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Introduction

Sodium nitroprusside (SNP) has been shown to provide
additional protective effects when combined with thera-
peutic hypothermia (TH) in some experimental models
of cardiac arrest (CA) [1,2,3].

Objectives
To determine whether the addition of SNP to TH has
beneficial effects on the brain in a porcine model of CA.

Methods

We studied 8 anesthetized, invasively monitored and
mechanically ventilated domestic pigs, randomized into
two groups (n=4): TH without or with SNP. After 3 min
of untreated ventricular fibrillation, cardiopulmonary
resuscitation (CPR) was started in all animals and contin-
ued until return of spontaneous circulation (ROSC); defi-
brillation was performed 3 minutes after the start of CPR.
Hypothermia (34+1°C) was induced at the start of CPR

using a rapid IV infusion of 30 mL/kg cold saline for 60
min, trans-nasal evaporative cooling (Rhinochill, Benechill
Inc, USA) and surface cooling with ice packs. Cooling was
maintained for 6 hours, followed by controlled slow
rewarming to baseline temperature with blankets. SNP
+TH animals received 3 bolus injections of 1 mg of SNP
after 2, 7 and 12 minutes of CPR. Brain temperature was
measured with intraparenchymal probes (Licox CC1.SB,
Integra, NeuroSciences Ltd., Hampshire, UK), blood brain
flow by laser Doppler (blood laser Doppler [BLD],
MNP100XP, Oxyflow, Oxford Optronix, Oxford, UK) and
the lactate-pyruvate ratio (LPR) was measured hourly by
microdialysis (CMA20, CMA, Sweden). After left craniect-
omy, the microvascular network of the frontal cortex was
evaluated using sidestream dark-field videomicroscopy
(Microscan, MicroVision Medical, Netherlands) at base-
line (T0), 1 hour after cooling induction (T1), at the end
of hypothermia (T2) and after rewarming (T3). The mean
flow index (MFI) and the proportion of perfused cerebral

Table 1

Time T0 TO T1 T T2 T2 T3 T3

Study Group TH TH-SNP TH TH-SNP TH TH-SNP TH TH-SNP
Heart rate, bpm 737 £93 735+£115 865%76 895+74 558+ 118 555+64 833 +98 806 £ 43
Mean arterial pressure, mmHg 1133 +84 1120+ 54 1033 + 86 945 + 84 86.8 = 18.1 790 £ 94 828 £ 103 903 £ 39
PPV, % 868 +34 865+27 395+1265 453 +635 396+ 1425 498 £1325 563 +685 655+ 675
MFI 28 £ 0.1 28 £ 0.1 19 +0.1$ 20 £0.1% 1.7 £0.18 1.9 + 028 234025 27 £ 0%
BLD (%/baseline) 100 100 421 +£195  513+355 528+295  536+255 907 +£065 925+ 21$
LPR 125+ 1.8 139 £ 4.1 163 £ 4.1 197 +£17  317+54%5 243 +£335 611 £1385 405+ 1.3%

(*= p< 0.05 versus TH-SNP;* = p< 0.05 versus T0).
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small vessels (PPV) were calculated using standard
formulas.

Results

Time to return of spontaneous circulation was similar in
both groups (8 [7-23] min for TH alone and 9 [6-22] min
for TH+SNP). Despite its known vasodilatory effects,
there were no significant differences in measured hemo-
dynamic parameters between the groups throughout the
study period. Microvascular perfusion was significantly
reduced after CA in both groups, but to a lesser extent in
the TH-SNP than in the TH group. The LPR was lower
in the TH-SNP than in the TH group (Result Table 1).

Conclusions

In this model, the cerebral microcirculation was signifi-
cantly altered after CA; addition of SNP to TH attenuated
the microvascular alterations and had a protective effect
on brain metabolism.
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