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The Effect of Ischemic Preconditioning in Rat Liver
: The Expression of Interleukin-1« and Nuclear Factor-«B

Yoon Seup Kum, Soo Kyoung Lee, Sun Zoo Kim, Eun Kyoung Kwak,
Ji Young Park, Tae In Park, Han Ik Bae, Yoon Kyung Sohn, and In Soo Suh

Department of Pathology, Kyungpook University School of Medicine, Daegu, Korea

Background : A short period of ischemia and reperfusion, called ischemic preconditioning,
protects various tissues against subsequent sustained ischemic insult. Apoptosis of hepato-
cytes and sinusoidal endothelial cells are a critical mechanisms of injury in the ischemic liver.
Because nuclear factor-£B (NF-£B) has a significant role in the cell survival, we hypothe-
sized that ischemic preconditioning protects by inhibition of apoptosis through the expression
of NF-#B, induced by interleukin-1« (IL-1¢), which is known for enhancement of its trarscrip-
tion and activation. Methods : We induced ischemia and reperfusion on rat liver, and per-
formed in situ terminal deoxyribonucleotidyl transferase-mediated dUTP nick end labelling
assay and polymerase chain reaction for IL-1» mMRNA and NF-£B mRNA. Results : Apopto-
sis of hepatocytes and sinusoidal endothelial cells, assessed by in situ TUNEL assay, was
significantly reduced with preconditioning. The expression of IL-1e mRNA and NF- £ B mRNA
are seen on discrete monoclonal bands around 344 and 356 base pairs, in comparison with
normal rat liver, but, there was no significant difference between the ischemia-reperfusion
group and the preconditioning group. Conclusions : We suggest that ischemic precondition-
ing confers dramatic protection against prolonged ischemia via inhibition of apotosis through
the expression of IL-1¢ inducing NF-#B and its activation. However, we need further study in
the activity of NF-£B, such as nucleotide shift assay, because the activity of NF- B is regu-
lated by binding of the inhibitory protein, | £B.
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TUNEL assayt Roche (Indianapolis, IN, USA)AFS] In
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RNA £&

ARFERE 7 2 A& o HE dgid i) Yol
RNA®] FHslE WAt ddaz dad 7k 235 Al
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Primer Sequence

NF-«B forward 5 -ACTCTCATGGACAACTATGAGGTC
NF-«B reverse 5-CTAAATTTTGCCTTCAATAGGTCC
IL-la forward 5 -TCCTAGGAAACAGCAATGGTCG
IL-1a reverse 5-TTCATCCCATACACACGGACAAC

HkS Z9ME-S 10X PCR (polymerase chain reaction)
buffer 25 pL, 10 mM dNTP mixture 2 gL, 25 mM
MgCl, 15 L, 10 pmole primer 1 4L, cDNA 1 gL (100
ng), AmpliTag Gold (Applied Biosystems, US.A.) 1 unit
S072 AP O Perkin-Elmer?] GeneAmp PCR system
9600 °l-&std PCR< Faslith. WA NF-«Bgt IL-129]
PCRe] 94 GAPDH (glyceraldehyde-3-phosphate dehy-
drogenase)] ™3 PCRE F35te] U3 ko] cDNAV}
template2 AHEE F AEF 3%tk PCR 27102 vt 2
o} 95°C oA 10—r7]' %7] A3 AmpliTaq Gold®] pre-acti-
94°C ol A} 3027F WA, 55°C oA 3037 A,
72°C oA 30§7¥ A% wbgsle] 307718 Adst, v
F7] F 72CollA 57 A% whEEith Wk AHE S 5wl
£ Fstd 1.8% oPtEZRANA A7FFHRLH EtBr
(ethidium bromide) & @Afsl ¥d H=E FQlsklct
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Fig. 1. Three hours reperfusion after 30 minutes ischemia in rat
liver shows moderate sinusoidal dilatation and congestion.
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Fig. 2. Ischemic preconditioning in rat liver shows slight sinu-
soidal dilatation and congestion.
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A A= A28 4 A Fig. 3). AEZAEALY] $= 2
A E 2611£0427001H AAFE 13061 ATHp<0.05).

SEELAMEES0 2|8 NF-£ B2} IL-1e mRNA2| &

=]

gl

-

House keeping gene?l GAPDH #3AE $¥a4d
SHHORE ZE3I%S W 516 bp 719 WE A3t
Ao 2 mRNAZF BEHUSS gttt 182
(template) © 2 ©]€%¥+= mRNAS] %2 FHsl] 742 9
SHELANNSIRO] FOAES HUTL, 2L P B3
B FHELAHNES Adgst A G 7 2o
NF-#b¢t IL-1¢ mRNAS] ¥ds 428§ Y3, hxa
Aol 356 bpot 344 bp 719 NF-£b% IL-1le
mRNA w7} ZAst5ith(Fig. 4).

fooxt &

[e3
e lo L; o o

ol

Fig. 3. Terminal deoxyribonucleotidyl transferase-mediated dUTP
nick end labelling (TUNEL) assay of ischemic preconditioning in
rat liver shows mild bright greenish stained cells.
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N Group |

Group Il
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N Group | Group Il

NF-«B

Fig. 4. Polymerase chain reaction (PCR) amplification using the
interleukin (IL)-1e and nuclear factor (NF)-£B primers. Ethidium
bromide-stained 2% agarose gel shows discrete monoclonal
bands around 344 and 356 bp. N: normal rat liver. Group |: 3
hours reperfusion after 30 minutes ischemia in rat liver. Group |I:
Ischemic preconditioning in rat liver. GAPDH: Glyceraldehyde-3-
phosphate dehydrogenase.
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