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Effect of different inhaled oxygen concentrations in
mechanical ventilation on normal pulmonary arterial blood
oxygen pressure and inflammatory mediators

CHANG Junxiao, XING Qunzhi, LI Yu, HAN Xuechang, ZHOU Mintao, DONG Xu, WU You

(Department of Anesthesiology, College of Clinical Medicine & First Affiliated Hospital, Henan University of Science and Technology,
Luoyang Henan 471003, China)

Abstract Objective: To evaluate the influence of mechanical ventilation during perioperative period on normal pulmonary
arterial blood oxygen pressure and inflammatory mediators by inhalation of different oxygen concentrations.
Methods: A total of 120 patients, who underwent elective gastrointestinal tumor radical resections, were randomly

assigned to four groups, including Group A with an inhalation of 35% FiO,, Group B with an inhalation of 50%
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Keywords

FiO,, Group C with an inhalation of 75% FiO,, and Group D with an inhalation of 100% FiO, (30 patients in each
group). Blood samples were obtained from each patient before induction of anesthesia (T,), 20 min after tracheal
intubation (T,), 60 min after tracheal intubation (T,), at the end of the operation (T,) and 10 min after extubation
(T,) to measure serum levels of SOD, TNF-a, IL-6 and IL-10. Moreover, blood gas analysis was preformed to
measure PaO, at the same time. Results: At PaO, level, PaO, levels of Group C and D were significantly higher
than Group A at time points of T, ; (P<0.01), while PaO, level of Group B was significantly higher than that
of Group A at time points of T, ; (P<0.01). PaO, levels of Group B, C and D were significantly lower than that
of group A at time point of T, (P<0.01). Moreover, at TNF-a, IL-6, IL-10 and SOD level, the serum levels of
TNF-a, IL-6 and IL-10 in Group B were significantly higher than Group A, while the SOD level of Group B was
significantly lower than Group A at time point of T, (P<0.05). The serum levels of TNF-a, IL-6 as well as IL-10
in Group C were significantly higher than Group A, while the SOD level of Group C was significantly lower than
Group A at time points of T, ; (P<0.01). The serum levels of TNF-a, IL-6 and IL-10 of Group D were significantly
higher than Group A, while the SOD level of Group D was significantly lower than that of Group A at time point
of T, , (P<0.05). Conclusion: The fraction of inspired oxygen at 35% had less effect on normal pulmonary of
patients with gastrointestinal tumor by arterial blood oxygen pressure and inflammatory mediators, which may be
the suitable in mechanical ventilation.

fraction of inspired oxygen; mechanical ventilation; inflammatory mediators; general anesthesia
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E B AL 25\ A R/ F])0.04 mg/kg, 775 KJE (5
054171, HrE AAE 25 A RS 7])0.4~0.6 pg/kg,
WNIAE 1~2 mg/Kg(CP600TCI, H [HSlgoFt+: A FR
), M= BT R 2 (5060869, R fE B s
HAMRAT)0.15 mg/kg. HEJGHEIFRAL, 44
A3 A 35% AR . S09% I E | 759% S S T
i, AR LE<V,: 6~8 mL/kg, f,
10~12 min™', I:E=1:2,
1.22 R¥ 4

AR DL Fi 55 K JE 4 dE g, 0= Rl 2
B e LA A ot o W A SRR E Y Servo FF I AL
(I ot B2 g7 A% WA BR 2 w) ) SEAT N, 4R
FSsp0,=95%, 4iHFPetCO,35~45 mmHg. UK
?fﬁ}?x(systolic blood pressure, SBP){&@J?EHE
TE£20%ERIE , HRYEFF/E60~100 min™',
1.2.3 Yo 35 47

ARSI R bR A . 1) AR S W R
SPO,, HR, BP?FH/—:\ﬁm%Hz(peak airway pressure,
P, 2)EMURRE IS RAEI(T,) . KEMEE
20 min(T,) . KEHEF60 min(T,) . F ARG
(T3) KA 5 10 min (T, ) 3X S B (i) 4G 0 28 2 0 v
SOD }¢ TNF-a, IL-6F1IL-1047KF K AT IS A3 Ak
MPao,,

1.3 GitE4big

KHSPSS 21.040 it kA7 43 B, & TR
DL R AR ME 22 (ts) R, R U HH 52 I 45 07 22 )
B, THECROR L BCR GRS, DIP<0.0S N ESA
Gt L,

FT1 48— RBEREIEEEB (n=30)

2 /R

2.1 — &AM
4B E R . AR . RE . ASAST S, F
ARWFE, 2R TG E L (FP>0.05, £1),

22 A HEFRPMRII N FZTZTUREILE

441 B H LB S MHR, SBP, 5K K
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2.3 4 ¢ & % B K # TNF-a, SOD, IL-6 X IL-10
KER P

fETNE-a, SOD, IL-6IL-107/KF I, H}[H
Mo HAETE S HARE (P<0.05), H 34004 W3,
LRA G E X (P<0.01), SAHMIL, T,
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Table 1 Comparison of general situation among the 4 groups (n=30)

ZH 5] PERN(S /%) L/ 2 R kg ASAST4 (1/11) FRES ] /min
A%H 17/13 43.6 £ 10.5 52.4+5.7 24/6 2139 +21.1
BZH 15/158 46.3 + 10.4 52.3+6.2 18/12 209.5 £ 25.0
C4H 16/14 44.4 + 8.7 539+7.3 23/7 211.6 +24.7
DZH 18/12 449 + 10.4 55.8+5.9 22/8 215.8 £20.9
F/;(Z 0.673 0.409 2.032 3.469 0.425

P 0.879 0.747 0.113 0.325 0.736




HIUBRIE TP IR [ S0 P L I 3l K 1 S50 R B RAE A BT Ehsem] e fRIGe, & 533

#*244HHR, SBP, DBPXKP, HILLE(n=30)
Table 2 Comparison of HR, SBP, DBP and P,,,, among the 4 groups (1=30)

ZH 5 HR/min"" SBP/mmHg DBP/mmHg P,../cmH,0
AH 71.2 +10.6 127.8 +23.6 77.6 £9.5 14.0+2.3
B4 72.9 £9.1 130.1 +26.3 81.0+9.8 14.1£25
c4dl 74.9 + 8.8 131.4+17.9 79.0 + 7.1 15.1 £2.4
D4 77.3 + 10.6 133.4+21.7 83.2+9.4 140 +2.1
F 2.093 0.277 2.168 1.720

P 0.105 0.842 0.095 0.167

R 3 44HPa0, I LL B (n=30)
Table 3 Comparison of PaO, among the 4 groups (n=30)

20 51 T, T, T, T; T,
Al 96.9 + 6.6 103.9 £ 12.2 1532+ 7.4 164.7 9.2 99.5+ 6.3
B4 95.6+7.6 108.0 + 12.1 229.2 + 9.8 227.3 +7.9* 85.1 +7.6*
cdl 96.3+7.3 118.1 £ 9.6* 352.6 £ 15.9* 349.0 + 13.9* 89.3 £ 5.7*
D4 95.8 +8.2 126.4 + 10.5* 451.3 £ 12.6* 427.0 + 9.4* 93.7 + 9.4*
F L H.=14104; Afl]=14103.6; ZH[[]=4133.5

P 22 H.<0.001; HAJ[E]<0.001; ZH[A]<0.001

HAHLE, *P<0.01,
Compared with Group A, *P<0.01.

R4 4AE RHPTNF-a ZSODIKF B LLE (n=30)
Tab.4 Comparison of perioperative TNF-a and SOD levels among the 4 groups (7=30)

TNF-a/(ng-L™") SOD/(nU-L™")

415
T, T, T, T, T, T, T, T, T, T,

A% 295+63 303+S.1 313+S54 323+52 33650 108.6+7.3 107.0+55 1048+49 972+S57 93.5+6.3
B4 30.6+34 307+48 323+29 342+43 361+29% 1062+6.5 1059+6.6 1043+6.7 96.8+42 87.7+5.3*
C#H 31.1+43 314+33 334+41 368=2.6% 392+3.0" 106.0+6.9 1054+6.7 102.9+54 933+58% 84.4+4.8"

DZl 303 +34 324+31 345+38% 39.6+3.2% 44.0+3.9*% 106.5+6.6 105.0+4.8 101.8 +5.3* 90.2+S5.7* 79.8 5.8*

F A H=7211; WfE]=100.577; 41[6]=18.923 AL H.=4.389; WA]=274.199; #H[0]=21.497
P A8 H.<0.001; Hf[E]<0.001; #H[H]<0.001 A8 H.=0.007; FE]<0.001; #H[H]<0.001

HA4IHE, *P<0.01,
Compared with Group A, *P<0.01.
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RS 4EE ARHBIL-6 R IL-107K T B EL 8 (n=30)
Table S Comparison of perioperative IL-6 and IL-10 levels among the 4 groups (n=30)

IL-6/(ngL™") IL-10/(ng-L™")
20531
T, T, T, T, T, T, T, T, T, T,

A4l 11.0+£28 11.6+22 12.5+20 13.6+3.1 148+33 11.5+22 11.6+1.6 124+24 13.8+41 145+32
B4l 105+19 11.7+23 132+2.6 155+35 17.4+50° 11.7+19 120+1.6 13.7+2.4 154+3.5 17.5+4.6*
C4l  112+25 122+22 145%33 169=44* 19645 11.5+20 122+21 140+29 16.6+3.7% 18.7+5.0*
D4 109+25 12.7+25 157+45% 18.5+4.6* 21.5+58" 11.6+18 125+12 154+45* 18.7+52* 20.9+5.9*
F A H=3.450; HH]=90.931; 41[1]=22.848 L H.=3.838; Hfl1]=86.448; #H[H]=14.095

P 22 H.<0.001; H[A]<0.001; #[H]<0.001 A2 H.<0.001; H[A]<0.001; #[H]<0.001

A H, *P<0.01.
Compared with Group A, *P<0.01.
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