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Combinational therapy using hypothermia and FK506 to target oxidative stress, i
endothelial injury, inflammation, and ischemic brain injury after cardiac arrest in
rat
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This study evaluated the utility of combinational therapy, coupling hypothermia
with FK506 administration, on oxidative stress, endothelial injury, inflammation, and ischemic brain
injury seen following cardiac arrest (CA). Rats were resuscitated from cardiac arrest by induced
ventricular fibrillation, and subjected to various combinations of hypothermic/FK506 intervention.
Cardiac arrest induced dramatic oxidative stress, endothelial injury, inflammation, and neuronal damages
in hippocampus. Hypothermia or FK506 after CA provided limited protection. However, CA with combinational
therapy achieved protection against oxidative stress, endothelial injury, inflammation, and ischemic
brain injury. This study shows the benefits of combinational therapy, using hypothermia with FK506 to
attenuate important features of CA. This suggests that hypothermia might protect and extend the
therapeutic window for FK506 efficacy.
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high-mobility group box 1: HMGB1
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Table1

Return of spontaneous circulation: ROSC

Group 1
Group 1
ROSC base excess
Table 1 Characterristics, physiological and laboratory data
Variables Group 1 Group 2 Group 3 Group 4
Weight, g 398 £ 20 39514 404 £12 3917
MAP at baseline, mmHg 126 £4 1294 1307 131£5
Rectal temperature at baseline, °C 374£01 37.4+01 369+03 37.0+02
Stimulation, mA 069+£009 052+008 044007 042+007
Time to ROSC, min 192 + 57 126 10 7416 8211
Epinephrine, pg/100g 527+140 297+049 249+007 256+004
Defibrillation, n 13+04 09+01 05+02 05+02
Base excess at ROSC, mmol/L -125+16 -102+08 -125+12 -116+07
Lactate at ROSC, mmol/L 86+04 85+04 88+08 92+03
Mean + SE
MAP, mean arterial pressure; ROSC, return of spontaneous circulation
Group?2
Group4 16+1vs 13+
1 min, P<0.05
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6
Group2 86% (6/7)
Group4 86% (6/7)
Group 4
6
24 Group1 23%
(3/13) Group2 14% (1/7) Group3 22% (2/9
Group4 14% (1/7)

Group1 62% (8/13)
Group3 67% (6/9
Group2

24



3 MDA sICAM1 HMGB1
1 6
MDA Sham
Group3 MDA
Group4 MDA
Group

Sham: 0.4 + 0.1 uM, Group1-4: 2.3 + 0.6,
23+0.7,32+04,19+0.1uM
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2 6
sICAM1 Group1-4
sICAM1 sham
Group
Group2-4
sICAM1 Group1

Sham: 1.4 + 0.1 ng/mL,
Group1-4: 38.5 + 7.3, 22.7 + 2.6, 20.8 + 0.6,
24.3 £ 2.4 ng/mL
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HMGB1 Sham
Group1-4

Group2-4 HMGB1
Group1

Group4 HMGB1

Sham: 1.2 + 0.4 ng/mL, Group1-4:

33.7+£275,126 +3.7,3.7+ 12,23 £0.8

ng/mL
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Group2
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Hematoxylin and eosin stain, f& x 400
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