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Kidney-Heart crosstalk and mitochondria injury in acute kidney injury
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Acute kidney injury (AKI) is a common complication in critically ill patients
treated in intensive care units (ICUs). Cardiorenal syndrome has been defined based on clinical
observations that acute and chronic heart failure causes kidney injury and AKI and that chronic kidney
disease worsens heart diseases. Possible pathways that connect these two organs have been suggested;
however, the precise mechanisms are still unclarified, particularly in AKI-induced cardiac dysfunction.
Our animal experiment demonstrated the dysregulation of mitochondrial dynamics caused by an increased
Drpl expression and cellular apoptosis of the heart in a renal ischemia reperfusion model. Although the
precise mechanisms that induce cardiac mitochondrial injury in AKI remain unclear, cardiac mitochondria
injury will be a novel candidate of drug targets against high mortality in severe AKI.



(acute kidney injury; AKI)
(cardiorenal syndrome)

(CKD)

Ronco cardiorenal syndrome
Type3( - )
AKI
10
AKI
AKI
AKI
AKI
C57/BL6 10
30
24 72
3 TUNEL

Mfnl, Mfn2,

Opal (fusion), Drpl (fission)

9 MHz

Sham

B 1.2 9
£ [
€
2 08
«©
5 #
© 4
=
©
<
2
g 047
=
4]
Sham IR
Drp-1
Mfnl, Mfn2,
Opal Sham
A
Drp1 Mfn1 Mfn2 OPA1
e — e e — ——— D
VDAC VDAC VDAC VDAC
sham IR sham IR sham IR sham IR
Drp1/VDAC Mfn1/VDAC Mfn2/VDAC OPA1/VDAC
# 3
0.8
4 0.2
2 0.6
3
04
0.1
2 1
1 0.2
0 0 0 0
sham IR sham IR sham IR sham IR



3 TUNEL
72

fractional

shortening ( FS)

A Cytochrome ¢

— e — “ﬂ

o- tubulin

B 20~ #

cytochrome ¢ / a- tubulin

Sham

sham- [R2An = SRR 1R72h
[+ sham IR IR
24h 72h
Activated —
caspase-3
O-tubUlin | ——
25 # %
9 20
@
2£ 45
83
é s 10 #
2
s o5
Sham IR IR
24h 72h

Table 1. Echocardiography after renal IR injury

Parameter Sham IR 24 h IR72 h
Heart rate (beats/min) 608+18 544+44 580+27
LVDd (mm) 2.42+0.17 2.41+0.15 2.33+0.14
LVDs (mm) 0.91+0.06 0.81+0.09 1.15+0.12
IVSW (mm) 0.86+0.06 0.75+0.03 0.95+0.02
PW (mm) 1.08+0.12 0.98+0.04 1.17+0.13
FS (%) 62.3+1.1 66.4+3.5 50.8+3.4°

Values are means=SEM (n=7 in each group). LVDd, diastolic left ventricular
dimension; LVDs, systolic left ventricular dimension; IVSW, intraventricular
septum wall width; PW, posterior wall width; FS, fractional shortening.
?P<0.05 versus sham.
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