m [ggno

oobOO00 110 7-140 2002

guodubobbtoooouobobobuoooooooon
guouoobbooooooobuogoooooon

ooooo

gobooooooooooobooooobooooobboooooboooooboboooooboo
00 D0 JONO-50460 Nalll TNF-«O IL-1g0 000 M FR167653D 0000000000
O000000000000000O0WIistarDO0O0000000O000000000000
O00e6000000000000O0000DBO0O0O0ODOODCONO-50460 Nald10mg/kgO
30mg/kg0 0 000 0 00O O ONO-10mgl O M n=41J ONO-30mg0 O M n=41J 0 FR167653
Olmg/kg0 00 0000OFRMN=4M00000000000000C0@Mn=4M0000
goooi-socPKOOOODODO0OO0DODODOOOOOONO-10mgd OO0 ONO-30mg O
OOFROODOOOODOOOOOIL8O0CPKOOOODODOOOONO-S0460Na 0 OO OO0
oooooo0orFROOOO0O0 3000000000ONO3OmgOOOOOOO 60000

ooooooooo

goooboooooooooooobooooooOoooobooOoooOobooobOooOboOooooOooo
00000ONO-50460 Nall FR1676530 00 0000000 0O0O0OOO0OO0O0OOO0OO
gobooobooooooMNMSOOOODOOOODOOODODOOO0ODODOO0mMOOODOOO

110 7-140 20020

ob0o0ooooo0obooobOo0obDO00dMNMSO ONO-50460 Nall FR167653

gooo

0000000000000 00ODO00myonephro-

pathic metabolic syndromel MNMSO3*O 00000000
00d0Do0000oo0ooooooooooo2moog
0000000000000 000o0ooooooon
goobOoOo0obObOOoOoobDbOoooobooooboobo
ddddoddoooooooooo*™®moooooo
oo ooooooooooooooooooog
0000000000000 000ogooooooon

000000 00%N polymorphonuclear elastase: PMN-EO

gooooooooOooooo 200
0 Tel: 03-3972-8111, ex; 24620

0173-86100 0 000000ODO301

Oooozo010 90 70

0 0 020010 100 190

ooboooooooooooooooboboooooo
ooboooooooooooooooboboooooo
O0000000O0TNFaOIL-1B0 00000000
ooooo0ooo0oOoooOoooooboboooooo
ooooooooooooooOoOos™
ooboooooooooooooooboboooooo
ooooooooobOooooboooboboOooooo
OONO-50460Naldl TNF-«OIL-1gO0 0000
OFR167653L0 0000000000000 O00O0OOO
ooooog

goooo

1000000000
000180020090 WistarD OO OO OO0O0OO0OO0OO
oo00Ooob0oosmg/gm 000D O0OODOOO0ODO
gbobooooooooobooboooobobobo



Aorta
Renal artery
]
Occlusion by vascular clips
I Em—— cmoral artery

Fig. 1 Experimentalmodel
In male Wistar rats, ischemia-reperfusion injury was
induced by occluding the abdominal aorta under the
renal artery and bilateral femoral arteries for 6 hours.
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Fig. 2 Experimental protocol
Immediately before reperfusion, ONO-5046C1 N&l 10 or
30mg/kglCand FR167658 1 mg/kgOwereadministrated
intravenously, and levels of IL-8 and CPK were serialy
measured.
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Fig. 3 IL-8levelsin the control and ONO groups

The IL-8 level reached a peak 3 hours after reperfusion
in all groups. The IL-8 production was significantly
lower 3and 6 hours after reperfusion in the ONO groups
than in the control group. Inhibition of the I1L-8 produc-
tion was significantly higher in the ONO 30mg group
than in the ONO 10mg group.

) | = Corernl graap

— g {FE iy

= fan g (R

Fam b
# | pail G5
1D el 3
1 ! . :.. g
| = |
| ]
] — —
| bochuamai | Aryaa i [; Oy
] ] Th ih &h 12

Fig.5 CPKlevels in the control and ONO groups

The CPK level reached a peak 6 hours after reperfusion
in the control group and 3 hours after reperfusion in the
ONO group. Elevation of the CPK level was signifi-
cantly lower 100 12 hours after reperfusion in the ONO
groups than in the control group. The increase in the
CPK level was significantly lower 6 and 12 hours after
reperfusion in the ONO 30 mg group than in the ONO
10 mg group.
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Fig. 4 1L-8 levels in the control, ONO, and FR groups

The IL-8 production was significantly lower 3 and 6
hours after reperfusion in the FR group than in the con-
trol group. Inhibition of the IL-8 production was sig-
nificantly higher in the ONO 30 mg group than in the
FRgroup.
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Fig. 6 CPKlevels in the control, ONO, and FR groups

The CPK level reached a peak 6 hours after reperfusion
inthe FR group,and the increase was significantly lower
10 12 hours after reperfusion than in the control group.
The IL-8 production was significantly reduced 3 hours
and 6 hours after reperfusion in the FR and ONO 30 mg
groups, respectively. The peak CPK level was the low-
est in the ONO 30 mg group.
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Local changes | Arterial occlusion (first attack by ischemic invasion)

Activation of macrophages and monocytes

tissue hypoxia
Enhancement of anaerobic metabolism

Local tissue injury
Hyperpotassemia, hypermyoglobinemia

Hypercytokinemia

(TNF- « ,IL-1 B8 ,IL-8, and etc.)

Activation of neutrophils and

accumulation in other organs (priming)

Systemic changes

Reinduction of hypercytokinemia
induction of TNF- a and iL.-1 8 productions

-

Reperfusion (second attack)

<_
Inhibition of TNF- a

Induction of IL.-8 and IL-6 productions

Activation of neutrophils and
accumutation in other organs (priming)

Release of neutrophil elastase and active oxygen

and IL-1 B
(FR167653)

<«+———Inhibition of neutrophil elastase

Distant organopathy and tissue injury

(ONO-5046 - Na)

Development of MNMS

Fig.7 Mechanisms of the development of MNMS
A hypothesis of the mechanism of MNMS development from ischemia-reperfusion injury of the
lower extremities is presented. FR167653 may inhibit the production of IL-18 and TNF-« early
after reperfusion, while ONO-5046[1 Na may reduce ischemia-reperfusion injury by reducing
neutrophil elastase during the late period after reperfusion.
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Effects of a Neutrophil Elastase Inhibitor and a Dual Inhibitor of Interleukin-13
and Tumor Necrosis Factor-« on Limb Ischemia-Reperfusion Injury in Rats

Masakazu Goshima
The Second Department of Surgery, Nihon University School of Medicine
Keywords: Acute arterial occlusion, Ischemia-reperfusion injury,
MNMS, ONO-50461Na, FR157653

An animal model of ischemia-reperfusion injury was prepared by acutely occluding the arteries in lower rat limbs
to evaluate whether ONO-504600 N&J a neutrophil elastase inhibitorfJand FR167653] a dual inhibitor of TNF-« and
IL-18 productionsCwere useful for inhibiting ischemia-reperfusion injury. In male Wistar rats, ischemia-reperfusion
injury was induced by occluding the abdominal aorta under the renal artery and bilateral femoral arteries for 6 hours.
Immediately before reperfusion, ONO-50460 Na] 10 or 30 mg/kgCiwas administered intravenously, and levels of IL-
8 and CPK were serialy measured in the following 4 groups: Group A consisting of rats treated with 10mg/kg of ONO-
504600 NaJ n=4] Group B consisting of rats treated with 30mg/kg of ONO-50460 N&1 n=40 Group FR consisting of
rats treated with 1mg/kg of FR167653] n=4CJand the control group consisting of rats treated with physiological saline
alond] n=40 Increases in IL-8 and CPK levels were significantly lower in Groups A, B, and FR than in the control
group. In particular, ONO-504600 Na dose-dependently reduced the increases in IL-8 and CPK levels. In addition,
inhibitory effects were observed in Group FR during the first 3 hours after reperfusion, and in Group B from 6 hours
after reperfusion.

These findings suggest that inflammatory cytokines and neutrophil elastase are closely involved in the develop-
ment of ischemia-reperfusion injury. Therefore, the administration of these agents is expected to prevent the develop-
ment of MNMSO Jpn. J. Vasc. Surg, 1.1 7-14, 200200
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