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[Abstract] Objective To investigate the impact of different hemoperfusion conditions on oxygen
metabolism and the neurological function of swine with restoration of spontaneous circulation (ROSC) after
cardiac arrest (CA) following cardiopulmonary resuscitation (CPR) with blood pressure boosted with
dopamine. Methoeds Swan-Ganz catheter was inserted through the right femoral vein, and linked with a
continuous cardiac output monitor before ventricular fibrillation (VF). An electrode cable was placed in the
right ventricle through left internal jugular vein. Then different catheters were positioned in the aorta and
carotid artery successively to consecutively record the indexes of hemodynamics. VF was induced in 12 pigs
by programmed electrical stimulation equipment. All animals underwent 4 minutes of untreated VF before
CPR by two professional doctors of emergency department. Then all the 12 successfully resuscitated pigs
were randomly divided into hypertransfusion group and normal perfusion group with random digits table.
Every pig in both groups was given an infusion of normal saline of 15 ml » kg™! « h™! within 4 hours. But in
the hypertransfusion group, dopamine was administered to pigs to raise the mean arterial pressure (MAP) to
about 130% of the baseline. All the pigs were monitored for 4 hours. The hemodynamics and oxygen
metabolism parameters were recorded at ROSC 0, 0.5, 1, 2 and 4 hours. At last, animals were evaluated at
24 hours after resuscitation and a swine cerebral performance category (CPC) score was given. Results
Compared with normal perfusion group, the hypertransfusion group showed higher oxygen delivery (DO,)
and oxygen consumption (VO,) at ROSC 0.5, 1, 2 and 4 hours (DO, (ml/min); 556+ 43 vs. 375+ 25,
660156 vs. 381153, 674153 vs. 362144, 685144 vs. 400+ 38; VO,(ml/min). 288435 vs. 191+13,
260437 vs. 204138, 223427 vs. 169121, 212119 vs. 163415, P<C0.05 or P<<0.01]; the oxygen
extraction ratio (ERO,) was decreased at ROSC 1, 2, 4 hours ((394+4)% vs. (63+3)%, (33+2)% vs.
@7+ %, (31+3)% vs. (41+£3)%, all P<<0.05); carotid artery blood oxygen partial pressure (PaO,)
was increased, but saturation of blood oxygen (Sa0Q;) was not increased; mixed venous blood oxygen partial
pressure (PvO,, mm Hg, 1 mm Hg=0. 133 kPa) was increased at ROSC 0.5, 1, 2 and 4 hours (38+4 vs.
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33+1, 42+2 vs. 36+2, 40+ 2 vs. 36+2, 4312 vs. 38+ 1, P<<0.05 or P<<0.01); mixed venous blood
oxygen saturation (SvO,) and the difference between arterial and venous blood lactate (PCLac) were both
increased at ROSC 1, 2, 4 hours (SvO;: 0.60+0.04 vs. 0.4540.03, 0.66=40. 02 vs. 0.524+0.01, 0. 68+
0.03 vs. 0.58+0.03; PCLac (mmol/L); 1.240.2 vs. 0.740.4, 1.01+0.3 vs. 0.6+0.2, 1.140.2 vs.
0.540.2, P<<0.05 or P<<0.01); arterial blood oxygen content (C,O,) was increased, the difference of
oxygen content between arterial and venous blood (CavO;) and cerebral oxygen extraction ratio (C-ERQO,)
were decreased, the difference between arterial and venous blood lactate (VALac) was increased. CPC score
class 1 was found in 6 pigs in the hypertransfusion group at ROSC 24 hours, CPC score class 2 was found in
3 pigs and 1 pig had CPC score class 1 among 4 pigs in normal perfusion group (P<0.05). Conclusion In
this swine model of CPR for VF, dopamine administration could elevate the perfusion pressure of the aorta in
the successfully resuscitated animals. Systemic perfusion, cerebral perfusion and oxygen metabolism were
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improved too. So dopamine was beneficial in early cerebral resuscitation.
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ROSC % MAP Co DO, VO, ERO, Pa0, PO, _ PCLac Ca0; CavO; CERO; VALac
A3 BE & (mmHp) (L/min) (m/min) (ml/min) (%)  (mm Hg) (mm Hg) $:0: (mmol/L) (ml/L) (ml/L) (%) (mmol/L)
E%% 0h 6 100+ 6 3.540.3 480152 266+£33 5542  83k4 0.9740.01 3044  0,43£0.02 0.6£0.2 12949 70£6 54£2  0.9%0.2
B4 0.5h 6 107412 2.840.1 37525 191£13 512 8342 0.98+0.01 331  0.484£0.02 0.4+0.4 128+4  64+3  50+2  L0+0.5
th 6 102411 2.940.4 38153 204438  53+3 8842 0.974£0.01 3642 0.4540.03 0.740.4 12414 76+2  61+2  0.840.3
2h 6 8815 2.8+0.3 362t44 169E21 471 9142 0.9740.01 36+2  0.52+0.01 0.6+0.2 12543 56+l  45%1  0.5+0.3
4h 6 96+ 6 3.040.2 400438 163+15 413 934 0.9740.01 3841  0.58+0.03 0.5£0.2 1645 49+£3  39+3  0.9+0.2
HE Oh 6 105& 4 35402 46335 253424 5544 854 0.9740.01 2942  0.4440.04 0.6+0.5 12646 6745 54+4  0.7+0.6
B# 0.5h 6 125£10° 4.330.3° 556+43° 288+35% 5243 B9z 0.9740.01 38+4® 0.47+0.03 0.8+0.3 1445 62+5  50+4  1.2+0.1
1h 6 139+14% 4.9+0.4b 660+56> 260437* 3944 9242 0.98£0.01 42425 0.6040.0> 1.240.2¢ 128+4 7244 56£2° 1.240.28
2h 6 145410° 5.040.4° 674453 223£27°  3342°  96+2° 0.9810.01 4042% 0.66+0.02> 1.0+0.3 12942% 40+2> 31+2b 11+0.2°

4h 6 148+ 9° 5.0%0.25 68544 212+19% 3143

9413 0.9810.01

4322% 0.68£0.03% 1.140.2% 131+4* 3844 2043° 1.530.2°
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