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Functional assessment and cardio-protective post-conditioning strategies of the
donor heart following circulatory death
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This study aimed to determine the cardioprotective effect of interleukin-11
(IL-11) against warm ischemia-reperfusion injury, which is a key for successful donor after
circulatory death heart transplantation. Rat hearts were procured, subjected to 25-minute warm
ischemia, and re-perfused. IL-11 was administered before procurement and during reperfusion in the
IL-11 group. Hemodynamic analyses demonstrated significantly favorable data in the IL-11 group
throughout the reperfusion time. Although no apoptosis was observed in both groups, severely damaged
mitochondria was observed in the control group while the mitochondrial structure was relatively
preserved in the IL-11 group. Immunoblot analysis using cultured cardiomyocytes revealed
ﬁhosphorylation of STAT3 at Ser727, which is known to act for mitochondrial protection. IL-11 may
ave a beneficial effect on the functional recovery after warm ischemia-reperfusion injury through
protective effect of STAT3 against mitochondrial damage.

IL-11 post conditioning



Stage

D
QoL
100
Donation
after Circulatory death, DCD
DCD
DCD
DCD 2-5
(stand off period)
DCD
ECMO
(ischemia-reperfusion injury; IRI)
IRI pre-conditioning post-
conditioning pre-conditioning
post-
conditioning DCD
1)
2)
(post-conditioning)
11 1L-11 6 IRI

IL-11



IRI IL-11

@

Sprague Dawley 11-13 2 IL-11 ; human
riL-11 15 15
3001U/kg

12p g/kg  IL-11 10
37 Krebs-Henseleit K-H Flush 25
WIT) wIT Langendorff
K-H 37 60 IL-11
IL-11 12 pg/L
@
left ventricular developed pressure,
max dP/dt. min dP/dt. Tau
3
1.5ml
LDH CK  CK-MB
*)
60 4%
DHE TUNEL
5) STAT3  serine 727
IL-11
24 IL-11 200ng/ml IL-11
STAT3  serine 727
@
10 IL-11 30 60
2 max dP/dt 10 60 IL-11
min dP/dt 10 IL-11 Tau

@



®
DHE TUNEL

4 6 IL-11

IL-11
IRI

*

IL-11
IL-11

67.6x 7.5% vs. 29.8+ 6.3%, p=0.0002

B IL-11 C
x 21,100



®)

IL-11 STAT3  Ser727
IL-11 Janus kinase (JAK) signal
transducer and activator of transcription 3 (STAT3)
STAT3
STAT3
STAT3 IRI
IL-11 STAT3 Tyl705
Ser727 Ser727 STAT3
STAT3 ATP ROS STAT3
Mitochondrial
permeability transition pore
STAT3 ser727
IL-11 STAT3 IRI
©)
IL-11
IL
IL-11
IL-11 IL-11

IL-11  DCD



(Kohno Hiroki)

(40375803) (12501)
(Matsuura Kaoru)

(50436375) (12501)
(Watanabe Michiko)

(20766274) (12501)
(Inui Tomohiko)

(70816503) (12501)
(Ueda Hideki)

(50738987) (12501)







