Tuberculosis and Respiratory Diseases A3 2 337148, Vol. 50, No. 5, May, 2001
o210 [

W Ao A A AL AR 7L 377 fEElE
Aol v|xE= &

gajel ol g AeFeEd ashad

olxiol, AW, DR, AEiM,
ol E, LS, USE, HUS

= Abstract =
Effect of Hypothermia on the Prevention of Ventilator-Induced
Lung Injury in Rats

Chae-Man Lim, M.D., Sang-Bum Hong, M.D., Younsuck Koh, MD.,
Tae Sun Shim, M.D., Sang Do Lee, M.D., Woo Sung Kim, M.D,,
Dong-Soon Kim, M.D., Won Dong Kim, M.D.

Division of Respiratory and Critical Care Medicine, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, Korea

Backgrounds : Because ventilator-induced lung injury is partly dependent on the intensity of vascular flow,
we hypothesized that hypothermia may attenuate the degree of such an injury through a reduced cardiac out-
put.

Methods ; Twenty-seven male Sprague-Dawley rats were randomly assigned to normothermia (37 £1°C)-in-
jurious ventilation (NT-V) group (n=10), hypothermia (27 #1°C)-injurious ventilation ( HT-V) group (n=
10), or nonventilated control group (n=7). The two thermal groups were subjected to injurious mechanical
ventilation for 20 min with peak airway pressure 30 cm H,O at zero positive end-expiratory pressure, which
was translated to tidal volume 54 +6 ml in the NT-V group and 53 +4 ml in the HT-V group (p>>0.05).
Results : Pressure-volume (P-V) curve after the injurious ventilation was almost identical to the baseline P-V
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curve in the HT-V group, whereas it was shifted rightward in the NT-V group. On gross inspection, the lungs
of the HT-V group appeared smaller in size, and showed less hemorrhage especially at the dependent regions,
than the lungs of the NT-V group. [Wet lung weight (g)/body weight (kg)]1 (1.6 £0.1 vs 24+1.2 ; p=0.014)
and [wet lung weight/dry lung weight] (5.0+0.1 vs 6.1+0.8 ; p=0.046) of the HT-V group were both lower
than those of the NT-V group, while not different from those of the control group(1.4+04, 4.8+04,
respectively). Protein concentration of the BAL fluid of the HT-V group was lower than that of the NT-V
group(1,374+ 726 ug/ml vs 3,471 +1,985 ug/ml;p==0.003). Lactic dehydrogenase level of the BAL fluid of the
HT-V group was lower than that of the NT-V group (0.18 +0.10 unit/ml vs 0.43 +0.22 unit/ml; p=0.046).
Conclusions : Hypothermia attenuated pulmonary hemorrhage, permeability pulmonary edema, and alveolar
cellular injuries associated with injurious mechanical ventilation, and preserved normal P-V characteristics of
the lung in rats. ( Tuberculosis and Respiratory Diseases 2001, 50 : 540-548)
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Fig. 1. Gross appearance of the lungs of a non-ven-
tilated control rat (left), a normothermic rat
after 20 min of injurious ventilation (mid-
dle), and a hypothermic rat after 20 min of
injurious ventilation (right). Note that the
lung of the normothermic rat is bigger due
to apparent edema than the lungs of the con-
trol or hypothermic rats. The hemorrhage/
congestion of the dependent lung regions are
less severe in the hypothermic rat than in
the normothermic rat.

olA HEmAdan Foy g Yway, ggw
HEAE &4 282 LDHE ZX39u). 7192
FA|H] ke Pierce ChemicalA}(Rockford,
IL, USA) BCA (bicinchoninic acid) protein assay

kitg o] &3l om 37CelA 3048 7H working rea-
gent®} incubationdled microtiter plate reader 2.
562 nmf|A] colorimetry® 02 &3 3s}¢ch,

LDH= LDH determination kit?! Roche Molecu-
lar BiochemicalsA}(Manheim, Germany) cytotoxicity
detection assayE ©|-g-3190m 7| | B EA| HeY A
49§ 100 ul& reaction mixture 100 ule] 2o} A
294 30% 7t incubation A7) ¥ microtiter
plate reader® 490 nmej|A] absorbance® =
U/L2 BAst.

HETFE didEelsle] 9o Ao hemo-
cytometer 2 =43} t}.

2 3

SN 0] ¥ XNE oo o U HolFN oA
EE AT 9A9) He vdr)zd v =,
7187 Agde] &8 gton 2 29 oERE
wet BAE 28 F= 280l UH(Fig. 1). olo)
HlE) AR & WA H= 28/280] §IAY 24
Hozrt BAHYT 7)1 W2 AE gAY 2 o) 1)
Pt} dvR A AAINE Z4R) e Wajel He=
WE AN G4 Ee AN 2P HYTs)L B
€ WhA, AFL Aol olald 27e] Hrh

Control Normothermia Hypothermia
group group group

*

Control Normothermia Hypothermia
group group group

(a)

(b)

Fig. 2. Wet lung weight (g)/body weight (kg) (WW/BW) ratio and wet lung weight/dry lung
weight (WW/DW) ratio of the control, normothermic and hypothermic groups. *p<0.05
vs. control group, #p<(0.05 vs. normothermia group.
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Fig. 3. Protein concentration in BAL (broncho-
alveolar lavage) fluid of the control, nor-
mothermic and hypothermic groups. *p
<0.05 vs. control group, #p<0.05 vs.
normothermia group.
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Fig. 4. LDH (lactate dehydrogenase) level in
BAL fluid of the control, normothermic
and hypothermic groups. *p<0.05 vs.
control group, #p<0.05 vs. normother-
mia group.
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Fig. 5. Pressure-volume curve of the normothermic (triangle) and hypothermic (circle) groups
before (open) and after 20 min of injurious ventilation (closed). Note that the static
pressures of the respiratory system of the hypothermic group are lower at all the vol-
umes than those of the normothermia group.
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