/ —NIZT
KR0S THRESRNV I F ¥ ¥ — CiGtk i HE
L7z, o7k 8, 100f5ICFHML 7251 ED2
Ptk (Serotec, Oxford, UK) # 1 Ryifk& L
TEBACOBETIC—BELEE, AMLT
FNTPTEY Y EFF MRV FF T —EHE
R HCTRBEISEPE M ORIELZIT-
7o BPEBIZEAT MERIY YRV BE
NEERE, B, BETHERR S CEAR
D 4 ODEALZHTF, FREFN3 rFTDO1
HE0.2mm? 2B AEMMREELEL, £
DOBMZFELT, 181EH) OFHELZ/D
AR Mo e LTEHR LA, HRELT,
CLMBP Db DIZPBS 2 & A TH IRV — A

FEES L, MNeEEORELZL
BWME L7z, B, VRY—LF
58T, VRV -LBEEAKS O4HEIC
Indo ZVERG L 72,

7. BREEY A M A v RAIGURE VR
B

DRV =2 %HEE5LTWRVT Y MIHA b
A4 vovhfbik3Er BRI TERSL, £h
FRx5RZIHICHTTHML. T4
fpikz 28D LI 3HBHLTZEDORIR
% A7z, Indo ZHIHHE G 0 3 MM HICIER
B5 L7 HRIFAIRH TNF-o 14k (R&D
Systems, Minneapolis, USA) : 2 ug/kg, 20 ug/
kg, 200 ug/kg, Pt IL-6 Hifk (SynBio, Nijimegen,
Netherlands) : 1 ug/kg, 50 ug/kg, 250 ug/kg, B
X Ui IL-1B ¥4k (Endogen, Woburn, USA) :
25 ug/kg, 100 ug/kg, 500 ug/kg ZEM L7z,
¥/, v MIBHITLIT6 AW,
L7229t INF-a fifkid ) a2 Y ¥4~ b
5w b TINF-a 27 AZREMELIER I N H
71— IgG itk T, 10~40 ug/ml OHL TNF-
o FifkAH30.025ng/ml DY) IV EF L F-F v b
TNF-o O EWEYE % 50% % THM$ 5. HLIL-6
PikizvarErr b - w2 RAIL-6%T5 v MC
BEX BRI~y A7 O0— v G it
HKTIEH B, Ty MIBREBIFRDOLNT
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W5, HLIL-1B ¥k a ¥+ -5 b
IL-1B 29 FICRESERBEIN-L 70—
YHETT v MR RIIRTH 5.

8. MopERET v M35 )ar¥F v b
Y E AL 2

Mo BrE7 vy MiztL, Vary¥+ b -
5 v b (rr) TNF-o. (Pepro Tech EC, London,

Z v b O/ ED2 [ P FE £521310. 8 £ 5. 348/
mm* T, VRV —2%2%FE5LEVEES v b
DOEEMRE L ZixRd o7, CLMBP &K
RY — A2 ENKS T 5 L HREFEINE
ED2 B M i3 A L, 400 mg/kg ¥ 5 Tid
1.6+0.9f/mm? & 7%z, PBS &4 KV — 1Lk
59 v FD14.8%I2F TR L7 (Fig. 2A, B,
Fig. 3). LX), UBOEBOLETHOMY

UK) 10 ug/kg % BIEHNZ S L,
Indo ZEBIR G LTI BEEL
aHili L7z, FARIZ, rIl-6 (Pepro
Tech EC, London, UK) 10 ug/kg,
rrIL-1B (Pepro Tech EC, London,

UK) 10 ug/kg %45 L Indo 12 &
SAEHBERRE L. X512,

INLDoH A bhA %2
B L3 3EEBEAZS L, b
BHEEINT 5B FHME L 7.

9. HMEHEHT
NG E O RIRIEHE 3 X 0
MEMBER 3 7I3FHME + 1
RETERLA. £BICBITLHKE
FHA BEIE— R E ST
RO PRSELBREL AV, f&
B p<0.05D 5 & I MiaH A
BEEDD L L BT IIKER®
T 7 b Macintosh % Stat View J-
5.0 (SAS Institute, Cary, USA) %

HWwTiro 7.
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WEBRER X DK (No. 00-030)
2T R K S B BRiE 6t
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Immunohistochemical staining for ED2 of the small intestine in rats
administered PBS-(A) or dichloromethylene bisphosphonate (CL,MBP ) -
liposomes (B). Arrows show ED2 positive cells. (X 200 ; inset X 400)

Fig. 2.

MeanszS.D. n=5
*p<0.05 vs. PBS-liposome
**p<0.01 vs. PBS-liposome
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Fig. 3. In the rats treated with liposomes containing dichloromethylene
bisphosphonate (CL,LMBP ), macrophage of the small intestine decreased in
number in a dose~dependent fashion.
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Table 2. Effect of Cl,MBP-liposome on indomethacin-induced enteropathy in rats
No. of Length of the  Total Length of No. of Histological
Treatment Rats Small Intestine Longitudinal Spot Damage
(mm) Ulcers (mm) Ulcers Score
Indo alone 6 843.3+101.0 127.2 +23.6 52+28 83x05
PBS-liposome + Indo 6 843.3 £ 36.7 121.6 + 16.0 6.0+4.1 7.6+0.5
Cl2MBP-liposome” + Indo 6 960.0 + 90.1** 27.5+39.6%*  13.8+7.6* 4.7 +2.8%

Indo, indomethacin ; PBS, phosphahte buffered saline ; CL,MBP, dichloromethylene bisphosphonate #400 mg/kg ; Results are
mean= S.D. ; *p<0.05 vs. Indo alone ; **p<{0.01 vs. Indo alone

kg x5 L7295y PEFEHL.

2. MpBEF v MBS/
BEORE
YRV - LGOI PO—
WVEE, Mo FERRZERE, M@ BRERE
B 5 /NGEEDFEE % Table 2
RS, Mo BRERETIZ, D2
BICHRT/HAEEKIZ960.0+
90.1mm L HEICEL, WEEE
BEIX27.5+7.6mm & A EIZHE
¢, Ulid3.1+4.7¢ FREICEKME
Tdhol: (Fig. 4A). F72, MM
FHEBEZT H4.722.8LHE
IRl TdH o 7 (Fig. 4B).

3. Indo #2 K P /I B3 #6¢ & 18 %57 12
ST AHY A A A HRABUAD
B

L TNF-o Ltk = 2 ug/kg, 20
ug/kg, 200 ug/kg G595 L,
HEMRAF /N E I S h,
200 ug/kg $% 5 B C ulcer index 1
9.0+4. 312 X /- (Fig. 5A).
PLIL-6 PLA T H FABRT, 250 ug/
kg ¥% 5 B T3 ulcer index A37.4 £

4.9123 A L7 (Fig. 6A). HIL-1B LA TD
BiED 2 M & FIAR I BARAFRIHIRIRI R 2R L,
500 ug/kg $% 5- B T ulcer index 135.8 + 4. 812 ¥

1(A)

-
o
i

L)

14

Ulcer Index (%

Means+zS.D. n=6
*p<0.05 vs. Indo alone
**p<0.01 vs. Indo alone

*%*

— b
O N h OO O DN
| 1 1 L1 ] ]

Indo alone

1(8)

—d

|

1

|

!

PBS-liposome Cl2MBP-liposome

Histological Damage Score
O = N W Hh OO N OO OO
| |

Indo alone

PBS-liposome Cl-MBP-liposome

Fig. 4. The ulcer index (A) and the histological damage score (B) were

significantly lower in the dichloromethylene bisphosphonate (CL,MBP)-
treated rats than those in the nontreated or PBS-treated rats.

#Hlxn7 (Fig. 7A). $72, #ERFEMNICL, &
TOHH A b A4 UHERHEREECEEX
a7 xRy X477 (Figs. 5B, 6B, 7B).
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& 5291 TNF-o Hifk (200 ug/ 20

. (A) MeanstS.D. n=6
kg) & HLIL-6 Hifk (250 ug/kg) 18- T *p<0.05 vs. Indo alone
ZPFHE G 5 & ulcerindex & _ 16-
38L60CRAL, FoihiL- & ¥
1BHifk (500 ug/kg) Mz 2> B
LTL8:45EAY, avbo— & 12] w
L D8T.5%0MHE AL g 10]

(Table 3, Fig. 8). S 87
6
4. MopbEo vy MBI SHY) 4
YEFYIHA M AL VIZE BN o
Wk 105 O T B 0 | , |
M¢ B S v M2 nTNF-o (10 anco 2 20 200
pg/kg) ZHi¥E 54 % & ulcer index 10 (B) Anti-TNF- @ antibody (ug/kg)
7.6 2478 %Y, MaBEO 09 -
BB AD SN, oTNF-o (10§ 8 - T .
ug/kg) & mll-6 (10 ug/kg) #* % 7
¥ 59 5 &, ulcerindex |3H = T .
(211.0£0.6- N BEhn L, rIL-1P § 67
10 ug/k) bMAT3AIFE =9 1
Z & ¢, ulcer index {318.5 3.9 % 4 -
%0, Mo IRREZ v b TO/N % 3
BEECLKT A RECETHR B2 -
Sni: (Fig 9). Mrmms T4
A 27 % ulcer index DAL & [FkE i : : .
Th-o7: (Fig. 10). Indo 2 20 200

B, 3O MHAL v
w5 LTYH, Indo ¥ 5 L% Fig. 5

alone

Anti-TNF- ¢ antibody (vg/kg)

. Intraperitoneal administration of anti-TNF-o antibody inhibited

UL DNEEEIIED SN h o indomethacin (Indo) -induced enteropathy in a dose-dependent fashion as
7- assessed by the ulcer index (A) and the histological damage score (B).

% =

NSAIDs ® AR IZ & 0 1L E KB £ 555
gRIIhzZL3HELI MO TV S
AN Zoh L LB DRBRBEEETH
b, BB S X HEBFED, FIRIE
BREICEINTE. LaL, IEFETITNG
G E T 2R ER D EE > T0a Y,
7 v M EOFEERE)YIZ NSAIDs D—HETaH 5
Indo #REOMD L BB MIHZE 21T &,

NNGEBEDFRINDLZERBEBENTIZNV
B, MEEEICEL TO+5%@mTiTbnT
Wihihoi.

Matsumoto 591%, J v M2t L Indo % AL
FIRICIR G35 & PEVNGICHEEEE» AL 5
ZEIWIERHL, BEFHICZOHREN L b
Crohn JE OHEERBICELD L TWV2 2 & ik
L7z, 3512, HBREREC/NEHEREH
Rz haZ L, FK506 (#2701 AR) ¥
DRIEPHF CTHEER BRI S L &
ZHEL, WEMICH Crohn FICEBMLTW S
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MeanstS.D. n=6
*p<0.05 vs. Indo alone
(A) **p<0.01 vs. Indo alone

= NI
® 3

—t
<
———

(28% %45 2002)

X, TURE T T VY OEER,
Indo DG FFFEER 2 41 L 7=/ A
B~ B4 £, translocation
*EoENREEORES. ),
HALE R 0 & @D,
K B D I 57 9 BR 8 5529)-20) 7 s
BHIhTws,

Z DT, Koga 5% i3 specific

pathogen free DIRE T TOHE R
PUEYER S C/NEHEERE A
Bioflsh, LPS #5752
L CHEBEFERINLGZ LR

250 BuEL, MBSEREORAeR

22 M B R HH SR o LPS AR
S5 THZEEHMEL. LPS
OREMENMIIMY TH 5
CLEERTHE, RERETNV
DEBBEREIEI MO B ES
LTWaI s EzZoN, 20
FEHD 7= DITARF R E 170 7.

M¢p DB 5 %2FEBH$ 51213,
Mo B X AL D F % WRET
THIENROEENLZFETH

5. REMEFRBRELESOF

q
5147
3 12-
| =4
n 10
g e
S 5
4
2._
0- . .
indo 1 50
alone ) ;
_ Anti-IL-6 antibody (1g/kg)
0 94
8
» 87 T *
E 67
8 5-
84
23
8 2-
2
T 1
O_ T T T
Indo 1 50 250

EBOBERLLTERENT
WAREHELELTERATZ+ AT %

alone

Anti-IL-6 antibody (ug/kg)

Fig. 6. According to the dose of anti-IL-6 antibody, the ulcer indices (A)
and the histological damage scores (B) were gradually reduced in

indomethacin (Indo) -induced enteropathy.

L REHEBHL9D. Anthony &9 [EE F IV
D/NEHEE B % AR ICRET L, R
FEAE IR ZEE S 2580 NG nd DD,
t b Crohn EDOMEEES &L OFUHEIED O
HBIEEWMELTVWS, THLHIZ, Indo i
595y MNBHEGERESEFVIZE b Crohn JF
DEMEBRETFTNDO—DTHAHLEEZLNS.

Thbb, BEPKRZIIAHEHTH S Crohn JFD
ROBHMNRHRETH AHMEREOREREZ
Wi+ 5 ET, SOEFVIIBOTHEHTH 5.
Indo |2 & A/NGHEEBEDEERFIZOWVT

A= IBEITFONEH, ThIZI
Mo FMRETH 2 B-EMz HE
T B51EEH % 5. Rooijen 51219
X, ¥A7 4+ A7 4 F—bDE—
R TH % CLMBP % B 0.8 um D JFH )
RY —HIZHALERBWICHKGTHILT
Mo ICERSE, Mo % BIRWICKRET B
WLz Mo BESIhbBEE LTIE
}H:zs)’ %12), ﬁﬁzze), 1 y,\oﬁ'ﬁzﬂ, Hgﬂyx'cwzs)g)gﬁ
EVPBRIND D, MEMe DEREICEHLT
DEE B TR L, POEBRBWL—EL
T30 fto5C, KFERTIIIT,
Wistar 52 5 v b THRBEOFEICL ) Mo BrE
5y bOEEE AR, MEMP OBREFRZ
MEt L7z, ZOEE, Mo B HEE D15% K
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WETKTT 5 & & REdit 20 - Means+SD. n=6
FWEHRLE CoMokE g () h<0.01 va. Indo alone
5 MC Indo % ST 5 & | |
ANBRERB AR SR, o O]

Koga bY O E RO b RBH T ° ( -
EWERE S v beogWcnn 8 127

sniMpmEoRE gLt £ 107

iz COEREPLEAEFVTO 8§ 87

WERBERE M P HMEE D 6

¥ 52 L HHBEMIR SR, 4 -

EEICBLTMe i, R 2

EHEMONE, AERE, TR 0 - , , .
AL L R o R 100 500
BeBErEloTwaAs, Ma 107 @) Anti-IL-1 8 antibody (ug/kg)
OFIFIPEV TNF-0, IL-6, IL- @ 9 A

1B % EOMBBEES A AL > § g - T .
DREERUERS. ZORT, @ 7
BEHiOLPS iEM % iEHIEL, 8 g |
BIDENS A A4 Y2 FETE 8 5 ke
WAGWATHEY. MHME T 4
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Fig. 7. Intraperitoneal administration of anti~IL-1B antibody inhibited
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Table 3. Reciprocal effect of anti-proinflammatory cytokine neutralizing antibodies on indomethacin-induced enteropathy in
rats

No. of Lengthofthe Total Length of No. of Histological

Treatment Rats  Small Intestine  Longitudinal Spot Damage
(mm) Ulcers (mm) Ulcers Score
Indo alone 6 8387+ 1069 1122+ 2?;.5 5627 83+0.5
aTNF a#+Indo 6 868.3 + 81.1 783354 7.3+£6.7 4.6 £ 0.5%*
aTNF o #+alL-6+Indo 6 966.6 + 58.5* 36.7+572*%*  7.6+3.0 3.3 £ 1.3**

aTNF a*+alL-6'+ alL-1 3 "+Indo 6 1030.3 + 73.4*%*  16.7+40.8** 10.8+4.9 2.3 £ 0.5%*

Indo, indomethacin ; aTNF o, anti-tumor necrosis factor alpha antibody ; alL-6, anti-interleukin 6 antibody alL-1pB, anti-
interleukin 1 beta antibody ; #200 ug/kg 5 7250 ug/kg ; 1500 ug/kg
Results are mean + S.D. ; *p<0.05 vs. Indo alone ; **p<0.01 vs. Indo alone

Means+S.D. n=6
*p<0.05 vs. Indo alone
**p<0.01 vs. Indo alone

100 —

50 —

%Ulcer Index (%)

Indo alone  Anti-TNF- o Ab 200 pglkg

Anti-IL-6 Ab 250 pg/kg

Anti-IL-1 8 Ab 500 pg/kg

Fig. 8. A combination of neutralizing antibodies against the macrophage-related proinflammatory cytokines inhibited
indomethacin (Indo)-induced enteropathy more strongly than administration of any single antibody did.

WEOFH LRI L7212 Indo 285 L7, £ s, BRIEWZ &L, YaryEdr MER
DR, VAV EF Y M A M AL THEGEE BT A M AL v EBE LTS Indo 25 L
BEEHSh, 3EESTEERS TS, RN MFRBEFR S NG ol ZOH
Mo EBRET v FORBIZIZIFEFE L. 20 HLEEIZABETH 225, Indo & Mg HIED
SRS Indo 12X B/ANERGERBORAEIIE  BEEMEY A My 4 L OMBEEREIFEL,
BRIEVER A M A4 VRS T 2 LR EREFROBELZRHLEI L2 EXL



MK EBRWNGHEREICBI A0 7 7 — VL BEEET A M A A L 0kE 253

25 — MeansxS.D. n=6
#p<0.01 vs. Indo alone
] *p<0.05 vs. Cl2MBP-liposome
20 **p<0.01 vs. Cl2MBP-liposome

I

H*

Ulcer Index (%)
o o
| |

**

|

o1
I

o
|

Indo 24 mg/kg

Cl2MBP-liposome 400 mg/kg

rrTNF-a 10 pg/kg

rriL-6 10 pg/kg
_rrlk-1 8 10 pg/kg

Fig. 9. Administration of recombinant rat (rr) proinflammatory cytokines restored indomethacin (Indo) -induced enteropathy
in the dichloromethylene bisphosphonate (CI,MBP )-treated rats. The ulcer index in the CL,MBP -treated rats given a
combination of the three cytokines was the same as that in the macrophage—preserved rats. However, these proinflammatory
cytokines did not induce small intestinal ulceration prior to Indo administration.
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Means+tS.D. n=6
#p<0.05 vs. Indo alone
#p<0.01 vs Indo alone
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Indo 24 mg/kg

Cl2MBP-liposome 400 mg/kg

rrTNF-a 10 pg/kg

rrlL-6 10 pg/kg
rrlL-1 8 10 pg/kg

Fig. 10. Histological damage scores in indomethacin (Indo)-induced enteropathy significantly increased following single or a
combined administration of recombinant rat (rr) proinflammatory cytokines even in the dichloromethylene bisphosphonate
(CLMBP ) -treated rats. Even when rr proinflammatory cytokines were administrated, enteropathy was limited to mildly

microscopic inflammation if Indo was not given.
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