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Animal Models of Heart failure 



Animal Models of Atherosclerosis 

Atherosclerosis
1. Endothelial denudation model
2. Stent implantation model (mouse, rat, pig)
3. Transgenic mice 



3. Restenosis
(Carotid artery balloon injury model)

1. Myocardial infarction 

2. Pressure over-load induced LV Hypertrophy 

(Rat and Mouse: Coronary artery ligation model)  

(Transverse aortic constriction model : TAC)

Today



Anesthesia (Rat and Mouse) 

Barbiturate
Rompun (Xylazine HCL) : 
23.3mg/mL
Ketamine : 50mg/1ml
Zoletil 50 (Tiletamine 125mg, 
Zolazepam 125mg/5ml) 





3. Restenosis
(Carotid artery balloon injury model)

1. Myocardial infarction 

2. Pressure over-load induced LV Hypertrophy 

(Rat and Mouse: Coronary artery constriction)  

(Transverse aortic constriction model : TAC)

Today



1. Adson tissue forcep or forcep
2. Mosquito forcep
3. Metzenbaum scissors  and  straight scissor
4. Needle holder
5. Micro needle holder 
6. Retractor
7. 5-0 silk (needle shape: taper   ) 

Rat or Mouse Myocardial Infarction (MI)



Rat or Mouse Myocardial Infarction (MI)

Rat or rabbit ventilator 

Mouse ventilator 

Microscopy
Light source



Rat or Mouse Myocardial Infarction (MI)



Rat or Mouse Myocardial Infarction (MI)

-기관 절개술 (Tracheostomy), 기관 삽입 (Endotracheal Inturbation)

16 G IV catheter



-Thoracotomy

Rat or Mouse Myocardial Infarction (MI)



-Thoracotomy

Rat or Mouse Myocardial Infarction (MI)



-Thoracotomy

20-24G IV catheter
7-0, 8-0 Silk 
Micro needle holder  

Mouse Myocardial Infarction (MI)



MI

Echocardiography

Hemodynamic factor 

Max 
(dp/dt)   

Min 
(dp/dt)   

LVSP
LVEDP
Heart rate   

Function analysis : Echo and Millar system  



1. MI region  evaluation
- Area and Area ratio
- Thickness 
- Length and Length ratio 

LV

Septum

RV

MI region

Area

Thickness

Length

Histomorphometric analysis



3. Restenosis
(Carotid artery balloon injury model)

1. Myocardial infarction 

2. Pressure over-load induced LV Hypertrophy 

(Rat and Mouse: Coronary artery ligation model)  

(Transverse aortic constriction model : TAC)

Today
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Left
Carotid

TAC

• Anesthesia : ketamine/xylazine
• Artificial ventilation
• TAC with 7-0 nylon tying over
26G bunt needle or untying

• Pneumothorax reduction

• Pressure gradient : 30-40mmHg
• Increase in HW (35%)
• Increase in ANF mRNA 
• Increase in -MHC
• Decrease in SERCA

Changes by TAC

Surgical Metods

Transverse Aortic Constriction (TAC)



1. Adson tissue forceps

2. Mosquito forceps

3. Scissor

4. Retractor

5. Needle holders

6. 4-0 or 5-0 silk)

7. Micro forceps

8. Modified needle

Transverse Aortic Constriction (TAC)



Rat or Mouse Myocardial Infarction (MI)

-기관 절개술 (Tracheostomy), 기관 삽입 (Endotracheal Inturbation)

16 G IV catheter



Pressure-Overload Induced LV Hypertrophy by 
Transverse Aortic Constriction (TAC)



Transverse Aortic Constriction (TAC)

Thymus gland

Transverse aorta



Right subclavian

Left subclavian

Needle insertion

Transverse Aortic Constriction (TAC)



Soichiro Usui et al . 2011 Circ Res 2011;109:161-171

Histomorphometric analysis



Soichiro Usui et al . 2011 Circ Res 2011;109:161-171

Histomorphometric analysis

Wheat germ agglutinin Ab



3. Restenosis
(Carotid artery balloon injury model)

1. Myocardial infarction 

2. Pressure over-load induced LV Hypertrophy 

(Rat and Mouse: Coronary artery ligation model)  

(Transverse aortic constriction model : TAC)

Today



1. Adson tissue forcep, micro needle holder
2. Mosquito forcep
3. Metzenbaum scissors, Scissor)
4. Hemoclips (S&T, Microvascular clamp, 2-single 

clamps, 0.4-1.0 mm) 
5. Needle holders
6. 5-0 silk
7. Hamilton Syringe
8. Forgaty balloon catheter

Common carotid endothelial cell denudation model 
(Carotid balloon injury model)



1. Right common carotid
artery exposure 

Carotid artery balloon injury model



Carotid artery balloon injury model



Carotid artery balloon injury model



Carotid artery balloon injury model

Vessel clamps



-2 weeks later

Neointimal area (mm2), Stenosis ratio (%), 
Lumen area (mm2),
Thickness, Neointima area/Media area ratio   

Media

Intimal hyperplasia lesion (Neointima)

Control                         Treatment

Kim DW et al. Circulation. 2004;19:242-7

Histomorphometric analysis



Kim DW et al. Circulation. 2004;19:242-7

Abdominal aorta
16G~18 G IV catheter or 7F angio catheter 

Histomorphometric analysis



3. Carotid artery balloon injury model

1. Myocardial infarction 

2. Pressure over-load induced LV Hypertrophy 

(Rat and Mouse: Coronary artery ligation model)  

(Transverse aortic constriction model : TAC)

Today
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심장질환 치료기술 개발 특성화 센터
(Heart Research Center)

1. Pig coronary artery balloon occlusion model (MI)
2. Pig coronary artery chronic total occlusion model (CTO)
3. Pig coronary artery delivery system 
4. Pig thoracotomy model
5. Rat aorta and Rabbit iliac artery stent implantation model
6. Pig Coronary artery stent implantation model
7. Mouse hind limb ischemia model  



Rat or mouse
Body weight : rat 260±20g (~7 weeks)

: mouse 30±5 g (~12 weeks)

관상동맥 결찰

Rat or Mouse Myocardial Infarction (MI)



-Re-opening surgery : cell or plasmid delivery and 
polymer implantation

Hamilton Syringe

Insulin Syringe

Rat or Mouse Myocardial Infarction (MI)



• Left coronary artery ligation in Sprague-Dawley rats

ER group 
(Subendocardial MI)

LR group 
(Nontransmural MI)

NR group 
(Transmural MI)

Early reperfusion with 
myocardial salvage

Late reperfusion without 
myocardial salvage

Non-reperfusion

45-minute LCA ligation 
followed by reperfusion

5-hour LCA ligation 
followed by reperfusion

Permanent LCA
ligation

From Tae jin Youn (SNU) and Myeong-chan Cho (NIH)

Histomorphometric analysis



0 day  1 day                                  3 days

- 4 hours LCA ligation followed by reperfusion (Masson and Trichrome stain or 
Sirius red stain) 

7 days  14 days                                 28 days

Kwon JS et al. J Mol Cell Cardiol 2011  50:814-
25

Histomorphometric analysis



Right common carotid artery (High blood pressure)

Femoral artery (Normal blood pressure)

Blood pressure analysis


