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Prediction of inflammatory factors and oxidative stress indicators for

postpartum depression after cesarean section”
LI Jing®, LI Juan, YANG Yue, LIANG Shijie, DOU Lidong
(Dept. of Anesthesiology, Maternal and Child Health Hospital of Jiaozuo City Maternal and Child Health
Hospital, Jiaozuo 454001, China)

Abstract Objective: To analyze the predictive effectiveness of inflammatory factors and oxidative stress
indicators in perinatal cerebrospinal fluid and venous blood on postpartum depression after cesarean
section. Methods: Retrospective analysis was made on the clinical data of 121 patients for cesarean section
in who went to Maternal and Child Health Hospital of Jiaozuo City for cesarean section from January 2021
to June 2022. According to the results of EPDS, the patients were divided into the postpartum depression
group (70 cases) and control group (51 cases). The levels of inflammatory factors and oxidative stress

indicators in the perinatal cerebrospinal fluid and venous blood of the two groups were compared, and the
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predictive efficacy of the above indicators for postpartum depression after cesarean section were analyzed.

Results: The levels of tumor necrosis factor-alpha ( TNF-a ), interleukin-6 (1L-6), high-sensitivity C-

reactive protein (hs-CRP) , and malondialdehyde (MDA) in the cerebrospinal fluid and peripheral blood

of the postpartum depression group were higher than those in the control group, while the levels of

superoxide dismutase (SOD) and catalase ( CAT) were lower than those in the control group, and the

differences were statistically significant ( P < 0.05). Furthermore, postpartum depression is positively

correlated with levels of inflammatory factors and prooxidative stress factors, while negatively correlated

with levels of antioxidant stress factors, and the differences were statistically significant ( P < 0.05).

Conclusion; Changes in inflammatory factors and oxidative stress factors during the perinatal period have a

high predictive effectiveness on postpartum depression after cesarean section.

Keywords: postpartum depression; cesarean section; inflammatory factors; oxidative stress indicators;

predictive effectiveness

B R T A SRR G A A e o (HGE
AR [ N AT BORBUE 8™ 19 8 TR I
7 AR S B 7 SR AR B R L B I A hE 2
— BRSSO B I B SR TR A S b 22 %)
WA LA e AR R E BB Em B
R W6 PR 9 A BB i VR B LA R o B IR, A 2 2
TR BRAT 2 SO A AN TERS RRAE S5 D R S e S, 7
JE AR A A3 % 185 R F B 2 N 23 WA D) BE R
T GEAMARAE 82 A 7 sh S DA G, Sl
3 Y REAR G 1Y B M 220 B o i — 2 A -
F R ER Ty B LA AR AE A A= B B EEALA i K
SR R B 25 3o L 5 B, R x84 1 2 A
SR DX 14 o 22 S5 R S T RE 7 AR W S R I TR A
BB, SAE 2R M35 1 i T A AR I B e
i B SV A 25 JEAMARAE £ 1 S A R A
FHU AR S AR L 7 300 i Y B e ik o
18 AT PR SR AL A X ) 7 4 I R
iE A TN R RE

1 ERE S
1.1 —fR&EH

PEFEAEAE T A4 PR A8 BE 2021 4 1 H & 2022 4
6 HATHIE = ARIBITIY 121 B 8 EAVEWBETE N 4, IF
JE& [ B F 72, KR T #8774 43 (EPDS )
55 B EPDS 43 =13 434 70 191 F. 35 51k 77 e 4
fBZL, EPDS #43<13 4319 51 4] 8 5 51 0 X BE A

PRI IMARAE WS 24 ~30 %P1 (27.5+5.1) % ; 24 ]
36~40 J&,F13(39.3+5.1) i, 7K. 30 ] 0] =
13,40 Bl k2=, SCIRR B . K% 37 6], AF 33
i, X RRZHAENS 25~29 % V34 (28.1£5.2) % s 4]
37~40 JH, V3449 (38.5+5.2) JAl, 72U 32 B
13,38 Bl ke r=id, SO . K%L 35 6], AF 35
B, PHLH— Bk L TG4 22 5% (P>0.05) , B
AR, A RAF A T 104 TR (8 B B2 248
HZE 5L SO

WAFRE . OFFAHE =18 AE S H A %52 5
EPEARIBIY, QB EH TR, O EAME
FRE2ETT, @MW KGFITRE B LM%, FH
AR EUETE I PR YERE

HEBRbRE . O T MR | = IR SR A
IERE . QKGRI N HIP G 5, A PR i
2iRTT L . @I IRBERHER
1.2 FHi&

(D) BFFE I, AR EPDS TE4M45 1 % A ZH
Fror R JE AR L AN XS RE AL, b5 1 4 A8 3 L 1
IV e J ot 4 4 PR K | SRR R S B
K- XA SR TT R 6 A A BT, H A 4
[SERp N1 g iP5 R AN = R A IR G =R AN (R AR L - T
EPDS WA SR IE L i 1 Sperman AH & 434 1AIE
RTFIHR b 5 7= J5 30AR (0 AR SE e, (2) Al D 2,
OF7 JEImARA 2 J7 1%, EPDS H# FKAHE 10 N4 H
BB 0~3 /3014y, B =13 S BImi2 i 7=

< 45 .



%5

E F % 36 &

JEAWAR . QARAE T B AL B bR A 7 ¥ . A
B WM EME RSk (B O 2R3 R, T
W 3~4 DIKNE 4~5 [BEHEATIHEE , R iRk e o
Tz Bt 28 ) Bl B0 B TR, 28 i K S R R v
(enzyme-linked immunosorbent assay, ELISA ) £ il ¢
iE R MR AL RER AR . 3 il IO 3 D o e ik
ZRPUBE B3O Je ARSI S AT DR 5 R0 AR A S A, A
T L BT sRAR = O YRR DU (L + 51 &) I A
M) /2,
1.3 WZEHR

QF3 5317 Bl 7 9 B 7 399 ) A 000 5 %ok HE 19 2 A
B RIE H TS OL, KIS AR 4% TNF-o \IL-6,
hs-CRP, /= #2462 28 J8 )G &7 )5 1 JH B B, A
WHERED 2™ )5 6 AN H o @705 T Bl 39 L Bl 15 1

[ AU - 56T b 79 4 R84 g A AR AR B
Kl F8 R 425 SOD .CAT MDA, @i ] spearman
Kotk REGHATAHME ST, 2 r<1 . P<0.05 B IA R —
HHAMEMET
14 FitEFE

SKHT SPSS 22.0 GEit B A o A gl , T+
n YR, R XKL THE BRI (ves) o8, R
t Ki%e, P<0.05 RnERAAGIH AR,

2
2.1

R

RIEEF

72 IR AR L ] TNF-ou (1L-6  hs-CRP [ 7K -
P T B4 (P<0.05) |, Bt 17 300 18] P 4 bR $8 br G
GiitE 25 (P>0.05) Wk 1,

K1 FWAHAREREFEE (xs)
. TNF-o/ ( ng/mlL) IL-6/(ng/L) hs-CRP/ (mg/L)
ZHH n
BBl 1 Fiti 175 49 ] Rl = 30 Fiti 177 49 B] Bl 7= 30 Fiti 177 4 6]
FEIRIAERA 70 2.3+0.5 0.5£0.1" 144.4+50.3 101.5£10.3* 10.5+4.3 7.8+1.2"
X B 2H 51 1.320.1 0.4+0.1 102.3+50.7 98.7+10.4 7.5+2.1 7.4+1.4
¢ 14.064 0.000 4.531 1.471 4.595 1.687
P <0.05 >0.05 <0.05 >0.05 <0.05 >0.05
HRE- L, * P<0.05,
2.2 FHRHIER HAZH MDA 7K 55 T X BB 41 ( P<0.05) , Fifi 17 34 [va] 4

P2 AR 4H L P~ 3] SOD L CAT F4) 7K 7 Y4 T %

¢ FIRFEAR TG 242257 (P>0.05) , Lk 2,

®2 WMASNKMHIEREER (vxs)

- ) SOD/(U/L) CAT/(mu/L) MDA/ ( nmol/mL)
7 191 i 175 497 ] L7 19 Wi 15 191 1] L7 1 SERIEE )]
FEIRINER 70 215.3£80.5  258.5%50.2" 70.5+20.8 110.3£10.3" 7.3+2.3 4.2£0.3"
Xt B4 51 256.9£50.5  260.1%50.5 101.3£30.8  112.5+10.5 3.3£0.5 4.120.3
' 3.252 0.173 6.565 1.151 12.199 1.811
P <0.05 >0.05 <0.05 >0.05 <0.05 >0.05

SR, © P<0.05,

2.3 EPDS ¥4

tids

BB T TR P ST AE 2R )T

. 46 -

EPDS 4545 5 | A B 5 51 X 7= J5 AR 2

BT P2 S AR ZH EPDS 17434 (9.3£1.3) 48, 5
YRR (9.0+1.9) L, KGR iT¢E5% (1=
1.031,P>0.05) .



%54 %

F B KR R T RRAL R BAR AR XT3 F S A AR 4G TR

% 36 %

2.4 EPDS o SRERFHEXEN T
% Sperman RO R B 50, #8 P= BE iR
JiE 577 5 AR IE AR OC , L3R 3,

#x 3 EPDS ¥4 SREETFHERXEST

o TNF-a IL-6 hs-CRP
A
r P r P r P
EPDS 0.255 <0.05 0.261 <0.05 0.265 <0.05

2.5 EPDS {95 & HERE XS

2% Sperman FH G R AR 55, 1 F 77 B 42
SAALRLEE T MDA 7K 57 J5 AR S IE ARG, B
AL R T35 SOD \CAT 572 5 AR 5 Tk 56, W
#4,

R4 EPDS S5 SR HIERE X ES T

SOD CAT MDA
It
r P r P r P
EPDS -0.155 <0.05 -0.124 <0.05 0.242 <0.05
3 it

FIAIARE A ek PR 5 AL 1) 5 o B 5 5 0, AL DG BIF 5
SERWLOR 7 E AR TR I R e 7 R i R A
b 8000 LA 1, FRIT I R i AR A4 7 5 AR ) B A
AR IELERL, Jne] SERRE ™ 5 AR 0 A SR BN
R BRERSS Jay A Az AR AT 2 B i I R T 92 1Y) B 22 PR
A BRAERF ST R W MAERAE 1) R AR R R R
JE AL R B NHEAR R AR AR B U0 1, B
WFFTAIBRA I R A DAV B of 2388 S5 S e it — 7
TR =" b RS BE S ELAEINARAE 1) & A R R Ay
FENFERY M KRR RAE N HRER
20 it 3 27 3k L 5 A, DT X e 28 R 0 0 B i e
PSR | Wil 98 RE PR i 84 1%, w38 20 IR
FH V875155 28 0 R A DX a5 4 2 T B i 2, AT 7%
FAMERREAR o SV RFITAE M HLARAL T & Ak R
i C /Nl NE R NS PR Y b o W = e B T I o e
ML RS0 DNA #1475  RNA 5475 5 20 ff 0 7, 28 ot
IR M rpoi b 22 20 45 R A% 338 B S T REIF 51 &

JARE

AHFFE LR B, 7 5 AR A 7™ 1) TNF-oc |
IL-6 . hs-CRP [ 7K 25 i X6 BRAL, 387 7= I A A8
H M ARAE R T R KRk, TNF-a &—Ff
P TR B L 200 B SR A T 2 R NKC 2 i
I B AR UL, T AE ST R A 3 R 1 e S
B A RAEM, M LR e
I EEF /N TNF-o Y B2 S5 TR (AR AR AT Sl 77 2
1L-6 by A A4 L AR B 285 1 3 2 40 it R, — R ZE L
A B2 245405 BSRR  SiE RBF IV P TL-6 Rk 4
B BT, HARFSGIESE S 5iiE o 1L-6 FikK
SR EL BT R A TL-6 kB T A T 1 4
TRy %A T % . hs-CRP b — i 28 45 1 48 i 1)
BRREY, 01 S5 RAE T BRI 2 W 5 90 AH O 1 9=
Wi AR WoR P IS PAR L = 1] SOD | CAT
(I T %5 R4, MDA 7K - i T % BR2H 457
SEAERVE 7 B AR O N 5 A B AR
RE KA YOG, BLRTA TR gTs S
DNA 575 AH G 1Y 8 -8 K& - S IS DNA L) K 5 A8 it
T ARAHSC MDA | T35 2 HLAA A7 76 010 0
Ui B R E  IEAE B3 LR BT A AL KT 34 77
FE—E Sy, BB TR P9 X B 1 £ 48040 B 8 P F- MDA
K23 55 T, SOD  CAT 8 ht 8 LA F 2 i F
B, SAMF G S5 R — 2, HAHESEE o %77 5 I AR
Y1 BB Sl BRI I R 6 A H M BE T 45 R
/N, Bl EPDS PP N R B 1 SE IR S AR Ak
A S e S S LR N S =R f A S i R
Tt Rtk — LIS UE RAE K B Ak R e bR S
TARB A S, AR BFFE 28 Sperman AH 5 M 2 H kG 56
JEAFIN FE 7 R R AR DR A AU R PR Y
KOV 77 JE AR 2 E AR G, LA R T 5 7 S
AR A OC T I S A W 4 hE PR 7 A S Ah i 9
TR AT — 25 S P S AR 1A AL TS

ZE BT RV E IR AR -5 VRN A i
H I SAE PR | SRU PR R B 2 DDA DG 385 W |
WG HR AT AT E AT B, IR YT R AR EE S
%,

47 .



%54 ki

I E %

% 36 &

SE K

(1] W5 P RE B, 55 7 1A e RS 5 2Lk
AT A S 4 A ) ] b I 2 PR, 2022,
37(7) : 1171-1175.

[2] TIANHY, HAN SN, HU J, et al. The effectiveness of Tai
Chi for postpartum depression: a protocol for systematic
review and meta-analysis[ J]. Medicine ( Baltimore ) , 2021,
100(49) : €28176.

(3] JAFIHE, a4, T =, 55 S BH A ARAE (B TR N g%
HEREFNAE AR K F- 15 1 PRAE IR A AR SRR [ ]
FIEE2EZRRR 1 2019,32(1) 12— 14.

[4] E50F, SRAF R .SSRIs BE A HHRE R X 15 & £5 I AR
i B85 SR A A5 b B AL B ORI [ ] R
BE24,2021,42(3) :360-364.

[5] HAREL D, LEVIS B, ISHIHARA M, et al. Shortening the
Edinburgh postnatal depression scale using optimal test
assembly methods; development of the EPDS-Dep-5[J].
Acta Psychiatr Scand,2021,143(4) :348-362.

[6] #HIR L, HEERL, 17k 2%, %.2010 4F & 2020 4F LTI
ARBCHRIE P A [0 ] A F B 20 A, 2022,
33(6) : 577-583.

[ 7] WILCOX R R. Comparing dependent robust correlations[ J].
Br J Math Stat Psychol ,2016,69(3) :215-224.

[8] ARZ, INIR, BEEIN , 55 A8 B BUR IR 5t R RIE Lok ™
JE VAR IR 5L A FRABERU ) 5C R Y18 BRI 5T . LT

.48 -

BAAEA SE AR )] A0 5 % ,2023,29(1) :27-39.

[9] Ak, skates, JE Scde, 45 HPA fili o) BE BERs 76 7= 5 P AT

i VR AL [ D). A= A i fk %, 2021, 41 (10) < 2125
2133.

[10] PRt 44, TR | 25 3% 28 0 X 1 B FFCIR IR o ik
577 JE WARAE SR 3 5 I 25 AR AL AR OGP [ T T I IR 5
FRHIZR R, 2022,42(10) :2464-2469.

[11] gkef Barsm o0 AsE | 25, S5 4 THE 0T 100 IS /) L3 5
20240 ML TR R LR I 5 e S AR LRI (D] R
PRt A O i 1L B R 2%, 2023 ,21( 1) :69-73.

[12] AR5, WU 25 /=, 45, CXCLS SE R /N B AR AR
13 B TNF-o IL-1B  IL-6 /K25 4L [ J]. 1L 4R B2
25 ,2022,62(14) :46-49.

[13] Tz, 25 MR ER /K 1L-2 11-6 Fl TNF-a 7K 5 HIAR
it KB A SRR AR SRR AL AE AR I 43 B9 A e 4 BT [ 1.
JLBE% 2021 ,27(10) : 1647-1652.

[14] BEAERR, 201, B0AR. AL RO 5 19 DNA #4576 K L
O ILHOC2 20 g ke 4L/ 2 S| Pt s P i AE T [ ). F K B
2%,2021,50(12) :1993-1997.

[15]) [, KRS, E3, 55 AAL DA A 5 AR B
WOFE R B g kS [ 1] T b BE 2%, 2022, 28 (12) 1 2105
2108.

[ ks B H9.2023-04-03]

[ E=ERE. EE EXHE. 44



