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Experiment of Ischemia/Reperfusion Injury of the Cirrhotic Liver in

the Murine Mouse Model

Koo Jeong Kang

Division of Hepatobiliary & Pancreatic Surgery, Department of Surgery, Keimyung University School of Medicine, Daegu, Korea

As a medical doctor, the final goal of any type of research is focused on better treatment or
contemporary care of the patient. As a surgeon, the research is focused on improving re-
sults in surgical procedure and improving the immediate to long term outcomes. In hu-
man beings, hepatobiliary tract and pancreas (HBP) play a major role in digestion, body
metabolism and endocrine function. These organs are sophisticated in pathology as well
as anatomy and physiology. The surgery of the hepatobiliary and pancreatic organ is very
difficult. Therefore, the hepatobiliary surgeon’s endeavor to treat patients who have hepa-
tobiliary and pancreatic diseases should be scientific and based on evidence in order to

get the best result.

Here | describe the topic of ischemia/reperfusion injury of the liver from my experience to
establish safe surgical resection of the liver with limited bleeding and ischemia/reperfusion
injury. Furthermore, | have added ischemia/reperfusion injury in the cirrhotic mouse

model, methodology and brief result that | have achieved.
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Fig. 1. Protocol of hepatic ischemia/reperfusion of the experimental
mouse. (A) Intermittent clamping, five cycles of repeated ischemia
for 15 minutes and reperfusion for 5 minutes. (B) Ischemic precondi-
tioning, ischemia for 10 minutes and reperfusion for 15 minutes, then
prolonged ischemia for 75 minutes. (C) Control, continuous 75 min-
utes ischemia.
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Koo Jeong Kang * Experiment of Ischemia/Reperfusion Injury of the Liver

Fig. 2. Clamping of the portal triad of the mouse liver.
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(Fig. 3) HolF=50] e A|E7RQI(TNF-) 1} B B2 S (caspase some 5 IS4 Q)th4].

3 &9, cytochrome ¢, Bek2, Belxete)& Z43H= Wb 25 oleb o] AmA mARA] 9 A £ A AEAE he-
A £APATE DNAZF okl ¥ 27} (fragmentation)& #H2Hst= W matoxylin and eosin (H&E) @A) 4 ZAEAFAA L FESI5HA
Ho 2 3]l Z10] terminal deoxynucleotydyl transferase de- OXR|qF 2] A} dojd A& A3t 38 /A|5F SAko] HhAY

oxyuridine triphosphate nick end labeling (TUNEL) gAjo]t}
(Fig. 4). TUNEL ¢1-2 terminal deoxynucletidyl transferase S 3
ot ARGl A free 3-OH terminalo]] 33-=2 216}
o] QAT hE HFARIAC 2 FHGN B 2 Aol
SRS BRAGE], O W) PR B wezK s}
HARR GAE 3 kst doloh Tt &4 o ofsto] 27
%1 DNA 22 (fragment)52] 577} 4212} k2 7]o] 471952
5} DNA £259] A7]of whef Abche|meko 2 A7 e
AL WEGO M IHHOR EAFS 395K HHADNA lad-
dering)o] $ITH(Fig. 5)[2]. 12|l AR} S o]-8-5ke] dllo] 2t
e 99 S &4 Yol whe M S A B 4 ol
(2. &4 Aol whe} LE 2 9] blebbing, SAA| 9] -3-55; vacuole
2378, kupfferd| L7} AFEE 0} 7k= H|ZZA|E E4]3F phagocyto-

Death ligand
Cellular stress

Death receptor
D

oligomerization
Q,
Cytoclhromec‘ < Apaf-1 1
release e ] Caspase 8 (A) () (C)

activation

Bel-2 Fig. 5. DNA laddering. Agarose gel electrophoresis of DNA from liv-
Bel-xL | Caspase 9 | —'| Effector caspase ers after reperfusion for 3 hours. (A) Known markers are shown com-
paring the experimental material. (B) Varying ischemic insults
showed no DNA laddering in both intermittent clamping. (C) By
contrast, the livers subjected to continuous ischemia showed the
typical laddering pattern indicating DNA fragmentation. Ref. 7 with
Fig. 3. Intracellular signal pathway of apoptosis. permission from Elsevier.

Fig. 4. TUNEL stain. (A) Negative for TUNEL stains, (B) Positive for TUNEL stain, multiple green colored fluorescent stained nuclei are shown,
which reflects injured DNA of the hepatocyte nucleus. Ref. 4 with permission from John Wiley and Sons.
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Koo Jeong Kang * Experiment of Ischemia/Reperfusion Injury of the Liver

Table 1. Protocol to induce hepatic cirrhosis of the mouse model

Drugs Animal Concentration PO or IP Duration
Thioacet-amide  Mouse ~ 0.3,0.6% ind/w* PO (2 times/ 12 weeks
(TAA) Rat 0.3,0.6% in d/w week) 12 weeks
Dimethyl-nitro- ~ Mouse 10 mg/kg P (3 times/ 12 weeks
samine (DMN)  Rat 10 mg/kg week) 12 weeks
Carbon Tetra- Mouse 2 ml/kg (50% sol.) PO 12 weeks'
chloride (CCly) ~ Rat 4 ml/kg (50% sol.) PO 12 weeks

1 ml/kg (10, 30, 50, IP 12 weeks

50x 2% solution)

PO per oral, IP intraperitoneal, *d/w distilled water; Per oral intake of CCl; 50% so-
lution for 12 weeks is the most effective protocol to induce cirrhosis without less
mortality.
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Fig. 6. Trichrome stained experimental mouse liver. (A) After intraperitoneal injection of 50% solution of CCl4 for 10 weeks. (B) After oral inges-
tion of thioacetamide solution for 10 weeks.
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Fig. 7. Isolated perfused rat liver model.
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