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Abstract Objective To investigate the dynamic changes of lipoxin A 4(LXA 4) and its correlation with tumor necrosis factor — o
(TNF - ), interleukin =6 (IL -=6), IL - 10 and polymorph nuclear cell(PMN) during cardiopulmonary bypass( CPB) in patients un-
dergoing cardiac valve replacement. Methods  Thirty patients with heart valve disease who underwent cardiac valve replacement, 13
males and 17 females, aged 38 to 72 years, ASA Il — Il , were selected. The serum levels of TNF - o, IL -6, IL — 10 and LXA4 were
measured by enzyme — linked immunosorbent assay (ELISA) method,and the amount of neutrophils was also measured. Serial blood sam-
ples were collected at the following intervals respectively : before anesthesia induction(T, ), 30min after CPB (T,) and Oh(T,), 2h(T,),
6h(T,), 24h(T,) after the end of CPB. Results Compared with these at T, , the levels of LXA4, IL - 10, TNF - ., IL - 6 and and the

amount of neutrophils increased significantly at each time point (P <0.05). LXA4 decreased gradually after reaching the peak at T, , and

3o
increased again at T, (P <0.05). IL — 10 reached the peak at T,, and then decreased gradually (P <0.05). TNF - « concentration and
PMN number decreased gradually after reaching the peak at T, and increased again at T, (P <0.05). IL -6 decreased gradually after
reaching the peak at T;(P <0.05). Serum LXA4 level was correlated with IL — 10, TNF — o« and PMN number by Spearman correlation
analysis (P <0.05). Conclusion Cardiopulmonary bypass can lead to systemic inflammatory response in patients with heart valve re-
placement, which is characterized by an increase in the level of polymorph nuclear cells and proinflammatory cytokines (TNF - «, L -
6), and the activation of anti — inflammatory cytokines IL — 10 and proinflammatory mediators LXA4 earlier to promote the regression of

systemic inflammatory response.

Key words Lipoxins; Valve replacement; Cardiopulmonary bypass; Systemic inflammatory response syndrome; Perioperative period

1R AMEFR (cardiopulmonary bypass, CPB) i & 1 syndrome , SIRS ) 5.0 i F AR J5 .0 i Bl L B BF 46 55 %
4 B 5Pk I 25 A 1E ( systemic inflammatory response JIE 25 D REAS 4 5 ) AH G , #8220 3 30 2 4% 1 2 AE PR %
st . BRI RE REREEL RS 2
F240 LA o A G, BR T A R R BE P - - o ((tumor
necrosis factor — o, TNF — o) . A4 24/~ & - 1 (inter-

T4 00 < T4 B 2P 0% TR0 (201602167 397 1 44
Ft &I H (172102310686 ) . e Sy
4600471000 KM AL A bk i b g Joukin = 1 IL = 1)V IL =6 L = 8 SEIE SR A K 5 A

S — R E B L4, IL-5 1L-10.IL - 13 %4 R4 A F2 5
WIREE A, @) AT PRI, (540 : weilj66366@ 126. com Hh IR — SRR IR () AR R GE T IR A 0, 40 i A R (-
. 83 o



J Med Res, August 2020, Vol. 49 No. 8

poxins , LXs) JHiB = R &K UL ) maresins, 132 %5 F
WEEMIEMTY . LXs R & B HA R
2 20 T 18 T BE (8 Y PR IR B o, G P IR 4R R
A4 (lipoxin A4, LXA4) J& g HRFE Y — 51, 805 0 )3
By B Wk 40 A Wk 0 RS A A 5 L R ) R 1 e 2
(polymorph nuclear cell, PMN ) #4719« #5571
PRI st A BF 5 A0 368 3k 00 5 0 U A S 48 R A R
SR [E] S LXA4  TNF - o \IL - 6 . IL — 10 FiI PMN [y
K- RV CPB G I T AR B AR B MU TEAR 58 Bt R 7
e RAE T IR 3 5 T AH OC A BT A4 22 Ak KL FAH S,
T AR 45 CPB ik & 19 28 P S B 9 20 HAH O I
S VA K 3 i AR ) 22 4 4 AR A
BREFE

1 — G AT I 2 58 3 B8 Bt R 2 AR P2 2 Y
St I 5 B KB F G W) AT, I 2017 4R
9 J] ~2018 4 8 J] T4 4 B Be Wieif A 4847 O I A I
B O R 30 ], R E AR IR 38 ~ 72 X, ASA
S MM, DABRUE : OFF A O WERE G 12 Wibr
HEFNT-ARIEAE ; @ JC & i 5 20 55 FHOBE PR 993 95 58
QL E Rl /8L >35% 30 1A~ A WA K& A0 UE
BE s @TCHH IR BN S AR IR . HERR R
WO RO ERR TR s QI VB T Ag L BE i ) g™ E
A AR TR AR BT R 25 | B RS T 2l
% 1 1 ) 5 245 00 5 ) 6 S g 1 SR A s N FL BT sl
SRR Lo Pk DL K g S . B 13 i, 2ok 17
1], AL 48.26 £10.31 % JK T 57.85 = 11. 43kg,
ASA 73 ¢ %% 10 i) 10 % 20 f51), 3 )y ik BH. W7 1) [A)
56.74 +26.38min, & i i 7] 97. 19 +30. 62min, F 5
Jokome B e 7 ), AR E A 12 ), UM E R S ],
I E A + ZIRIEBIE 6 ], HLAIE U] 9. 24 +
2.91min, ICU {5 B i} [i] 28.74 +5. 57 min,

2. IS CPB J5 ik O BRI S S 48 T IR iA wk
©0.05mg/ kg EF 75 KJE 1 ~ 2 wg/ kg R 192 ]l 2
B 0.2mg/kg FI(E) WIAM Img/kg, FFIE5H TS
A MLOE L, 8T 8 ~ 10ml/ kg, PR AR 10 ~
14 /5%, 4457 W SOR Z A AL ik 4 JE 35 ~ 40mmHg

(ImmHg = 0. 133kPa) . AR H 47 2 # bk 52 A N B
2 ~5mg/(kg « h) I Z 0BT pR % £ 0. Img/
(kg « h) , [A] T &5 ok 0 S5 &F 25 K@ 1 S 0. Spe/kg
A 1% ~2% L 5Tk 2 7 BRI, T A o 72 o 4 ¢
i FEL LA 6 KM 40 ~ 55 MR AMIE A 1 7 T 32 2 g
FLRR AR I GP I R S Em A A& . 255
215, ACT >480s JFif CPB, CPB 4 3R HI R AIK
AR 2 v E T, 4 RRE O A AE 50 ~ 70ml/
(kg’ - min) , %3 3 fk £ 50 ~ 80mmHg, [fiL 41 Ml HC %5
23% ~25% . Wi J] Aalst JBE 5y 5T T R 4EFEAR B
K% < 10mmol/ L, A rb AR 45 £ 45 88 75 .0 2l [ I8 % 1fi
B 2 ) RV A R R B R

3K A8 AR 4 B T ORR B S ET (T, ) . CPB
30min (T,) .CPB {5 #LES (T,) (45 #LJ5 3h (T,) .6h
(T5) \24h (T ) Bk FH 4 i 0 5 bz 48 i 1 %5, ) s
il #25C BRAL 375 07 ELISA 350 22 1 3 H TNF - o,
IL -6 1L - 10 Fl LXA4 (3 B o I & H# K IEfH =
SR x 5 ET HCT B/ >R AE IS HCT I 45 {8 #1718
1Eo. TNF - o, IL -6 F1 IL - 10 A5 3 1) & 0 83 20X
D3 H AR D BB A BR |, LXA4 #6005 57 &2 00 H
FE RD A,

4. Bt J5 1 R SPSS 20. 0 G i 24 #14F % 4L
PTG B o RS I3 AT T TR DL B+ bR
2 (x +5) Fom , AR I AR [A) Lo 45 R FH B0 IR 3R O 22 4y
Bt , FHl Spearman 5 43 B 1% 45 AH 5& 43 #r, DA P <
0.05 HESF AL =E L,

g g

1. CPB A~ [a] B 7] 5 LXA4 IL - 10 \TNF — o 1L -
6 . PMN 1) 2 k& . 5 T, B b4, LXA4 [IL - 10,
TNF - o | IL — 6 \PMN 7K V-7£ 25 i} 8] f5 2 B 32 T (P <
0.05) {2 45 W R A it LXA4 T T, ] 3k 5 5 08 )5 i
W RE, T T, I ERRTEE (P <0.05) s 5T 2 40 i H 1
IL-10 7€ T, B3k 2 &0, 2 J5 B8 FFE(P<0.05);
IR 5 4 K TNF — o 3k B2 PMN JHECF T, B ik 3]
e U J B R R, T T B PRI I (P <0.05) 1L -6
F T B AR e J W R (P <0.05) LR 1,

£1 ATERF A LXA4,IL -10,TNF - o IL -6 . PMN B2 1557 (v £5,n=30)

bk T, T, : T, Ts T
LXA4 (ng/L) 0.86 +0.65 1.51£1.27" 2.64+1.83" 1.92+1.36" 1.55+1.31" 1.73 £1.35°
IL -10(ng/L) 58.61 £11.43 317.53 £25.37" 568.14 £30.68 " 474.83 £26.92° 263.51 +22.66 " 102.74 +18.72"
TNF - «(ng/L) 5.23 +£2.75 26.45 £8.53" 30.94 £10.36 " 41.53+9.67" 29.26 +8.85" 33.52£9.41°
IL -6(ng/L) 18.65 £6.42 31.27 £11.63 " 44.78 £12.19° 103.59 £24.73 " 157.35 +31.84" 93.64 £21.27"
PMN( x10°/L) 3.93 +1.54 6.26 £2.72" 8.35+4.55" 11.17 +4.76 " 9.45+3.29" 12.53 +3.68"

5T, [k, " P<0.05
. 84 -



BE2EBE T 2% 35

2020 -8 H 549 % 8l

e B

2. AR # LXA4 5 IL - 10\ TNF - o . IL — 6 Al
PMN Z (8] () 40 1 53 BT« Spearman #H 5 53 #r 7, 1L
¥ LXA4 K5 IL - 10 \TNF - o 1 PMN 3152 8] &
(P <0.05) 1M 1M 7 LXA4 KF5 IL -6 /K
Z A e W] ARG (P >0.05) , TE L4 2,

®2 BEARHLXA4 5HAMERZ BEEERXE(=30)

EERD IL - 10 TNF - « IL -6 PMN
r 0.356 0.413 0.182 0.501
P 0.038 0.015 0.253 0.009

5 I

CPB LT el F 1MLy 5 1 P9 B 2 T 422 fi , T P9 B
20 6L v P R 4 BRIk L 4 R I /N AR S5 4
H B A 2R G0, B BORMAR BE I R T 15 2R 48 5% 5 Y
e o P AR N R R I O I A R T 2R R
EAS PR TS G QR G vk O A s i o R
FHRIATE BE TS 0 Tk R A6 AR DO R A 7 g R
20 N TR R R, A LR N CPB J5 SIRS 1 &
AT b R 0 K B0 8O0 R D TNF - o IL -
6 1L - 8 g R4 il [+ K P = ik 5 CPB J5 SIRS
(10 7™ 5 P % U0 A 5%, K I 4 A0 IR ) R TR
PMN () 2R 4 m] 4t LIS 47 75, B AR FELREL g, i 2
i K i, 1 B CPB A S5 O il S BE AR 42177

IL - 10 /B —Fpde & 40 i 5 5, 7T /E ] NF - kB
0N {5 S 5 R AR ] TNF - o (TL - 6 252 48 40
DR T A B, A PR AR . AR AE R
NP R AN F TNF - o ¥R EE A1 PMN $1 %0 F CPB
RS 3h B3k B E g S B W T R, T CPB 45 )R
24h FRIRFHEIL -6 F CPB 453 J5 6h B 3k 3y g
Ja B R, ELA I ) g 38 B T R RO B R
LR 1L - 10 7E CPB 45 5T 3k 31 5 04, 2 )5 3%
BE, H CPB 2505 24h {5 F AR FiKF-, % W] CPB
A5 G50 PMN 9 5 B 005 L FLAR 0T 5 o s ) PMN
(1435 5 012 9% 40 B R A o B LA — 3K, $2% CPB
JG s & SIRS (A7 75 , A B HLARAS W7 412 1E 0 % 41 A 1A
TR, AR X 3k B 4 M SN 1 2 A sk fo AL MR
R/RIKE 1 R A

I 1 9 1 RN AL HE T AT T A Y 3 N R
IO, AT 0 46 A T 1B R AL 2L A& 52, i AL IR P 2R 8 T
AR, 3% Fof 55 07 R 081 T ML A R TR 7 26 DR 4R T 1R
A TRATE T VE R o LXA4 S 8 A DO R 3 i i
B B A A B, R] S AR T AR G

C ¥ R R A5 5 5 5 St Si 005 2R 1 {5
Wi REBEWLEE 3 WA/ F U B 2 R FE LR B
it A% 3% TR 145 22 i R M A 5 3 BT ) 2R IR - 1
BEHCRN Ly BE L 410 ) PMN [ 38 75 . 5 4 Rist i, 4 ik
PMN 8 1R85 B, 48 56 5 05 40 7% 4, 12 308 5 0 400 g
FWESI T PMN G A 4 50RE, EL AT AR FH 9k 22 40
JEL 18R 2 A P 0 L e g R T AR L D3 Ah A ] R
T 1) SR AR B A R T L A i £T R A - 1
S0 R RS O LB I P A

ABFTE 45 58 5%, LXA4 /K SE 78 CPB J5 BH & 7F
/5, 7E CPB 25 Uiy 3k 3 & 0 J5 #F 2L FE I, {H CPB )5
24h PRIt o T AE 20 O WU BE 0N B R AT R 2
Sk F AR F R £ 8k Smin J5 0] 0L LXA4 3#1
MR, Z R MR, 24h JEE R TR, X T AE
T CPB AR J e i PR E AMABOE N TR BE 2
TR R AL il CPB 45 g i AL 2R Bl LXA4 7K 7 2] 3
I, A4 CPB R JG SIRS 9 & 4E , T CPB i T i 5t
1 EA KT 3G i, A6 AR DO R AR T A IR R
=0 28 R0 i i 28 28 0 A K A, BT S B8R R
LXA4 (105 14 A W5 B2 0k 20> , 5008 LXA4 /K -1 CPB 4%
FGFFEE AR, 2 )5 Bl LR T RE 1 R &, LXA4 7K
S PR 38 0 DA 2 98 T R o

STRS J& 2 i A W 2 P A JoT 0 40 Jif % 1 A Jo 5 5%
o7 4 B ) AH AR R R R 0 AR 2 2% i RN 5
T BPIERM L 2R AN T (TNF - o IL - 18,
IL -3 IL -4 %) J 3 ] {2 3k B S8 & i 1 3258 5 08
PE L300 LXA4 f9 A o T LXA4 A 55 75 5 40 e 2
T AR AR 2R ES G, 8 R 2 R R VA S i
S A 25 A8 15 S A e ML R i) M2 TR Ak
Forpe M1 RS g 48 i nT 43 042 % 40 e 7 (TL - 6,
TNF — o &), INEE 98 P ) N, 1 M2 78 ] B bt 4% 4
PR (IL -4 IL - 10 %) 110 55 41 LXA4 A 338 |5
W 41 %) 0 W v T L ) B 7, 4 ) 4N
S T, T K& B R RN A AR A2 2 A% A T
B ABFSE R, R SMIE ER Y ) AR I LXA4
K5 IL - 10 \TNF — o 1 PMN 1% 2 [] %5 9] 46 ¢ ,
H LXA4 Fi1 IL - 10 57 5L 3k 31 5 W, 38 B N 38 e L &
A HLR THGGH 3 5 BT 48 0 AR B R A T I A B, LA
il CPB 3 B I 2 B R M R0

2 L ik, CPBA] fish & 0o JUTE e 5 5 460 B0 3 42 5 %%
PRV, 2 3Ry v b 20 it AN 2 5% 40 i 7 (TNF -
o L —6) 7K F-Ft e, [ B 0 42 40 M I 1L - 10 Fi 4
RAETH IR A LXA4 0 RT3 DUGE IF 4 B RME R

-85 -



¢ iE E ¢ J Med Res, August 2020, Vol. 49 No. 8
MR . BT R A i LXA4 (1 B 742 18 U7 2 A T T AT X HEBF S (] B2 BF 9 24 5 ,2019,48(10) 148 - 52

E{iﬁ{)@%ﬁ?ﬁﬁﬁﬁﬂg/}i{’t , ,[Hjﬁ?% ﬂ:j&—‘ﬂiﬁ}*ﬁ 11 S:rhar; CY\E‘ JPro — resolving lipid l(nedial())rs are leads for resolution
e NN N " physiology[ J]. Nature, 2014, 510(7503) .92 - 101
CPB X2 R AE 1B & GEHI R
& 2% 3Tk

1 Sugita J, Fujiu K. Systemic inflammatory stress response during cardi-

ac surgery[ J]. Int Heart J, 2018, 59(3) :457 - 459

12 Buckley C, Gilroy D, Serhan C. Proresolving lipid mediators and
mechanisms in the resolution of acute inflammation[ J]. Immunity,
2014, 40(3) ;315 -327

13 Jaliie 92458 IR AR MR IR S @ F st e [T ]. shAeim
PRIEE I A% 35« L 712, 2015, (6) :989 - 993

14 John P, Bick M. Lipoxin and resolvin receptors transducing the reso-

2 Chiang N, Serhan CN. Structural elucidation and physiologic func-
tions of specialized pro — resolving mediators and their receptors[ J].
Mol Aspects Med, 2017, 58 114 —129

3 BRMESN, AR BRIR, S R M O AR AE T AR A T TE 48 A IR 4R h iy
Mg bR [ T]. W R 55 P 2% 75,2016 ,36 (11) ;1873 - 1877

4 Chandrasekharan JA, SharmaWalia N. Lipoxins: nature’s way to re-

solve inflammation[ J]. J Inflamm Res,2015,30(8) :181 - 92

lution of inflammation in cardiovascular disease[ J]. Front Pharmacol,
2018, 9:1273

15 Pillai PS, Leeson S, Porter TF, et al. Chemical mediators of inflam-
mation and resolution in post — operative abdominal aortic aneurysm
patients[ J]. Inflammation, 2011, 35(1) ;98 - 113

5> Ogiso K, Koriyama N, Obo T, et al. Performance of a2 - step insulin 16 Fosshaug LE, Colas RA, Anstensrud AK, et al. Early increase of

infusi tocol with adjustment of insulin doses for Asians in the - T . . . -
infusion protocol with adjustment of wisu specialized pro - resolving lipid mediators in patients with ST - eleva-

medical intensive care unit following cardiothoracic surgery[ J]. Dia- tion myocardial infarction[ J]. E Bio Medicine,2019, 46264 — 273

betol Int, 2018, 10(1): 12 -23 17  Boehne M, Sasse M, Karch A, et al. Systemic inflammatory response

. Cardiopul r ss — induced infl - - . Lo .
6 Bronicki RA, Hall M. Cardiopulmonary bypass - induced inflammato syndrome after pediatric congenital heart surgery: incidence, risk fac-

ry response: pathophysiology and treatment [ J ]. Pediatr Crit Care tors , and clinical outcome[ 1. J Card Surg, 2017, 32(2) 1116 — 125

Med, 2016, 17 (Suppl 1) :5272 - 8278 18 Basil MC, Levy BD. Specialized pro — resolving mediators: endoge-

7 Glacinto 0, Satriano U, Nenna A, et al. Inflammatory response and nous regulators of infection and inflammation [ J]. Nat Rev Immunol ,
2016,16(1) :51 - 67

19 XU, AT, 24, % B 480 3R R 20F 40 B 7 s A AL o) ) O 5 i
JELT]. E bR RR B 5 2 95 47,2019 ,40(7) :694 - 698

20 Undurti ND. Arachidonic acid and other unsaturated fatty acids and

endothelial dysfunction following cardiopulmonary bypass: pathophysi-
ology and pharmacological targets [ J]. Recent Pat Inflamm Allergy
Drug Discov, 2019,13(2) ;158 — 173

8 AL, IKINER, LR Bl LA SMIE IR AR B AR W R M A
T BB FAMERFR[T]. hEI LW 5097 4 ,2017,31
(6):577 =579

some of their metabolites function as endogenous antimicrobial mole-
cules; a review[J]. J Adv Res, 2018 ,11; 57 - 66
(W5 H 31 ;2020 - 02 -28)
(f& 151 H 31 :2020 - 03 -31)

9 Evora PR, Bonura C, ArcSncio L, et al. Key points for curbing car-
diopulmonary bypass inflammation[ J]. Acta Cir Bras, 2016, 31(1)
45 =52

10 48, F/NE, ER, % 5T RO R CRRT A7 6™ 5 IE

RNAi ;7T Ek HPC2 Xt 2 WF J% 40 i T 72
EZH RIS FHLE

X B T B B =

M E H® K HPC2 TR WM T B RE P RER LS. & SIEWEIES - 8F 41HE, R A/ RNA THE AU
B HPC2 B3RIK)G , 7 3 HEAT T RESE G, /D Scrambled [ X} FEZH #1 siRNA - HPC2 41 #0 #2 siRNA - HPC2 4,15 IR 256 1
BN MRIT B A5 A, Transwell £ LE 5245 2H 20 MU AR 2R BE 1, Western blot 3545l EMT i g% G #7108 fb . SR SXT AR
#,HPC2 JLBRA B M I B B 5 R R AR R BE IR AR, 22 A Bk ¢ B L (P <0.05) o MALHIBTFE £ & B, HPC2 HLER T , Snail
T, MMPO T g5 TLEK HPC2 3230 RE PR S W A0 D F) S 3% AR 28 A8 3, LT | 7T B 40 HPC2/snail/ MMP9 Rl &2 4 HT

HATH SR AR X H AR R4 ¥ B0 H (2017D01C093)
3 507 830001 S E KR SE B4 /K H IR KON B R BE - 506 v
JEIRAEE M, T E 46 . wmxjrmh@ 163. com

.- 86 -



