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A study on recovery of deep hypothermia in rabbits
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Abstract : The studies were carried out to investigate the effect of recovery in rewarming
using the esophageal thermal tube in the deep hypothermia(25+17T ; rectal temp) in rabbits.
Fifteen rabbits were divided into control group(n = 6), peritoneal dialysis group(n = 5) irrigated
with dialysate at 42+17C, and esophageal rewarming group(n =4) perfused with circulating
water at 38+17TC. Rewarming of the rabbits was performed for 5 hours. MAP, HR, RR,
esophageal temp, rectal temp, pH, pCO,, pO,, Na’, and K* were observed.

The results obtained in these experiments were summarized as follows : Esophageal rewarming
group(38+1T) had more effect on esophageal temperature than other groups. Peritoneal dialysis
group(42+17T) had more effect on rectal temperature and pO, than other groups. The both
groups also had more effects on MAP, HR, RR, and pCO, than control group. Three groups had
no significant effect on pH, Na’, and K".

In conclusion, we found that the simple, safe, and non-invasive esophageal rewarming method
had an effect on the treatment of profound hypothermia as well as the peritoneal dialysis method
in spite of the temperature difference between the dialysate and the circulating water, and the
circulating water at 38+17TC for esophageal rewarming also had an effect on the recovery of
deep hypothermia.

Key words : esophageal rewarming, hypothermia, rabbit, hematology, electrolyte.
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Table 1. Composition of peritoneal dialysis solution

Compositions Dialysate*
Sodium chloride(K.P.) 5.757g

Calcium chloride(K.P.) 0.257g
Magnesium chloride(U.S.P.) 0.076g

Sodium lactate solution(U.S.P.) ﬁ fgfcg:(sz ;l(;lgn; )
D-glucose monohydrate(U.S.P.) 15.0g

*CAPD Solution 1.5% 2 SystcmTM manufactured by Myungmoon Pharm.
Co., Korea.
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Fig 1. Esophageal rewarming tube constructed double-lumen.
Tube Design: Length, 150cm; Outer tube, OD 8XID 6mm;
Inner tube, OD 5% ID 3mm. The tubes were made of silicon.

Fig 2. Scheme of the esophageal rewarming and peritoneal dialysis
method and the monitoring system used in this study.
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Fig 3. MAP(mean arterial pressure) values for control, per-
itoneal dialysis, and esophageal rewarming groups during
rewarming for 5 hours and postrewarming for 7 days. CON-
TROL: control group(n =6), PERTTON: peritoneal dialysis
group(n = 5), and ESOPH(L): esophageal rewarming group(n =
4) using the circulating water temperature(38+ 1), Values
are mean+SD.
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Fig 4. HR(heart rate) values for control, peritoneal dialysis, and
esophageal rewarming groups during rewarming for 5 hours
and postrewarming for 7 days. CONTROL : control group(n =
6), PERITON : peritoncal dialysis group(n = 5), and ESOPH(L)
: esophageal rewarming group(n = 4) using the circulating wat-
er temperature(38+1T). a, b, c: significant difference among
3 groups at each time : p { 0.05. Values are mean+SD.
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Fig 5. RR(respiration rate) valeus for control, peritoneal dialysis,
and esophageal rewarming groups during rewarming for §
hours and postrewarming for 7 days. CONTROL : control group
(n=6), PERITON : peritoneal dialysis group(n=5), and ESOPH
(L): esophageal rewarming group(n =4) using the circulating
watet temperature(38-+1C). a, b : significant difference among 3
groups at each time : p { 0.05. Values are mean+SD.
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Fig 6. ESO T(esophageal temperature) values for control, per-
itoneal dialysis, and esophageal rewarming groups during
rewarming for 5 hours and postrewarming for 7 days. CON-
TROL: control group(n=6), PERITON: peritoneal dialysi
group(n = 5), and ESOPH(L) : esophageal rewarming group(n =
4) using the circulation water temperature(38+1T). a, b, c:
significant difference among 3 groups at each time : p < 0.05.
Values are mean+SD.
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Fig 7. RECT T(tectal temperature) values for control, peritoneal
dialysis, and esophageal rewarming groups during rewarming
for 5 hours and postrewarming for 7 days. CONTROL : con-
trol group(n =6), PERITON : peritoneal dialysis group(n=>5),
and ESOPH(L): esophageal rewarming. group(n = 4) using the
circulation water temperature(38+1T). a, b, c: significant
difference among 3 groups at each time : p ¢ 0.05. Values are
mean+SD.
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Fig 8. pH values for control, peritoneal dialysis, and esophageal
rewarming groups during rewarming for 5 hours and pos-
trewarming for 7 days. CONTROL: control group(n = 6(0~
5hr), n =3(3,7d), PERITON : peritoneal dialysis group(n = 5(0~
5hr), n=2(3d), n=3(7d)), and ESOPH(L): esophageal rewarm-
ing group(n = 4(0~5hr), n=2(3,7d) using the circulation water
temperature(38+ 1C). Values are mean 1 SD.
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Fig 9. pCO, values for control, peritoneal dialysis, and eso-
phageal rewarming groups during rewarming for 5 hours and
postrewarming for 7 days. CONTROL : contro] group(n = 6(0~
5hr), n = 3(3,7d), PERITON : peritoneal dialysis group(n = 5(0~
5hr), n=2(3d), n=3(7d)), and ESOPH(L): esophageal rewarm-
ing group(n = 4(0~5hr), n =2(3,7d) using the circulating water
temperature(38+17T). a, b: significant difference among 3
groups at each time : p ( 0.05. Values are mean -+ SD.
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Fig 10. pO, values for control, peritoneal dialysis, and eso-
phageal rewarming groups during rewarming for 5 hours and
postrewarming for 7 days. CONTROL : control group(n = 6(0~
Shr), n=3(3,7d), PERITON : peritoneal dialysis group(n = 5(0~
5Shr), n=2(3d), n=3(7d)), and ESOPH(L): esophageal rewarm-
ing group(n = 4(0~5hr), n=2(3,7d) using the circulating water
temperature(38+1C). a, b: significant difference among 3
groups at each time : p  0.05. Values are mean+ SD.
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Fig 11. Na'(sodium) values for control, pesitoneal dialysis, and
esophageal rewarming groups during rewarming for 5 hours
and postrewarming for 7 days. CONTROL : control group(n =
6(0~5hr), n = 3(3,7d), PERITON : peritoneal dialysis group(n =
5(0~5hr), n=2(3d), n=3(7d)), and ESOPH(L): esophageal
tewarming  group(n = 4(0~5hr), n=2(3,7d) using the cir-
culating water temperature(38£1T). Values are mean+SD.
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Fig 12. K'(potassium) values for control, peritoneal dialysis,
and esophageal rewarming groups during rewarming for 5
hours and postrewarming for 7 days. CONTROL: control
group(n = 6(0~5hr), n = 3(3,7d), PERITON : peritoneal dialysis
group(n = 5(0~Shr), n = 2(3d), n =3(7d)), and ESOPH(L): eso-
phageal rewarming group(n = 4(0~5hr), n=2(3,7d) using the
circulating water temperature(38+1T). a, b: significant diff-
erence among 3 groups at each time: p { 0.05. Values are
mean =+ SD.
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