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What Are Inside? Ischemia/Reperfusion Injury in Mouse

# Pathophysiology of Renal Ischemia/Reperfusion Injury
# Experimental In Vitro Renal Ischemia/Reperfusion Injury

# Experimental Mouse Renal Ischemia/Reperfusion Injury

Natural Course after IR Injury
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Mechanisms of IR Injury

Vascular Effect in IRI-1

# Vascular Factors
# Tubular Factors
# Inflammatory Cell Factors

Machonisms of K2 injury
Unique microvasculature architecture of the kidney

# 0.5% of total body weight and 20% of CO
# oxygen tension: 50 mmHg in the cortex
20 mmHg in the medulla
# highly sensitive to hypoxia
high oxygen demand

g PO, 50 mmHg (Blood Bow 4.2 mifmindg)
PO, 10 iy 1 "

N EnglJ Med 1995, 332: 647-655

Vascular Effect in IRI-2

Vascular Effect in IRI-3

Relative Hypoxia in the Outer Medulla

o Clin lvest 2004, 114:5-14

# No-reflow phenomenon
# Reflow paradox

Tubular Effect in IRI-1

Vascular Effect in IRI-4
Mochanismsof 7 Injury
Vascular effects
v 1 v
Increased cytosolic Ca2+ in aflerent l ‘Jinfammatory mediators (TNF-a, IL-18)
artericles of the glomerulus
+ Endothelial injury
Endothelial ICAM-1
l l and P-selectin
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Mochanisms of 2 injury
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Morphological changes in the proximal tubule after IR

J Clin bnvest 2004, 114:5-14
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Tubular Effect in IRI-2

Mochanisms of IR Injury

Inflammatory Cell Factors in IRI

Mochanisms of B inpury

Tbusler spithelins &

o Mol Med 2009, 87 B59-864
Mediators of InBammabon 2009
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M1 Cells Switch into M2 Cells in Injured Kidney
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Macrophage Activation and Programming
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Mouse bone marrow macrophage culture
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Effect of Different Phenotypic Macrophages in Renal Injury and Repair

Transition from M1 into M2 cell at Day S after IR
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Experimental
Ischemia/Reperfusion Model

Mild ATP depletion (Chemical Hypoxia)

_ In Vitro IRI Model

# MPT cells: mouse proximal tubular cell lines
# Culture in D-MEM supplemented with 2%FBS, 10 mM 2-Deoxy-D-ghicose,
no glucose at 37°C.

Theeflect of ATP depletion for MPT cells
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Murine Ischemia/Reperfusion Model

Murine Ischemia/Reperfusion Model
Stuff Preparation

Timer
1 cc syninge or anesihesia and Busd ingechion (2x)
Pl chsth (Px)
Anesthesaa foetamine and xylaane)
Painiolies
laps (for foxing mouse on the sgory i)
‘Betadine
[ e T————
Cvestoad lampes

Rocial lesngeeyalure probs: ard mondon
Sorcogs, silk, stagle oic)

Cellular and Molecular Mechanisms of Sex Differences in
Renal Ischemia/Reperfusion Injury

Murine Ischemia/Reperfusion Model
Operating Environment

# Clean, Comfortable, Quiet, and Separate Space

Murine Ischemia/Reperfusion Model
Selection of Mice

# Genetic Background:

Strain difference in response to I/R
(C57/BL6 mice > BALB/c mice > NIH Swiss mice)

# Gender
Male mice > Female mice
% Age
8 ~ 10 weeks old
Murine Ischemia/Reperfucion Model
Anesthesia
’ # Anesthetic agent
g :«-;-? «1mL Ketamine (100 mg/mL)
T e =0.1 mL Xylazine (100 mg/mL)
8.9 mL Normal saline or PBS solution
P

= 20042 SC or IM per mouse




Murine Ischemia/Reperfusion Modet Murine Ischemia/Reperfusion Modet
Animal Preparation Temperature Effect
¢ Surgical clip # Hypothermia
- Slowing metabolic processes
- Reducing ATP depletion
- Cold preservation of kidney transplant; protection from I/R injury
# Surgical scrub # Hyperthermia
- Cytokine release
- More severe kidney failure
- Increased mortality as is seen in heat stress
Murine Ischemia/Reperfusion Model Murine Ischemia/Reperfusion Model
Temperature Control Incision
& Ambient room temperature: 21~27°C ' w‘n of Incision
# Rectal temperature: 37°C

- Throughout surgery, Ischemic interval, During the early stages of recovery
# Heated plate/Heated pad/Overhead lamp -

Murine Ischemia/Reperfusion Model Murine Ischemia/Reperfusion Model
Removal of Right Kidney Clamp and Forcep
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Murine Ischemia/Reperfuxion Model Murine Ischemia/Reperfusion Model

Renal Collateral Blood Supply Clamping-1
ey # Type of Clampi
P ory ype amping

-\ $0 040

G::;';” ; Short term (24-48hrs) o No difference
| Long term more relevant |
Lumbar
artery
Ureteral
L ‘l , artery
Murine Ischemia/Reperfucsion Model Murine Ischemia/Reperficsion Model
Clamping-2 Duration of Ischemia

# Ischemic time: 22-35 min :‘%‘f/

\

# Variability according to strains ( \

C57/BL6 mice > BALB/c mice > NIH Swiss mice

Murine Ischemia/Reperfusion Model Murine Ischemia/Reperfusion Model
Removal of Clamp Fluid Management

# Volume and Route of Fluid Administration
» Normal saline

* 500 pl during surgery via intraperitoneal route

+ 500 pl_immediately after surgery
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Murine Ischemia/Reperfusion Model Murine Ischemia/Reperfusion Model
Post-Operational Care Record

Postoperative Care

# In a quiet warm environment with free access to food and water

Analgesia (pain control)

= 1mL Buprenomphine (0.3 mgimL)

=8 mL Normal saline or PBS solution

=200 pl SC or IM per mouse bid for 3 days
A D Weighe

# Postoperative recovery
- Within sight; monitor for stemal recumbancy

- Bedding free; to eliminate risk of aspiration
- Warmed, to speed recovery

Summary-2

The Less touch and Faster, The Better !

The more practice, The Better !
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