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Anesthesia in Cardiopulmonary Surgery on Minipigs

LI Huixian SHAO Yan-bin ZHANG Yandi ZHANG Dong-ya
( Department of anesthesiology First Hospital of Tsinghua University Beijing 100016 China)

[Abstract] Objective To investigate the anesthesia management and effect of cardiopulmonary bypass ( CPB) on
minipigs. Methods Thirtyfour laboratory minipigs were divided into two groups: the cardiac arrest group ( 18 pigs)
underwent tricuspid valve replacement with autologous pericardium under cardiopulmonary bypass and the parallel group
(16 pigs) receiving the tricuspid valve replacement with autologous pericardium and CPB in parallel. The dosages of
anesthetics and vasoactive drugs maintenance times of basic anesthesia and general anesthesia recovery time after
anesthesia survival rates at 3 days and 1 week and hemodynamics of each period were recorded and the effects of basic
anesthesia and general anesthesia were evaluated. Results  All the 34 minipigs underwent surgery under general anesthesia
smoothly with stable hemodynamics in each period with only one pig died 3 days after the surgery. The survival rate was
97.1% . The anesthesia effect was satisfactory. Conclusions Rational and combined adoption of anesthetics and vasoactive
drugs careful observation and swift and right treatments are key points of successful cardiac surgery anesthesia under
cardiopulmonary bypass on minipigs.
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Tab.1 General condition anesthesia status and survival

rate of the minipigs

2

Tab.2 The dosages of anesthetics and

(xx5)

vasoactive drugs( x + s)

. Cardiac arrest Parallel . cardiac arrest Parallel
Variable Variable
group group group group
kg
() 18 16 (me/ke) 5.4%1.0  5.320.9
Quantity Katemin ( mg/kg)
/k
) 6.4+0.7 6.5+0.5 , ( me/ke) 0.35+0.10 0.37 £0.10
Age ( month) Midazolam( mg/kg)
Basal
(Kg) 30.8 +3.0 31.2 +3.0 anesthetics (mg/kg)
Body weight ( Kg) Pentobarbital sodium 26.5+2.1 26.8 £2.0
( min) (mg/ke)
asal anesthesi /k
Basal anesthesia tme 16 4 153 A ( mg/kg) 0.72£0.09 0.75 +0.09
( min) Midazolam( mg/kg)
i /k
(‘min) (ne/ke) 40.3£3.0 42.4x4.3
Basic R Anesthesia Fentanyl( pg/kg)
thesi . 186 +19 169 £19° . .
aAneal esia maintenance maintenance ( mg/kg)
time ( min) Pipecurium bromide 0.52+0.10 0.51=+x0.15
‘ (min) 98 + 14 84 +16° (mg/kg)
CPB time ( min)
(ng/ke) 59815 4.9x1.2°
( min) Epinephrine ( pg/kg) o T
Ventilator suport time 327 +25 306 £30° Vasoactive ( ne/ke) S s ) X
( min) drues . T =1 4.4+x1.1
8 Isoprenaline ( pg/kg)
o P <0.05 o P <0.05
Note: * Cardiac arrest group vs. parallel group P <0.05 Note: ~ Standstill group vs. parallel group P <0.05
3 (xx5)
Tab.3 The Hemodynamic conditions of the minipigs (% %)
. TO T1 T2 T3 T4 TS T6 T7
Variable
Cardiac arrest group
MAP ( mmHg) 99 =14 91 +16 81 +13 58 +10 65 +7 80 +11 86 +14 92 +15
HR ( /min) 114 £16 102 £12 114 £13 — — 81 +9 98 +9 105 £13
CVP ( mmHg) 8.6+1.0 8.21.2 7.3£1.0 — — — 6.9x1.2 8.1+0.8
Parallel group
MAP ( mmHg) 96 15 93 +18 81 +16 56 +9 63 +7 80 +12 89 +13 95 +17
HR ( /min) 111 £ 14 104 =12 111 £15 81 14 63 +7 83 +8 100 10 107 £12
CVP ( mmHg) 8.7x1.0 8.4+0.8 7.4+1.0 — — 7.0+1.1 8.0+0.7
4 (x%s)
Tab.4 The results of blood gas analysis in the minipigs( x %)
Cardiac arrest group Parallel group
variable TO T2 T4 T6 TO T2 T4 T6
PH 7.49 £0. 04 7.44 £0.05 7.39 £0.03 7.38 £0.02 7.48 £0.05 7.43 £0.04 7.40 £0.03 7.39 £0.02
Pa0O
? 38.8+3. 1 35.3£3.0 38.5+£3.0 35.9+3.1 38.4+3.1 35.0+3.2 38.9+2.9 36.1 2.7
( mmHg)
Pa02
( mmHg) 224.5+£39.5  243.8 £49.7 132.6 £31.8 189.9 £51.9  220.9+39.7 249.9 +50.8 137.8 +30. 6 198.0 +52.2
mm
Hb( g/dL) 11.3£0.7 10.7 £0.7 7.1+0.6 8.7+0.5 11.4 £0.8 10.8 0.6 7.0£0.5 8.5+0.4
+
K 4.33 £0.45 3.72 £0.34 4.43 £0.51 3.68 £0.22 4.41 £0.53 3.69 +£0.34 4.57 £0.51 3.72+£0.25
( mmol /L)
Ca 1.68 £0.37 1.30 £0. 34 1.47 £0.40 1.99 £0.53 1.65 +0.38 1.32 £0.32 1.52 £0.45 2.06 +0.45
( mmol /L)
GLU
97 £15 107 £13 115 £13 133 £17 96 15 108 +13 118 +15 127 £16
( mg/dL)
Lac
o 1.4£0.5 1.4£0.5 3.0+1.1 3.4+0.7 1.4£0.5 1.3+0.4 2.9+1.0 3.3+0.7
( mmol /L)
BE -0.5+1.2 -0.4=+1.8 -1.3%2.2 -2.8x1.6 -0.6x1.3 -0.4+1.9 -1.6x2.2 -2.6=x1.7
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