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=Abstract=
Steroid Effect on the Brain Protection During Open Heart Surgery
Using Hypothermic Circulatory Arrest in the Rabbit
Cardiopulmonary bypass Model

Won Gon Kim, M.D. *, Cheong Lim, M.D. *, Hyun Jong Moon, M.D. *, Eui Kyung Chun,M.D. *
Je Geun Chi, M.D. *, Tae Hee Won, M.D. ** Young Tak Lee, M.D. ***
Hyun Keun Chee, M.D. ****, Jun Woo, Kim,M.D. *****

Introduction: The use of rabbits as a cardiopulmonary bypass(CPB) animal model is
extremely difficult mainly due to technical problems. On the other hand, deep hypothermic
circulatory arrest(CA) is used to facilitate surgical repair in a variety of cardiac diseases.
Although steroids are generally known to be effective in the treatment of cerebral edema,
the protective effects of steroids on the brain during CA are not conclusively established.
Objectives of this study are twofold: the establishment of CPB technique in rabbits and the
evaluation of preventive effect of steroid on the development of brain edema during CA.

Material & Methods: Fifteen New Zealand white rabbits(average body weight 3.5kg) were
divided into three experimental groups; control CA group(n=5), CA with Trendelenberg
position group(n=5), and CA with Trendelenberg position + steroid(methylprednisolone 30
mg/kg) administration group(n=5). After anesthetic induction and tracheostomy, a median
sternotomy was performed. An aortic cannula(3.3mm) and a venous ncannula(l4 Fr) were
inserted, respectively in the ascending aorta and the right atrium. The CPB circuit consisted
of a roller pump and a bubble oxygenator. Priming volume of the circuit was approximately
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450ml with 120~ 150ml of blood. CPB was initiated at a flow rate of 80~85ml/kg/min.
Ten min after the start of CPB, CA was established with duration of 40min at 20C of
rectal temperature. After CA, CPB was restarted with 20min period of rewarming. Ten min
after weaning, the animal was sacrificed. One-to-2g portions of the following tissues were
rapidly dissected and water contents were examined and compared among groups: brain,
cervical spinal cord, kidney, duodenum, lung, heart, liver, spleen, pancreas, stomach.
Statistical significances were analyzed by Kruskal-Wallis nonparametric test.

Results: CPB with CA was successfully performed in all cases. Flow rate of 60-100 ml/kg/min
was able to be maintained throughout CPB. During CPB, no significant metabolic acidosis was
detected and aortic pressure ranged between 35-55 mmHg. After weaning from CPB, all hearts
resumed normal beating spontaneously. There were no statistically significant differences in the
water contents of tissues including brain among the three experimental groups.

Conclusion: These results indicate (1) CPB can be reliably administered in rabbits if proper
technique is used, (2) the effect of steroid on the protection of brain edema related to
Trendelenburg position during CA is not established within the scope of this experiment.

(Korean J Thorac Cardiovasc Surg 1997;30:471-8)
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Fig. 1. Aortic and Venous cannulae used for cardio-
pulmonary bypass in the rabbit

Fig. 2. Operative view for aortic and venous cannulation,
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Table 1. Tissue Water Contents(%) of organs According the Experimental Groups (Each Group n=5)
Group 1 Group I Group 11 P value

Brain 81.51+4.07 80.7+3.30 79.914.36 0.95

Spinal cord 69.7+4.58 67.7£2.14 65.4+6.57 0.45

Kidney 8341454 84.914.82 79.71+6.86 0.21

Duodenum 840t 8_.06 86.8+1.50 84.7+8.53 0.68

Heart 78.8%+5.73 76.4%t5.38 77.61+6.63 0.67

Liver 70.1%11.5 79.0%+7.09 74.1£222 0.47

Stomach 84,.31+8.48 84.6%6.34 86.8+5.16 0.61

Lung 88.5£6.24 85.6+2.68 82.4+4.70 0.28

Spleen 78.1£8.01 80.11:4.13 80.3%0.50 0.98

Fig. 3. A light microscopic finding of the relatively normal
brain(cerebellum)~-hematoxylin & Eosin stain(X40) W; white
matter
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Fig. 4. A light microscopic finding of the edematous brain

(cerebellum)-Hematoxylin & Eosin stain(x40) W ; white
matter
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