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Effects of Isoflurane and Propofol on Hydrogen Peroxide-Induced
Injury of Trachea in Guinea-Pig

Hae Keum Kil, M.D., Won Oak Kim, M.D., Seung Ho Kim, M.D.
and Yong Taeck Nam, M.D.

Department of Anesthesiology, Yonsei University College of Medicine, Seoul, Korea

Background: Oxygen free radicals are likely to be involved in decreases of the tracheal epithelial
barrier function, increases of permeability, and inhibitions of ciliary activity. The present study was
undertaken to determine the interaction between isoflurane, propofol and oxidative injury with respect
to the contractile force of tracheal smooth muscle in guinea-pig.

Methods: Strips of guinea-pig trachea were suspended in organ chambers, and their isometric tension
was recorded by a MacLab. Tissues were allocated to 7 groups (each: n = 10) of control, 2%, 3%,
and 4% isoflurane, 25 M, 50 ¢M, and 100 xM propofol. All strips were challenged with 107°M
acetylcholine (ACh) to get maximal contractions and followed washout. All strips were exposed to 10°¢
M H;O, contained modified Krebs solution for 30 minutes after the strips were perfused with each
concentration of anesthetics for 20 minutes. After washout of organ chambers and 30 minutes of rest,
all strips were contracted with ACh. Several strips were prepared for microscopic evaluation.

Results: The contractile heights to H;0, showed 36.7 £ 20.2% of control value in the control group,
and there were significant differences between the control and the propofol 100 «M group as shown by
Tukey test. There were no significant differences in contractile heights to the second ACh in any of the
6 groups except the 100 M propofol group. Microscopic morphological changes were not detected by
X 1,000 light microscopic evaluation.

Conclusions: We suggest that the contractile heights of strips to HO; which were lower in four
anesthetic groups than in the control group indicated a counteracting relaxation of smooth muscle caused
by anesthetics. We suggest that there might be some functional effects of H;0, on smooth muscle cells
other than epithelial injury and that 100 u M propofol might have some protective effects against smooth
muscle cell injury from 107* H;0.. (Korean J Anesthesiol 1999; 37: 303 ~310)

Key Words: Airway: trachea. Anesthetics, intravenous: propofol. Anesthetics, volatile: isoflurane.
Animal: guinea-pig. Pharmacology: hydrogen peroxide.
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Fig. 1. Representative experiment in a guinea-pig tracheal
strip showing the sequential contractile response to ace-
tylcholine 107> M, H;O; 10™* M, and second acetyl-
choline 10™* M.
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Fig. 2. This figure includes comparison of H;O:-induced
responses on 7 groups after perfusion with anesthetics (1:
control group, 2: 2% isoflurane, 3: 3% isoflurane, 4: 4%
isaflurane, 5: 25 M propofol, 6: 50 M propofol, 7: 100
£#M propofol). *: P < 0.05 compared with control group.
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Fig. 3. This figure shows a comparative heights of ace-
tylcholine-induced contractions on 7 groups after washout
of organ bath exposed to H,O; (1: control group, 2: 2%
isoflurane, 3: 3% isoflurane, 4: 4% isoflurane, 5: 25 M
propofol, 6: 50 uM propofol, 7: 100 M propofol). There
is a significant difference between control group and 100
£#M propofol group (P < 0.05 by Dunnett test). *: P <
0.05 compared with control group.
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Fig. 4. Transverse section of normal guinea-pig tracheal strip (above) and H,O; exposed strip (below)
stained with H/E (100 X 10). There is no morphological differences on two pictures except slight
increased inflammatory cells and edema in below picture.
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