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Fig.2 IR6h, heart
a: TUNEL method: Apo-
ptotic cell was not ob-
served in the control
0 x2000
b: H-E staining: Pyknosis
was not observed in the
control] x2000)
¢: TUNEL method: Apo-
ptotic cell] —Owas ob-
servedinthemyocardium
0 x2000
d: H-E staining: Pyknosis
O «Owas observed in the
myocardiurfi x2000]

Fig.3 IR6h,lung
a TUNEL method: Apo-
ptotic cell was not ob-
served in the control
0 x1000
b: H-E staining: Pyknosis
was not observed in the
control] x1000]
¢: TUNEL method: More
apoptotic cellsl — Overe
observed among the al-
veolar cells than in the C
group) x2000]
d: H-E staining: The thick-
ening of the stroma and
destruction of alveolar-
structure were more
marked than in the C
group. Pyknosigl — [ivas
also observedl x2000]
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IR 6h, kidney

a TUNEL method: Apo-

ptotic cell was not ob-

served in the control
0 x2000

b: H-E staining: Pyknosis

was not observed in the

contrdll x200C]

¢: TUNEL method: Apo-

ptotic celll — Cof renal tu-

bular epithelium was ob-

served x2000]

d: H-E staining: Edema

and pyknosigl — [of renal

tubular epithelium were

observed x2000]

IR 6h, muscle

a TUNEL method: Apo-

ptotic cell was not ob-

served in the control
0 x1000

b: H-E staining: Pyknosis

was not observed in the

controld x1000]

¢: TUNEL method: Stro-

mal edema and apoptotic

cell§] — Owere observed
0 %1000

d: H-E staining: Stromal

edema was observed
0 %1000

b Fig. 7
OIR6hOOODO0DIRODOOOOOOOOOOOOOO
ODNAOOOOOOOOCOOoOooooooonooo
OIR24h000000IROOOOO0OOOOOOODO
OODNAUOOOOOOOcCOooooooooooo
c Fig. 8
OIR6hOOODCOODOOODNADDODOOODDODOO
O0oROODOOOO0DO0OO0OO0OOO0OOOO0O



20010 120

M10 10 20 30 M2 M10 10 20 30 M2

IH
|

heartcontrol

M10 10 20 30 M2 M10O 10 20 30 M2

-
Fig. 7

lung 24h lung control
OIR24h000COOOODNAOCOOOOOOOOO
goooooooooooda

d Fig. 9
OJIR6hOODOODOODOOOO0OODNAOODOOOOO
goooocoooooooooooo
OIR24h000IROOCOO0OODNADDOOOOOO
ooooo

gboboooooooobooboooobobobo

heart24h

lung 6h

19

were observed as a lad-
der pattern in the IR 6h
and 24h groups, but not

Joo0doOo00oDOOoooOoDOOooboOooooon 665
M10 1020 30 M2 M10O 10 20 30 M2
Fig.6 Heart
Fragmentation of DNA
in the C group.
heartcontrol
M10 1020 30 M2 M10 10 20 30 M2
Lung
Fragmentationof DNA

wereobservedasalad-
der patterninthe IR6h
and 24h groups, but not
in the C group.

lung control

O000ooO0o0o0oooOoOoooooOoooooo
000o0o0ooooooooY™Woooooooo
goobooobobooobobooobooooobo
goomMNMSOOOOOOODOOOOOoOooOOoOoDO
O000000000o0OooOoo000MNMSO
O000ooo0o0oooOoOooooooooooo
O000ooo0o0oooOoOooooooooooo
goobooobobooobobooobooooobo
000000000 Or“O 0000 oxygen free radi-
calD0DO0O000ODOO0ODODOOOOODOOODOD



666

M10 10 20 30 M2 M10 10 20 30 M2

kidney 6h kidney control

M10 10 20 30 M2 M10 10 200 30 M2

muscle 6h

-

muscle control

0000000000000 ooonnsdoxygen free
radicald O O O oxygen radical scavengerd O 0¥ 00
0000000000000 00o0ooooooooon
goodooooooooooooood

000000oooooooooooooooooo
00000000o00o0oooOoooooo™ssgoon
000000oooooooooooooooooo
0000000000000 0000ooooooo
000000000 DOoooooOooooergog
0000000000000 0000ooooooon
000000ouooooooooooooooooo

kidney 24h

M10 10 20 30 M2 M10 10 20

muscle 24h

20

oobooogwo 70

Fig.8 Kidney

Inthe IR6hand IR 24h
groups,aladderpattern
was observed more
marked than in the C
group.

kidney control
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Skeletal muscle

DNA fragmentation
showing a ladder pat-
tern was observed in
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DNA fragmentation
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24h or C group.
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Fig.10 The pathway to the onset of MNMS in acute arterial occlusiofl inferenceld
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The Role of Apoptosisin Reperfusion Injury Following AcuteArterial Occlusion
of the Lower Extremities

Tetsuya Niino
Second Department of Surgery, Nihon University School of Medicine
Key words: Apoptosis, Reperfusion injury, TUNEL method

We induced acute arterial occlusion-reperfusion injury in rats and experimentally investigated the devel opment of
apoptosis in ischemic and nonischemic locations. The abdominal aorta below the origin of the renal arteries and the
common femoral artery of both limbs were occluded for 6 h. After 6 or 24 h of reperfusion, blood was collected, and the
heart, lung, kidney, and femoral skeletal muscle were removed. Serum CPK was measured, and the development of
apoptosis in each organ was compared using hematoxylin-eosinl H-ECktaining, the TdT-mediated dUTP-biotin nick end
labelindg] TUNEL Omethod, and electrophoresis. The 6-h reperfusion group had a higher level of CPK, compared with the
control groupd p=0.03 H-E staining and TUNEL showed many apoptotic cells in each organ. Electrophoresis also
showed aladder pattern of DNA fragments. The 24-h reperfusion group had a decreased level of CPK with no significant
difference from that in the control group but showed apoptosisin the lung and kidney on H-E staining and TUNEL. Inthe
6-h reperfusion group, not only the ischemic skeletal muscle but also the nonischemic heart, lung, and kidney showed
scattered apoptotic cells. Apoptosis was observed in the lung and kidney even after 24 h of reperfusion, which suggests
persistent organ damage and agrees with the clinical findings in the development of damage to distant organsin associa-
tion with ischemic-reperfusion injury due to acute arterial occlusion of the lower limb.

O Jpn. J. Vasc. Surg., 10: 661-670, 20010
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