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Rectal Temperature Maintenance Using a Heat Exchanger of Cardioplegic System in
Cardiopulmonary Bypass Model for Rats

Se Hoon Choi, M.D.*, Hwa Ryong Kim**, In Hyuck Paik*, Hyun Jong Moon, M.D.**, Won Gon Kim, M.D.*

Background: Small animal cardiopuimonary bypass (CPB) model would be a valuable tool for investigating path-
ophysiological and therapeutic strategies on bypass. The main advantages of a small animal model include the re-
duced cost and time, and the fact that it does not require a full scale operating environment. However the rat
CPB models have a number of technical ‘limitations. Effective maintenance and control of core temperature by a
heat exchanger is among them. The purpose of this study is to comfirm the effect of rectal temperature mainten-
ance using a heat exchanger of cardioplegia system in cardiopulmonary bypass model for rats. iMaterial and
Method: The miniature circuit consisted of a reservoir, heat exchanger, membrane oxygenator, roller pump, and
static priming volume was 40 cc. Ten male Sprague-Dawley rats (mean weight 530 giam) were divided into two
groups, and heat exchanger (HE) group was subjected to CPB with HE from a cardicplegia system, and control
group was subjected to CPB with warm water circulating around the reservoir. Partiall CPB was conducted at a
flow rate of 40 mg/kg/min for 20 min after venous cannulation (via the internal juglar vein) and arterial cannulation
(via the femoral artery). Rectal temperature were measured after anesthetic induction, ater cannulation, 5, 10, 15,
20 min after CPB. Arterial blood gas with hematocrit was also analysed, 5 and 15 min after CPB. Result: Rectal
temperature change differed between the two groups (p<0.01). The temperatures of HE group were well main-
tained during CPB, whereas control group was under progressive hypothermia. Rectal temperature 20 min after
CPB was 36.16+0.32°C in the HE group and 34.22+0.36°C in the control group. Conclusion: We comfirmed the
effect of rectal temperature maintenance using a heat exchanger of cardioplegia system in cardiopulmonary bypass
model for rats. This model would be a valuable tool for further use in hypothermic CPB experiment in rats.

(Korean J Thorac Cardioviisc Surg 2006;39:505-510)
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Fig. 1. Components of cardiopulmonary bypass circuit.
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ZME 2
Rat Cardiopulmonary Bypass Model

38 1
37.5
37
36.5

w
(o]
1

35.5 1

354 n

34.5

Temperature ("C)

w
s
1

33.5 1
33 1

325 T T T T T 1
Induction Pre- 5nin 10min 15 min 20 min
CPB C>B CPB CPB CPB

Fig. 2. Rectal temperature chance during cardiopulmonary bypass.
Solid line=temperature change n a group without a heat ex-
changer, Dotted line=temperature change in a group with a heat
exchanger.
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