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Influences of sevoflurane inhalation in advance on pulmonary function and

oxidative stress responses during one-lung ventilation
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[ Abstract]Objective ; To observe the effects of sevoflurane inhalation in advance on pulmonary function and oxidative stress responses
during one-lung ventilation( OLV ). Methods : Sixty patients preparing to undergo radical esophageal cancer resection were randomly
divided into 3 groups equally (n=20) ;sevoflurane inhalation in advance group(group SP) ;propofol group (group P);sevoflurane group
(group S). Anesthesia was induced with midazolan 0.04 mg/kg, fentanyl 3-4 wg/kg and propofol was administered by target con—
trolled infusion with target blood concertration of 3 pg/ml. Tracheal intubation was facilitated with rocuronium of 0.6-0.8 mg/kg.
Anesthesia was maintained with propofol at a target blood concertration of 3 pwg/ml in group P or inhalation of sevoflurane(1.0%-
3.0%) in group S. Anesthesia was maintained with the inhalation of sevoflurane (1.0%-2.0% ) before OLV and with propofol after
OLV in group SP. Remifentanil was infused by target controlled and atracurium was given intravenously and intermittently during op—
eration in each groups. Bispectral index was maintained at 40-60. Blood samples were taken from radial artery and right atrial blood
at 6 time points:after the induction of anesthesia (baseline,T,),before OLV (T,),at 30 min(T;),60 min(T,) after OLV,before the
end of OLV(Ts) and after operation(T,) to measure blood gases and to calculate Qs/Qt. Serum malondialdehyde (MDA) concen—
trations and superoxide dismutase(SOD) activity were measured at T,,T;-Ts. Results:Qs/Qt and MDA concentrations were significantly
higher while PaO, SOD activity were significantly lower during operation(from T; to Ts) compared with those at T, in three groups(P<
0.01). Qs/Qt at T, and MDA at Ts were significantly lower while SOD was significantly higher in SP group than in group P and group
S(P<0.05). Qs/Qt was significantly lower at T; while was significantly higher at Ts in group S than in group P. There was no differ—

ence in Pa0, among the three groups. Conclusions ; Sevoflurane inhalation in advance before OLV could reduce intrapulmonary shunt

e and oxidative stress during OLV in patients undergoing esoph—
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PAJTE S (one lung ventilation, OLV ) | B8 S,
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FEot 22 B EBURIHEIR | 7T 52 Wi it e, W 248 L %) 50 o
FNTIIRE , L K 20 LR P R 248 i ) fig A 25 kA el 2B
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Yy AL B (superoxide dismutase,SOD){i%#4 PN 1%
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AT RSSO, R D e AR R it fE i =
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L1 s AR A

ZBEBEAC B2 01 2 AR Z R ) 5, VRIS bR e ph 2
(American Standards Association, ASA) [ Il 2 #%15] TLAE 4 FR
TATIT R ARG TARBE A 60 ], A1 45~65 % 1A 5T
it 48~73 kg, FEHLA M- IRBETETR AL (SP 4 ,n=20) .1
TABR KL (P 41, n=20) Kb e AW AZH (S 41 ,n=20),
A ARG = HLO B A b B SME AR
ARG B F HEERTESD
12 BTy ik
121 ARATLEEE  FARHET 30 min JLATESTBFTHES 0.5 mg,
o NHE AT AR ZE S5 7 DR VA % , AL H P
(blood pressure, BP) /0> (heart rate, HR )l SpO,,
122 AT WEWAR S min GRS S, 3 ik
FEGYIARIE TSR 0.04 me/kg, 25 RJE (3~4 ng/
k), B4 i R AT 19 MK B VR B 3 wg/ml, 2595 A KT Sl A
WP Uk 44 16 I o B, B ik s A 2 2R TR (0.6~0.8 mg/kg)
VAR FE 03 JE A7 AU SCAUEHRAE, TRIN FHET SR o B DU 48
LB IEIE SRR LA THUGE <, B W< 8~10 mlkg,
PR AR 12 IR /min, T 1L 122, AR FPARE ISR — 46k ik
I3 (PetCO,) P HE 0 U AIF AT AR | 4EFF PetCO, TE 35~45
mmHg., i SR TR N IK R & A A7 A Rk o A T A
Ny
123 FREEZERE  SP2H . 5558 W, 7 OLV HiAT M 1%~2%
LIRBEBEMA | HeTR] L e v 3 445 fe/ NI L R (mini—
mum alveolar concentration, MAC){ELE 1 LAY, OLV J5{5&H-&
S, LR BT E TR B R KRR AR NS P A Rl
IO T IKEREE, S 4. 7555 2L R R AZERFRREE

3 HYIEHIHREIZE RS 2 we/ke, IEAREHER YRS 3~8
ng/ml, I AL T 85 TARETY 20% , A A4S E P 24
Yy, 1R1FE 30 min #5 bR BT 220 (0.05 me/ke) 2R LAL
e i Fi U (B 4457 40~60 TEFEIN , AR HR Al
BP J 5 254 (0 i 2 e B R e A e R, AR AL 2
FIHHBIRRGE
1.3 SL 35 A7 BAe i o &
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W PRREA R BT RIS AR E L TR R A TE IR
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SERCRT (Ts) ARG (Tg) $ 6 ANBa] &, SRAEBE 3h ik it A1 A+
O B3 MFEAT IS0 (SR B ISTAT 8 5 2l B 1 20 AL,
Abbott AW, FE[), T T, T T, Ts T B ECA G B IAE 4 ml,
BC G UL 70 CORAF, 2R T B R4 AP Bl D0 22 1 5
SOD M, R A TBA ¥: I MDA #eJ& (U7 £ 24 B B 5t
AAVEY TRERGEAT) . RIS 3 12548 bR LR G
R RS
132 W3R (Qs/Qufl) AR LT A XI5 Qs/Qt=
(Cc0,-Ca0,)/(Ce0,-Cv0,)x100% , HiH Ca0,=1.34xHbxSa0,+
Pa0,x0.003 , Cv0,=1.34xHbxSv0,+ Pa0,x0.003 , M A 4l 4 i}
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TS B 20 0L 1 A7 2, CaO, R BRI AR 75 2, CvO, MR A
Jok L 4R 75 b, PyO, IR A BRI 43R, SvO, AR A bk L
SAURFNEE , Sa0, Ry sh Bk il SR AN Hb AT M
1.4 %itEoH

K FH SAS 8.2 Gt A iR A T Gt A B, SRR
DAIEL + bRiEZE (o 2 5) FoR AR 3 4 A BRI — 0N Bl 6 4
RS R T 2007 % 3 AR sh LR bR % L iy
KB M7 22500, THECRORG HE BT R F ) G A 55
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2.1 3 A—fEHE AR

ERIGIFE S W 1,
2.2 3 4B H M ARG AR B i SOD &M% MDA K JE 4
TA(& 2)

5T, e, T~Ts(OLV $18]) , 3 41 Qs/Qu A W B4 75 (P<
0.01), Pa0, B i FAIL (P<0.01) , Ts~Ts B 1135 SOD T LA
(P<0.05) MDA V¥ 155 (P<0.05) ; A 1A L85 . 5 P 4HAH L,
SP ZU7E Ty Ty B Qs/Qt FEAK (P<0.05) , Ts B IMLTE SOD 7 PE T+
15, MDA MR BRI (P<0.05) ;15 S ZHAH L, SP AL7E T~Ts i 55
Qs/Qt FAE (P<0.05) , Ts~T, I L3 SOD 3 715 MDA e
A (P<0.05) ;S 205 P 4HAH L, S 4HAE Ty B Qs/Qu FFAR Ty A
Qs/Qt F+ 15 (P<0.05) , Ts~T, B} 1L 7% SOD i £ B A , MDA
WA T (H 25 RG24 L (P>0.05) ; Pa0, 1£ 3 2145
PR R A5 22 R TR G v L(P>0.05)
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F1 RA—EEIRILE(n=20,x +5)
Tab.1 Comparison of general data( n=20,x + )
13 AR L] TR 531 FEV1 Pa0, PpeakOLV OLV
(%) (em) (kg) (B i) (%) (mmHg ) (em H0) (min)
SPH 56+9 167 + 10 64+9 79+9 81+12 24+8 125 +51
P4 52+ 10 169+ 11 68 +5 816 79+9 26+9 129 =59
S 54+11 168 + 13 67+8 83+8 82+ 10 25+ 10 131 +63
F{E/P{HE 0.467/0.632 0.071/0.932 0.448/0.643 0.480/0.787 0.43/0.652 0.600/0.556 0.216/0.807 0.081/0.923
T4 : Ppeak OLV , L@ SR NS FEVL : 38— R P it
F2 3ABRBMINEEIEIREIMFE SOD &K MDA iREHILLE( n=20,x +5)
Tab.2 Comparison of pulmonary function index,serum SOD activity and MDA concentrations ( n=20,x + )
1&hs 4 T, T, T, T, Ts Ts F i (P{H)
SP4]  496.82 +45.67 468.46 +53.28 212.67 £ 67.53" 183.51 £97.32*  172.53 £75.78*  496.13 +37.92
PaO, P#l 532.12+53.18 474.56+67.76 189.71 £ 76.53" 166.76 + 64.78"  198.12 + 65.33*  419.12+48.67 128.07 (<0.000 1)
S4  542.32+56.62 49521 +92.64 229.12 + 87.02° 176.14 +78.24*  167.01 £56.86" 511.23 +56.07
20.69(<0.000 1) 0.63(0.546 3)
SP4 5276 +6.98 4721 £5.56 42.39 + 6.25* 40.12 +5.89* 42.65 +4.06" 50.65 +7.78
PaCO, P# 50.12 £9.12 4554 +5.76 40.32 +4.25* 39.89 + 8.23* 39.68 + 6.87* 48.56 +4.69 11.27(<0.000 1)
S# 53.07 +7.54 48.51 +7.84 42.56 +5.42" 40.67 +3.94* 38.90 £4.91* 53.13 £7.60
3.38(<0.000 1) 0.51(0.6128)
SP ] 12.06 + 8.68 1591 £ 8.24 24.35 +4.26™ 26.68 + 4.06™ 28.91 + 4.55* 11.08 £4.12
Qs/Qt P4 11.21 £4.83 14.82 £ 8.76 34.46 £ 5.73" 35.24 £6.29° 29.79 £4.41° 16.97 +4.941  39.32(<0.0001 )
S#H 10.79 £5.32 12.34 +7.78 25.28 +4.38* 36.26 £5.15* 39.88 +5.76" 1.47 £4.58
7.88 (<0.000 1) 14.65(0.000 3 )
SP4  68.56+5.54 - 59.43 £5.76 51.12 £4.79* 43.35 £ 6.02" 49.72 +5.77*
SOD P4 67.32 +6.67 - 55.23 £5.35° 46.33 + 6.62" 34.61 +5.66 44.53 +6.46*  105.31(<0.000 1)
S 66.78 +5.92 - 50.14 £ 4.72° 41.68 +5.73" 32.42 +4.86" 40.38 £4.79°
17.45(<0.000 1) 9.68(0.0020)
SP4H 5.34£0.56 - 8.21 +2.05 14.24 +2.73* 18.98 + 3.66% 17.42 +2.94~
MDA PH 5.11+£0.87 - 11.62 £2.13* 16.65 +3.22* 24.54 +3.43" 20.32 +3.56,  152.88(<0.000 1)
S#H 4.99 +£0.93 - 13.97 +£3.01* 19.21 £2.76* 25.62 +3.45" 22.87 £3.61"

24.97(<0.000 1)

31.89(<0.000 1)

5 T\T, M, a,P<0.01;SP A5 P ZHAHEL b, P<0.05;SP 4H5 S AHAfH , ¢, P<0.05;S 205 P 4HAAH: , d, P<0.05;—, TCEHE
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M A WIF 5 BT R FH B9 90 41 W A b RS e B8 42 il 7
1 MAC DAY, BFR S5 R i, L e T SE A2 Qs/
Qt £ OLV 30,60 min BJESPIIA M k2 1 5 BRI,
RSk L, 78 OLV Fifr-Eibe st
W AT OLV il P 0 3 2%, e X HPV [ 41
il . Abe SECWIEFE A, FEM Moz B8 <, A —
PRy Rl BRAR Y PR W A 2 R A0 S T
13 e ok 4 ORIt P 0 . 35 R AR, SRR AR 9 45

o BT HPV KN BB PIHLE 284 i A 58 4 I
H AT — AR HPV AR A0 i 45 A% 4
DL RAVR AR5 | A AR Y8 PR e e vy ) 4 FH A ) 4%
SN ) SR DR A OLV Hij - SUbe 71 5T AR
Z 543 HPV W MR R T AN g iR 28 ik
W2 AR ZR A AL I Bk 2R /M
T AR AT RS X 2 R TR SRR, ]
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{HECA filE— B IFIEIESE

ARG WS K LA R 25 FT 30 HPV 53K
Jili N i, PaO, TR, BRI EAEE , X AE sl
BRI 245 BIUESE (A S B I PRI 25 1 H
HIMJOE S B2, AFRE R BN, - ERbe 2 A A
1E OLV 30 min B, Qs/Qt 5 & FU%¢E 7 5t W A ZH AH
oL, BP9 T e IOk A S =5 R AT, 38 BB e 4 R T
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AL AR OLV 30 min FOATIN /MR 45 1 S HRE
OLV Fii47 -t Fildt 715 W A AT A fili P9 43 3 R AR
OLV S5 9T, £kt M AL Qs/Qt B e T
W A ZH K P T B e bk 4 S 3 hn , R ARG 25 - b
W AR I] S K 500 A 88 , il N 23 s n L, 5 B
HITFA) SCRRAHAT .

ARG RS 3 AL Qs/Qt FA1E S H PaO,
FHTC B EVE2ER X ATREEFE OLV 1, i T-L 3
St AR AL O 0 308 <000 s ofi 37t i, %
TH T HB il P 4300 3 ik it S0 e A2 ) o i
HHOMEAE PaO, ¥4, A R FHGEE A, X 5Beck
L) K Schwarzkopf SE B AIFTE S5 AR

OLV I}, iy FAEm A Ml v | G ss, 8
A5 05 P Jo A A R TG S, 5 A o o o
PN R 20 AR 497 , S S5 A A A PR R A, il A 9K S
AR R A BT K A I R i T A
£5304,S0D J& [F H FE A T E I BREE . — , HOE T
ML B4 B JEAYHE 1, MDA JE g it Ak
=W, M EMDA W] B8 S 3 KF HA
e IR L SN M 475 () B B bR . SOD JiME T [
MDA #5385, il R o A A bt A Ak i 45 F
FERIER . ANBFITEE S s - R P e AL AT
FIML3E SOD 1M LLP 41 & S 4, IfLiE MDA ¥R
b P 2H K S 4%, 2210 OLV R L ik ise A,
AR OLV 5 B S8 AL R R b, I it A5, 7
SSRGS RGBS FERZ i TR A 7
FUETRAL BRZH il ZH 20 MDA &0 I SRR . 7R K
FRUIR ABE7R rp U 4 58] 3 5 WA L R 4L il 4 2
MDA T, SOD Ftisr , eIk NG B S Ak son , H
PLBR 2 — 2 3 5 53 4 1 Pl 6 by o] < o R g 2™
TV % A A IS RS AR 2 2 005 , A i R &5 SR 5 30
YL 2L FARAST

ZE L FTid 78 OLV i FH-L Ut S A AT AR
B OLV AN %, 0 eI B s,
AR OLV (48N B
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