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Abstract

Objective: To investigate the effect of postnatal EPO treatment on brain damage in premature in-
fants caused by intrauterine infection. Methods: Ninety-six preterm infants delivered from June
2017 to December 2017 in our department of obstetrics were enrolled. The placenta of the preg-
nant mothers was examined for chorioamnionitis to determine whether there was intrauterine
infection. Enzyme-linked immunosorbent assay (ELISA) was used. The levels of cytokines IL-1p,
IL-6, TNF-a, and IL-10 in serum of preterm infants were measured. Brain MRI was performed 3 - 7
days after birth in preterm infants. Brain imaging was performed to determine whether there was
brain injury. Children with internal infection and brain injury were treated with EPO and serum
cytokine levels were measured again after 2 weeks. Results: 1) The incidence of brain injury in
children with placenta pathology diagnosed as chorioamnionitis was 67.5% (27 /40 cases), and the
prevalence of brain injury in non-chorionic amnion group was 16.1% (9/56 cases). The difference
in prevalence was statistically significant (P < 0.05). 2) Serum levels of IL-1f, IL-6, TNF-a and IL-10
in the infected group were (5.78 + 1.31) pg/L, (7.62 + 1.24) pg/L, (5.21 + 1.14) pg/L, (1.18 % 0.15)
ug/L, respectively. Compared with non-infected group, the difference was statistically significant
(P < 0.05). 3) The levels of serum IL-1f, IL-6, TNF-a and IL-10 in the brain damage group of pre-
term infants were (6.17 * 1.42) pg/L, (7.39 + 1.17) pg/L, (5.54 * 1.05) pg/L, (1.21 * 0.12) pg/L,
compared with the inflammatory cytokines without brain injury, the difference was statistically
significant (P < 0.05). 4) The serum cytokines IL-1f, IL-6, TNF-a and IL-10 in children with intra-
uterine infection brain injury after EPO treatment were (3.40 + 1.14) pg/L and (4.47 + 1.34) pg/L,
respectively. (3.59 % 0.81) pg/L, (1.53 + 0.16) pg/L, there was a significant difference in serum cy-
tokine levels before and after EPO treatment (P < 0.05). Conclusions: Premature infants with
intrauterine infection are prone to brain damage. Cytokines may play an important role in the
process of brain injury induced by intrauterine infection in preterm infants. EPO intervention
plays an active role in intrauterine infection of brain damage in preterm infants.
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HE: RIHMRALMAE SR (EPO)RIT B WSS B LI G F HT. Fik: E#20174
6 A E£2017F 12 A TR =R RF=)Lo6H], XZEBHGR ., BETHRERE, FERESH
EE WG (REMBRFEER); KA ELISAERN & B 7= )LIMLE H 40 A F1L-15. IL-6 TNF-a. IL-10
K B72)LAEJE3~7TRATAUMRI, it kR FR A B R B AERSh; ik HFEE
B ARG IS 1 B LA TEPOYRYT, 2 G BRI IMEMMRETKF. 4R: 1) Wb
KRAER. BRERELKAREELERHN6T.5% (27/406]), TRYLHN16.1% (9/5641),
ARG RAER, ZRESITHEE (P < 0.05); 2) RYLHIMBIL-18. IL-6. TNF-a.
IL-107K"F4351°8(5.78 £ 1.31) pg/L. (7.62 + 1.24) pg/L. (5.21 £ 1.14) pg/L. (1.18 £ 0.15)
ng/L, SIERPHAMEAFHE, —FEZREARTFERE (P <0.05); 3) B=)LRHHAMmE
IL-1f. IL-6. TNF-a. IL-107K“F4%3%05(6.17 + 1.42) ng/L. (7.39 + 1.17) pg/L. (5.54 + 1.05)
pg/L.(1.21 £ 0.12) pg/L, 5EMHHAH R HEAME 7 HE, —EZRFARITERE X (P < 0.05);
4) ERRBREMHRGAE)LEEPOIRYT, MBMMETFIL-18. IL-6. TNF-a. IL-104-514(3.40
+ 1.14) ng/L. (4.47 = 1.34) pg/L. (3.59 £ 0.81) pg/L. (1.53 + 0.16) pg/L, EPOIBITRIJG,
MFARETFAKFERERTER (P <0.05). 4 B=)LENRESERERSG: ARE
FHEENBREBE)LRRG KRR AT e K EEEER: EPOTHEE NBRYBUE LG
MR EBARIEA.
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BEE 7 BERUETAE JLERE I R BRI S R, B LR IR R 0 s 245 2 AR T, SRR )L
AR5 (0 A AR ) R BB 2 A 1], B G S EUR ) LR O ) R R, 5 5 LA &
JE P2 R D REFRRG K R H a2 B EA, CRONE NSO A, A B RE A s NG R A
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AHLETR. MARTEER, A2 imEEdR T e, RENRREL, FIEIL
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FOHEF IS F ) LE WERR SN R R, RIS AE B LI B3 0 24 o T 2, 9™
JUE ARG 3 Um0 (6 T R LI PRAR S

2. #EREHE
2.1. IIGRER

EFE 2017 6 HZ 2017 4F 12 A TIREE R F7 )L 96 Hl(iaEE 32~36 + 6 Ji, HAfkEH
1400~3400 g). VEREHRR FARANBE: Z 0BG RS T . SEgRIANE IR 0. OB, BEAAFAE
FATES . WRCRRSEAS RAEVE S8 st SRR BRGNS s B LA AR B R R sk, s AR M e i A
W RNE RGWG T . FTiE R )LIRRE . M. AR E ., 0T R IRERAE G 2 R T
B X (P>0.05).

22. ARFZE

22.1. BR&. BRIETRIE

faie )5, BUZRRHIRR 4204, AiEHE. UIA, HE Y )m e BMstha A KR o, i
SRR R BT 40 MO EUE, & W AR HEOR T S AR 456 2 BRI R R I A0 H B R #4 AR > 37.5°C
O > 100 Wmin, 2FKRME. T8 RIS E SO E NG AR IR IS Wb, R )Lah
JRYL A AR LA

2.2.2. kPSR

PR EIL A HEA S 3~7 d WAT KPR 2, R & FHIEHE TIWL, T2WI. DWI. ]k == & [
BT ESME T2 55, SREUINABUSUG R AR AL AT LU R T s 5 5. RO s 5% 200
RUIR BESUIREBE IR DWI @S 502 57 ) LRI (A 5 R A 3R B, PEECA AR T1 8 T2 {55
SR T (i 1B A T LA = 55 LUK ORI B S, FFE RR SR R IR AT 2 W SR A

2.2.3. MLHAEETF N

B2 ) LA JE BB BK I 3 ml, L 3000 t/min B0 5 min JFUCEE 2 MLIE T-70°C {£47, 5%k, K
FH ELISA VEAIME IL-18+ 1L-6 TNF-a IL-10 /K~F. EPO jAJ74H 2 J& J5 LAME IR 77 6 F R A 1 R 41
FA T 7K o
22.4. BT

EPO 477 A Ak L 2 47 Sk PG He4 )5 45 T EPO 800 Urkg, W H 1k, #lkiEst, 183 %,
Fregz 2 J&; WAL WHGYT, WERAR NIRIR. E IR R, MRS FE . SR RIEMIAIT .

2.3. Gt FE S

K H SPSS17.0 3R AEA B it 4T et A B, TFE RN & LS040 B A 2 (x £ )T, ik
FHWG ST BEAS R X REAS ¢ K06 104 RE DL T 20 Eb (%) %o, PRALIA] EL iR F AU TE A e X2 A,
P<0.05 RERZERBE R FE L.

3. &R
3.1. — IS
GINHIE T 96 B~ )L 5B 42 5], 4 54 ], RREETE 32~36 + 6 Ji, HAEMRETE 1400~3400 g. H
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TR 46 15, ARG S6 Bl LRERPRAE R )L . T, Rl HAEMRE, ERBTLLIEE
X(P>0.05). W#EI.
3.2. laE. RRIZFRIEE LA MRI &R

FP= LR A ARG R 2N 41.7% (40/96), o HL LN 547 IR 2N 67.5% (27/40), 1A KA
BRI ) LI A5 05 B RN 16.1% (9/56), AT 4824 X (x* =26.33, P <0.05). W% 2,
3.3. B )LEiE S R4 55 20 F K SEEE B

Fp7 LY 1L-18. 1L-6. TNF-a AKPEIARERATH R EE, 1L-10 KPCFIREGRA, ZRIA
it (P <0.05). EHRIE 3,
3.4. B/ )L 4R Sk R 4R I E 4R pa B F 7k EEL B

B Ui a4 IL-18 IL-6 TNF-a W3 & T 5= )L 4l, IL-10 KT R ohsifadl, %=
SR LI P <0.05). GRIE 4,
3.5. EPO J&ITHIIG B MR M 54 B ) LIS MRE 7T 4

EPO T 4HELGIT AT IL-18+ 1L-61 TNF-a FiE/KCT B RFE(K, TL-10 2697 5 RE /KT B8 T,
ZESIA R E (P < 0.05). #2785 EPO R7 AT FRARE = LI FE ) . 45 SR Lk 5.

P45 2 TC B N IR A 9 451 BLP2 LR 4 TR [R] EPO F-H5 %8, B IS A0 B 17K, Al o & %
i X E PBRGLEUm 5 45 1 8 LT EPO YT AR 45 W 5 A 3Kl MRI, /- i s AN [ AR BE IR/, L2 9
%o

Table 1. Comparison of general data of two groups of premature infants

= 12 AR )L —RRERIEE R

] N 51 éﬂ&ﬁit Jiisie3 AR
[€:25:9) OB/ E) (x£s, J) (x+s,g)
YL 46 21/25 19/27 3426 +1.38 2477 + 456
E| /| 50 23/27 17/33 3452+ 1.49 2334 + 539
t 0.39 0.05 0.78 1.61
P 0.56 0.75 0.43 0.11

Table 2. Comparison of the incidence of brain injury in two groups of premature infants

2.2 tAR LB & R

e n i 453473 41451 Hii 452455 4% T A5 4% 4 Tl 4545 4%
YLl 40 27 67.5 13 32.5
B[R s 56 9 16.1 47 83.9

" <0.05 157 LA bR

Table 3. Comparison of serum cytokine levels in infected and non-infected preterm infants (x + s), ng/L

% 3. BrF)LRRE S ERRE I E MR E FKFEER(x £5), ng/lL

A5 n IL-18 IL-6 TNF-a IL-10
TG 40 578 +1.31 7.62+1.24 521+1.14 1.18+0.15
E| e/ 4| 5 1.26+0.63 1.82+0.43 2.84+0.57 1.71+0.22

t 18.32 27.16 13.63 -15.83

P <0.05 <0.05 <0.05 <0.05

DOI: 10.12677/acrp.2018.62003 16 Mz LR BT 5


https://doi.org/10.12677/acrp.2018.62003

KIED %5

Table 4. Comparison of serum cytokine levels in brain injury and non-brain damage in premature infants (x £ s), pg/L

% 4. B )LBR A S RIS A I B R E T FEE R (x + 5), pg/L

ZH 5 n IL-15 IL-6 TNF-o IL-10
475 26 36 6.17+1.42 739+1.17 5.54+1.05 1.20+0.12
e 60 1.44+0.75 1.73 £0.38 3.10 +0.64 1.67+0.16

t 21.16 33.97 14.22 -15.83

P <0.05 <0.05 <0.05 <0.05

Table 5. Changes of serum cytokines in children with brain injury caused by intrauterine infection before and after EPO
treatment (X £ s), pg/L

% 5. EPO JATrAIfE S MR B B LILE MR FE W (x +5), pg/l

H n IL-18 IL-6 TNF-a IL-10
TRIT T 27 6.78 £ 0.95 7.61+1.29 5.99 +0.81 120+0.11
BITIRA 27 340+ 1.14 447+134 3.59+0.81 1.53+0.16
t 25.21 26.52 30.24 -13.08
P <0.05 <0.05 <0.05 <0.05
4. Wig

B LI A5 45 K 22 3R I DA ‘a8 B — i 5 P H I (PTVHD) A% M 8 ] ) H o 1 A B (O T s 7 2 1Y)
PIVH)Jy 3= B (05 A L IR G 2% 3 R 1 3R Ak (PVIL) AR 36 B P i B2 43[4 S 3L & AR R 2
KR, BNBREERFRREZ —. RVERNIEE AN 5 R A SR (5]

BERIRR RSB R B EEERNZ —, IL-6. IL-18. TNF-a %5 2 Y4 i P 776 577 LI 5 1
Je AN IGE H A E iR LI B T 6], AR E[ 7182 R PR, o i A B 2 B 80T BUE K
ge, FHUFRRER G, RPN R ES B NEERREY.. BURAEDIRNEHE, 51K E MK
ge, WOEPRE RG0S R, S ARAT IR RIS, FIEL IL-18 IL-6 TNF-o 552 48 1 41 fg K]
FRIBKIG . MR P A /D 9 fie R 4 i ) R T B IR 4B M s o4k, T 5 R L R 1 2D
RIETAMRE 7w, B>, 285 SO Y s, A R [8]. B IR 5 i K R,
L7 Ui 2H 2 b D S8 R mT AR A S e A LA L EE B SR o Bk b, TL-10 1R AP R 4IMIR 1, fEZ0BEAZ 3
T3 SR AR D IR G IR O 3 WA RIRBRAG, A AR R AR SS, RIER S5 R 1K R4, Sl
L ) LB G R A i o AT FUE I PR A S AR IR R A I R AR AR, RIS ZR A RIT ¥R
M =26.33, P <0.05), B WNBRYLMFE)UHE SR ARG HEcE A G 5 AR G i 57 40 R 1K
F, EFAGERE (P < 0.05), SRR T PR G R A K R i B B W £ 4 iR 2 M4
FR T KPR TR iR i 4 i, P 22 A GRiT 28 3 (P < 0.05), S M 4H M PR -7 7K1 5 i 4% A A ik
BE . AR RS R RGBT EPO A T & 6~7 JIFEE A, — AT M AR AR,
R4E B &G E TR, EPO AL 238N, 6K B2l Tiay7 & MR, a4k EPO fEM i1
T A T S e, 7 I L 20 IR R B EPO Je H A2 AR 30K , HAE W54 i 2238 7K 7 I 2 48 i,
AIRETEM A KGR B it i R EEEH 9],

EPO AT SE R N s el g 2R My 2 ) F 3G e pit s FIA i o, a2 i i . A7
i, Rt OPC bl (R KR FRBCRI I E TR,  RIE TN E B RIER[10]; HEbéat
BEMRBEAR) I EEHE, a2 Ry ER 1],

o EPO WL 2 /E FH BCRTATT 577 )L P IR e o 457 4 () BB B2 B AR o JOE IR N5 2 P (1
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AEREE, R gk 5 i B R EA LR . EPO RIS VA BRI, AR I B R, ek 2 R R A
JITESC A I 56 B B IR [ 12] 0 Chau S FU4R3E, 76842 K BN H i sh B8, WiZEH] EPO A . 25 k>
KM IL-18+ IL-6. TNF-¢ mRNA, FFH KK T2 13]. Shen 25 [ 1413 ik 8 57 25
BRI thEPO RERSRANA U A 4R 1, AT S BUR R 7 mRNA AKCFI K. Kumral Z5[15]
IR I, EPO A LAYRAR AE 22 A 5 10 A7 BRI 11 0453 535 R0 A DRI 28 IR 7 I RE T8 ARHIE 53 23 4T EPO JR97
AT JE B A B 57 4 L7 6 R R R AR A K, I 22 7 A Gii 2 (P < 0.05), KB EPO W] BEiE
REEHTR A0S M B, TR AR5, 5 BRI R — 8.

H A 9 G 0 B EPO 43 KA ™ 5 1A R, (H D K IASh A WS IO G IE 25 S44E 85 , K EPO
Iz R T IRARIA YT , 3 75 B 22 KB R IR A4 S FF . EPO 52 ) LR 453 455 F A MURE 7 72 L 7E
ENEFITRE, WEMAHRESE %A AR FIERIEIT .

=
YRR )R, WH% 5 2017GX097.
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