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Effects of different inspired oxygen on oxygenation and oxidative
stress after one-lung ventilation in lung cancer
radical surgery patients

Zi-yu Zhou*, Li-ping Li% Yao Liu!, Ying-qi Weng"
(1. Department of Anesthesiology, Xiangya Hospital, Central South University, Changsha,
Hunan 410008, China; 2. Hunan Provincial Maternal and Child Health Care Hospital,
Changsha, Hunan 410007, China)

Abstract: Objective To investigate the effects of different inspired oxygen fraction (FiO,) on oxygenation
and oxidative stress after one-lung ventilation (OLV) in lung cancer radical surgery patients. Methods Sixty
patients of lung cancer scheduled for pulmonary lobectomy were randomly divided into two groups with 30
cases in each group. Different FiO, were given after starting OLV: FiO, in the group A was 100%, FiO, in
the group B was 50%. The radial artery and right atrial blood of all the patients were taken to measure oxy-—
genation index (PaO./FiO,), respiratory index (RI) and intrapulmonary shunt fraction (Qs/Qt) before starting OLV
in the lateral position (Ty), 30 min after one-lung ventilation (T,), before the end of one-lung ventilation (T)),
after closure of thoracic cavity (T;) and 2 hours after operation (T,). The radial artery blood was also used to
measure plasma superoxide dismutase (SOD) and malondialdehyde (MDA). Results From T, to T, RI of the
group B was lower than that of the group A (P<0.05), Qs/Qt of the group B was also lower than that of the
group A (P<0.05). At T, MDA in the group B was lower than that in the group A, while SOD was higher
than that in the group A (P<0.05). Conclusions After starting one-lung ventilation, 50% FiO, can reduce
Qs/Qt and oxidative stress, and improve oxygenation function.
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4 BY RIS 7 PN AR I (B W A 2480 RT 5 S 2k
2206, R BOR G FFR I e S SR 2, iRt AR
i 38 45, (one-lung ventilation, OLV ) ][] i W A 4,
¢ % (fraction of inspired oxygen,FiO,) i JCiE £, I
PR AL 45 v A 4h 4 (100%Fi0,), {H K B[] 1 A
100% 48, AT 5 | 3 Bt 388 A AH DA i 453 -1, [ 470 Sk
£ AR P A I 1 2 A RV B2 Ol 40% ~ 100%1,
S AN PR AR h 2% B, B0 e 4 1] 1 A 40961
SR BE AN By e HEARARUNLAE , 5 SR B I A A A=
Tl B CAn s i A B AR e B 5 e A . ABFSE B AE
T WLEE 50% 1 10006M A Sk X LA A4 1L
IS S , Ayl AR B A B i AR A -4k
EEp L PNE 287 (3
1 #BREFE

— i T4
ABIFGE 28 R R 2R s B A0 P 25 L S HE o,
I 5 BB B E & A R S - ST
b R it U0 B3 A % it 98 BB 60 51, b, TS 47
B, Lok 13 )5 4R % 39 ~ 73 % s IR E AR R 19.1 ~
28 kg/m?, & [E K Bt 2 (American Society of
Anesthesiologists, ASA ) I . T 2% , HEBx H , 55 BH Z€ %
I I ] 44 3 A e A, M S i P R R 0
s DR S CH A ™ A DI RERE RS . R BENL
i A B PR, B:2H 30 Hil,

1.2 MEEAE

JRRIFERT 30 min A7 E HL 240 1 mg BTG4, 0.5 mg
WL 58 o NS FERCSM A bk S R 30 F BT T
B 0 (heart rate, HR) . Ifil 181 F11 (blood  oxy
gen saturation,SpO,) , 12N Ik o i & A48 I I A €1 3h
Jok I o BRIk D 2 T 4 480 (FiO, iy 50% ),
MR B DK T 5k B 3k S 0.1 molkg . &F 25 K JE 0.5 ~
1.0 g/kg . 4 PE IR %% 0.10 ~ 0.12 mg/kg . 4K +E W fig
0.15 ~ 0.30 mg/kg, i5 T )5 B ARG 348 S48 TELF
S AE G T AL I3 AT AT IS PN R 2 A,
EHTEE T A0 EAE (B M), HTFER
L3R (right atrial pressure, RAP) A HUAT /0> B3 1ML
A BIMOE IS 7 2 2 =S8 B AT BB A A R R X
JiE SR LR . AR, A B R4 FiO, 4t
5 50% , 7 < & (volume of tidal,VT)8 ~ 10 ml/kg,

11

intrapulmonary shunt; inspired oxygen concentration; oxygenation;

I W% 55 2% ( respiratory rate, RR )10 ~ 12 ¥X/min,FES,
K IEJE (positive end expiratory pressure,PEEP)>4 0,
AT St S R T I 2 A 2H RO, S 100%
B 24 FiO, & 50%,VT & 8 mi/kg,RR & 14 ¥X /min,
HAWSEOAAE , AR i <A S48 [ i 4 1ICU, 4k
A2 2 h SR FRRRERE (A4
FiO, 100%,B 41 FiO, 50%). HEBRFRME: DA H i B
Sp0,<90% =k Ifil. 48, 43 = (partial pressure of oxygen,
Pa0,)<75 mmHg; @A i B FO R H, AR i
PRI A8 1 PR 259 s @A i E LA 44 <1 e
& <30 cmH,0.,
1.3 MEIEFR

A3 5T M B 38 SR (To) P fiiE < 30 min
(o) Bl 38 45 AR (T,)  SC M5 (Ta) VAR 2 h
(To)5 B EFME SN K A0 5 45 1 ml 47105
Br, e skl ik i o3 I, T A5 15 B (PaO,/Fio, ) |
P 5%k (respiratory index, RDFIHA S Z(QS/QT),
RI1=P(A-a)0,/Pa0,,QS/QT=(CcO,-Ca0,)/(CcO,~Cv0,).
TEARMEFE Y, SR FIAT U D e Ik ol 405 2248 i 2l ok
RGN =D, 5350 07E To.T1. T, T T, 54
it () il 5 5 mil 2l ki 1000 A A A A 5 A g
(superoxide dismutase,SOD )14 , P &% (Malondi-
aldehyde, MDA ¥ .
14 HUHEFHE

R HI SPSS 17.0 Geit R AT EiE /3 A, e
BEAYIEL + brifE 22 (x = s) Ko, 418 e FH & A
ST 25T A 2555 WP LU S, FEAS ¢
5 THECRR IR IR x 2K, P<0.05 25 5
AgiteEE .

2 HR

— i fE R

P 2H BB AR IS (1 =1.546, P =0.132) /K B 15 %k
(t=0.735,P=0.466), % t iy, 22 7 LG5
WL PER] ASA 32 L, & x 2 Kee, 2 TS
SR SL(P>0.05) (L5 1.2), RETIHIIRER A 4%
TR AR 26 1 #0H J1 < & (forced vital capacity in
the first second, FEV1). %5 1 #bH P 5 M
it i e 22 L (FEVL/FVC) (S5 KPP A U £ (mai-
mal mid-expiratory flow, MMEF). K [ i< &

2.1

- 80 -

www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

%13

JH 5, 4 AN TR A SR S B R AR R 3 BT R S B S P 5

(maximal voluntary ventilation, MVV ) ,— % {bBk 7K 8L
i (carbon monoxide diffusion in the lung,DLco) Lt
B4tk s, 22 5 gt L (P>0.05) (L3 3),
T 2 8 5 SRR PRI ) T AR I R] | B il 38 A< B ) AR
SR R R R, B R, E RS E L
(W2 4) I YVIBRIG PRI LG, 28 x 2 R, 25 5%
TG it2A L (P>0.05)(L#E5),

W41 4% B E) HR, SFE ¥ 3h ik (mean artery
pressure, MAP) .RAP [t#% , 28 854 I 5t 7 22534 , 22
SIGHE L AEE HR \MAP \RAP LL#2, 22
G X (F=2.600.,0.089 F1 1.592,P=0.108
0.766 #i1 0.208); i 2 HR .MAP RAP %, 22 %G
St L (F=1.910.,2.030 F1 2.046, P=0.109.0.090
H10.102); PiZH i) HR \MAP .RAP [ifi it ] 254k [ 45
LR TG4 E X(F=0.108.1.198 #i1 0.058, P=0.980.
0.312 #110.994), VLI 1 F1 6,

A.B PR A 3 ] H AR & A SpO,<90% .
% 6 1] R E W bR AR SY o & 2E SpO, AR AN 5 [H
2 1 IR AR R O R v, AR R S
B EhEAL .

22 MSSHER

27.010, P=0.000) , @ WA 2L (I 48 4K HL 0 25 57 6 4t
P27 X (F=31.214, P=0.000),A B P 41 I 5 %%
AL RA G X (F=38.637, P=0.000),
T T, To Fl T, B B 41 RIEART A [RIA fifi. B 41
T, B RI 5 To B LRES IR T To Bf. WK 7,

223 WASAE A BPHR Qs/Qt 1E To T . To.
Ty FI T, B AT U, A M 7 2553 s 2 : O
[F]EF ] Qs/Qt {H b 22 A7 G it 27 i L (F=48.582,
P=0.000); Q@MY Qs/Qt {H ik FA G it
Y (F=41.910,P=0.000),A.B Pzl Qs/Qt Zrfkita#i 2%
S L (F=31.422,P=0.000). A #AT,.T, i}
(1) QsIQt {55 T, Bf LA, 2 A G225 S 7E Ta
T, Ts A1 T, B, B 4 Qs/Qt {EART A 4 Wit (. W
7 AIE 2,

2.3 S|HMEIERR

231 AZEE AT MDA HEEAE To T, T, T, il
T, BFEAT LA, 2 E G M 20 B 45 5 : OANFH
Ff[A] MDA V& FE LA, 22 R e e it 2 L (F =0.715,
P=0.582); QW4 MDA Ik i, 2 R A it
X (F=36.5,P=0.000),A.B M2 MDA ¥ J& 715 fk#a 3

K1 WMABRE—RABLLER (n=27,xxs)
221 A 4454 ABWAHMNESIEEIE T T
To T B T IHIET B e T 22, O R IR
X . N A 56.7+2.1 229405
OARFE I E GBI B E S BRI FE L (F = i e 1ane 1r6s 05
75.212, P=0.000); QP B A TR B B R A 5 , é .15:16. ('”‘35'
P18 L (F=22500, P=0.000),A B PIALALAHERL 013 0466
AR E T A G TR L (F=16.922, P =
0.000). A .B FH A STEHAE T, T, It 5 T, ik R2 WMABRE—MEAMEE (n=27,4])
TR 2ZERAGIH S A BWANASTEE G 4 ASA 4326 (T1/T)
T, T, BT To e W 7, Al 21/9 2218
2,22 CFRAEEL A B WA RIS BUAE ToTos B4 22/8 20/10
T, T A1 T, BFE AT Hodss , 48 85 i 7 22 50 Ar 45 X2 1 0.082 0.317
(DA [) s} 1] PP F8 B L B 22 A G2 L (F = Pl 0.774 0573
e RN 07 e am 01 = am
95 - B2 8.51 - B4 - B4
= 2 and 75 4
= £ 754 <
S g5 E 7o- £ 707
80 T T T T T 6.5 41— T T T T 65 - r - - .
To T, T, T, T, To Ty T, T, Ta To T: T, T, Ta
fit ] fi 6] fit ]
MAP RAP HR

1 FWAARERE MAP.RAP HR {53
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v E LA B Ak 526 4%
=3 FWAARBIMINEESHILER (n=27,xxs)
3 FEV1/ FEV1/FVC/ MVV/ MMEF/ DLco/
B L % L [mlI/(min-mmHg)]
A 2.600 +0.130 81.000 + 4.000 97.700 + 2.100 3.076 = 1.056 20.600 + 0.100
B # 2.500 + 0.250 79.000 + 5.000 98.500 + 2.300 3.123 + 1.009 19.700 + 0.300
A 1.844 1.623 1.335 0.167 1.163
P 0.071 0.111 0.188 0.868 0.204
R4 THHEREERE ., FARNERZEMBESHBELE (n=27,x%s)
415 AR Hp i A/ AR | JRRIREST ] / FARBS ]/ P tiE ] /
B ml ml min min min
A4 253.3 +36.3 1126.7 + 84.7 208.5+10.3 1542 +7.7 975+6.7
B 269.3+37.1 1168.7+82.3 2140+11.2 159.1 + 10.7 101.4+88
i 1.602 1.848 1.878 1.931 1.832
P 0.115 0.070 0.066 0.059 0.073
*5 MWAVIBREMTAIMIELE 5
215 = tintDR v ]S Fall [ Ul FEL AR FEm N[ U] AR
A 6 3 8 4 6 27
B # 7 4 6 7 3 27
XA 2.367
P{H 0.693
%6 WANERIE MAP.RAP.HR bR (n=27,x+5s)
eIzt 21531 To T, T, Ts Ts
MAP/mmHg
A 85.30 + 7.70 89.20 + 8.50 92.90 + 10.90 91.70 + 10.70 90.90 + 7.50
B 89.30 + 8.50 90.10 + 10.40 89.00 + 11.20 93.40 + 12.20 90.00 + 10.60
RAP/cmH,0
A4 7.33+0.82 7.45+0.91 7.67+0.98 7.93+1.16 8.13+1.12
B4 7.20 £ 1.57 7.30+1.50 7.53 +1.40 7.67+154 8.00 + 1.69
HR/(¥X /min)
A4 69.60 + 12.70 69.90 + 10.80 70.90 +9.80 69.90 + 9.20 75.10 £ 9.80
B # 72.90 +10.4 72.50 +10.10 72.50 +10.30 71.70 + 11.00 76.00 + 9.40
R7 WMASESEH ERIEHRMMASRENTZE (n=27,xx53)
eIzt 2153 To T, T, Ts T,
Pa0,/FiO/mmHg
A4 382.00 + 13.80 261.20 + 21.207 265.90 + 21.50? 368.70 + 28.30 406.30 + 13.20
B 379.90 + 14.50 300.90 + 10.90¥ 305.20 + 33.70? 420.00 + 25.20 454.00 + 14.70
RI
A 0.67 +0.07 1.81 +0.26" 1.71 +0.25" 1.09 + 0.28 0.68 + 0.06
B 0.72 +0.06 1.22 +0.19"? 1.15+0.15"2 0.67 +0.08? 0.35 + 0.06"?
Qs/Qt
A 20.80 +1.20 30.40 + 0.40" 29.70 + 1.70" 25.40 + 1.90 20.30 +2.00
B # 20.60 + 2.20 18.20 + 8.20? 17.80 + 1.90? 15.80 + 1.50? 11.70 + 1.50V?
:1)5 To [, P=0.00052)45 A 41142, P=0.000
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o5 13 1] I T I N U /= 7 (5 O 2 Y S ap NI B AN LR =R e ke N & AR b A )
5001 _ Az 200 Ay 351 A4
B4l B 4l B2
4501 ;
. 151 30
=
£ 4007 g 251
=)
S i? 1.0 S
£ 350 = E 20
S
[am 054
300" 15
2501 01 _ 10 -
T, . . T T T T. T T T T T. . T T
Pa0,/FiO, RI Qs/Qt

2 TH PaO,/FiO,.RI #1 Qs/Qt {EZ {5

ERAG e X (F=18.091, P=0.000), T, i} B 44
MDA ¥ 5 T, il A IRl SHE LR, 22 A Geit#
HEX(P<0.05),B AT Adl. W3k 8 FIlA 3.
2.3.2 MEAYHEALEE Wi SOD (HIE To.Ti.To.
Ty Al T, WA T AR, e dE A a7 220 A 1 O
[ i] SOD {H i 2E R4t i2# 8 X (F=0.715, P=
0.582); @Wi4 SOD {H 2 A Giit=#mE L (F=
36.5,P=0.000);A B il SOD {H A8 fk 4 ¥ L 5 2%
S S#E X (F=18.091, P=0.000) ., B 41 T, ]
M) SOD fHYS A ikt kA, BA T A4l W3k 9
A& 4,

#8 THMDAKREZN (n=27,pgml,xxs)

25 To T, T, T, T,
A4l 116+20 126+15 129+15 129+18 133+10
B4l 121+1.0 11.7+10 11.8+09 11.9+15 10.7+1.0"?
15 T, i, P<0.05;2)5 A 4l H 4%, P<0.05
13.5 -
A
4
13.0 BA
% 12.5 4 ¥
3
= 120
=
= 115-
=
11.0
10.5 -
To T T, T, T,
MDA

3 T4 MDA iRET{L#EE

#z9 W SODEZL (n=27,pg/ml,x+s)

) To T T2 Ts Ts
Al 466.1+31.1 440.5+20.9 439.5+21.7 412.4+29.9 390.3+16.8
B#l 476.2+29.3 478.6£18.2 479.6 +17.9 475.8 +32.5 511.7 + 27.1*

H et 5 A4l E, P=0.000

5201 A4l

B4
500 g
480
460 1

440 -

SOD{H /(pg/ml)

420 1
400
380

To T. T Ts T,

SOD
4 LA SOD EZ{LaH

3 itig

4 B JRR e S WA Sl 4R ] RS I AP 22
L A4 BRI T I A L3l S I 7 2 i
ZEBA. A SCERARGE , T A 4 B SRR AUt AR
A 30%FiO P, [ ShSCHRHE , Hufitii 3 1a] i
WA AR T 3K 40%0, B4 TS R B, 5
i S IR] 4006Fi0, A8 AR AU MAE A 2B A B oy
T 100%Fi0, 4 , JLHIEIEPF A A S PR IR H
1B BPERTE 5 K o 2B R, TERf R <
A S 8T 1 e (RIS S A IE A 2]
DORIRTHE T , A 50%FiO, B HAR AU AE & 2 R
100%FiO, i 25 S ToGE 778 o INIA TSRS S
LT 50%FIO,, AR H i il A A= A= , P it i
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Qs/Qt {ELHA f 384 im , H =3 22 JE A T B Ay - DA 8 =
S P s 30 Ik A s AR AN FEMA T i A Pt 3 A=A il
L JE 234 T 5 O Rz T 308 A0 it R0 R ALz 2 2%
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A0 o T LA B e A< )3 A ot 3 e 4, 38
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RS WA I, R T T3 B il 6 22
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T b Sz R 53 4 1 R R, CBSC(E AR v i A
FEE, AR AE R, T, T, i A B LA A 1R
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Xof Al R LD B A 461 3 o B, A B 41 50%FiO, 1]
X B it AR T I R B R DR VR
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B I RERRAR . A528GR 0, B 41 T, iF MDA B i fi%
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20 RIEH BT A 41, Ui 50%Fi0, il LAfE [ |
SO 7 R D X It Y AT 4 /0N, DT T it AR S
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