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BA NMBAZEATRIEG T #r 4 LB S ER I 14 ik fs B9 77 0% Xt
mE HMGB1. GFAP. ACTA 7k Ry =20

(3

FLE, BER, ZEK
(SRZE O A R bR A= LA, L 3K Z 10 075000)

E B : i EH AILL E (recombinant human erythropoietin, rHu-EPO) 7 SR A WA R 1A 7 8 A
JL@%%‘E}U{HT&Fﬂrﬁ%(hypoxic-ischemic encephalopathy, HIE) H@ﬁ’ﬂl&m’mﬂ%%ﬁ*ﬁﬁﬁ%%EBl(h1gh
mobility group protein B1, HMGB1) . &4k 4 & [ (glial fibrillaryacidic protein, GFAP).
T Z A(activin A, ACTA)K MM, 7735 $20184F1 H £20204F 10 H ik K K i A4 A~ B WA
196 WIHIE B LFANL /3 AL, 254805 o X BREH SRR BUXTRE IR YT + WARIEIA YT, WAL 78 X B 20
B FEAl S Hu-EPO, HEiBY7 14 do ARS8 L E R R VUSRI S B0 VP AL PR 2R I RT3, JF e
B RARYR S I 6] o UK RS I T . J5 A6 2 SR R ) L O MR R 52 o T B AR A5 1k ) 5 TR YT
AT R B4 LA T i 22 25 (neonatal behavioral neurological assessment, NBNA)BEAL & L& I RE
KBRDL, R EHK G0 28 W BRE A A I H S HMGB1 . GFAP., ACTARIA/K Y5 ic sk Bi4Lih 7 m Y
AR HEM, R WEHBANERNSS.42%, BFEmE TR IRAM62.50%(P<0.05)., WEL4 H
JUER . UK g o JE IR SO L IR R S I Ta) B A R A5 1k P T B Jd 82 7 X BR 4 (P<0.0S) o MR IR
J7J5 14 dIUNBNATE > 8 35 3 T X IR 2H (P<0.05), IfLIEHMGB1 . GFAP. ACTA/K- & KT % IR 41
(P<0.08). PIZHA RSN & A 22 7 R Ge 73 L (P>0.05) . 4518 rHu-EPOTESIK 5 WARIRIK &
IAFHIEMACR B3, nl et LS B, FERMIEHMGB1 ., GFAP, ACTAKIAKF-.

ES: 35 B AR LB B A s ARIRYT VL EAARLLR; MAU6E

Effect of recombinant human erythropoietin injection
combined with mild hypothermia on neonatal hypoxic-

ischemic encephalopathy and its effect on serum HMGBI,
GFAP and ACTA levels

LI Wenying, YE Feiran, LAN Zhibing
(Department of Neonatology, Zhangjiakou Maternal and Child Health Hospital, Zhangjiakou Hebei 075000, China)

Abstract Objective: To investigate the efficacy of recombinant human erythropoietin (rHu-EPO) injection combined with

mild hypothermia in the treatment of neonatal hypoxic-ischemic encephalopathy (HIE) and its effect on the levels

IFm HEA (Date of reception): 2021-12-10
#{E1E#H (Corresponding author): Z=3CH, Email: hbzjkzms@163.com



1370

I R S5 B8, 2022, 42(6) https://Icbl.csu.edu.cn

Keywords

of serum high mobility group protein B1 (HMGB1), glial fibrillary acidic protein (GFAP) and activin A (ACTA).
Methods: A total of 96 children with HIE treated in our hospital from January 2018 to October 2020 were
randomly divided into two groups, 48 cases in each group. The control group was treated with routine symptomatic
treatment + mild hypothermia, and the observation group was injected with rHu-EPO on the basis of the control
group for 14 days. The clinical efficacy of the two groups was evaluated according to the recovery of consciousness
and muscle tension, and the recovery time of consciousness, muscle tension, primitive reflex time, respiratory
recovery time and convulsion stop time were compared between the two groups. The neonatal behavioral assessment
(NBNA) was used to evaluate the neurological function of children before and after treatment. The expression levels
of serum HMGB1, GFAP and ACTA were detected by enzyme-linked immunosorbent assay; at the same time,
adverse events during treatment were recorded. Results: The total effective rate in the observation group was 85.42%,
which was significantly higher than 62.50% in the control group (P<0.05). The consciousness, muscle tone, primitive
reflex, respiratory recovery time and convulsion stop time in the observation group were significantly shorter than
those in the control group (P<0.05). The scores of NBNA 14 days after treatment and MDI and PDI 6 months after
treatment in the observation group were higher than those in the control group (P<0.05). After treatment, the NBNA
score of the observation group was significantly higher than that of the control group 14 days after treatment (P<0.05),
the levels of serum HMGB1, GFAP and ACTA in the observation group were significantly lower than those in the
control group (P<0.05). There was no significant difference in the incidence of adverse reactions between the two
groups (22.92% vs 14.58%, P>0.05). Conclusion: Rhu EPO injection combined with mild hypothermia is effective
in the treatment of HIE, which can promote the recovery of neurological function and intellectual development, and
reduce the expression levels of serum HMGB1, GFAP and Acta.

neonatal hypoxic ischemic encephalopathy; mild hypothermia therapy; recombinant human erythropoietin; nerve

function

B A L 48 B i P i 6 (hypoxic-ischemic
encephalopathy, HIE) &#i/E JLHFE ™= 85 %
) — e 2AE, AT ECH A LA R T RE A, B
FRETM K, BR T RIS AEIRIT AL, T X B
AL T R P v T . AR IR T 2 H AT I
R EIRIFHIER & B, %7 32 F 1T 3T B
B REO LA [ 2= T K F LUl I 20 i A3
M 325 BB G AP 9 F T AR DEZE 2 A A7 D s
ARG R 9T % RE A% [ AR I R HIB G L2, ko3 8 A=
LRI FUS o f2 20 40 i 4= i &K (erythropoietin,
EPO) N N UL A BE 86 IR, AT 0 1 i R 21 40 g
WaFE S Ak, dERRAN A AR, EERITE
MEEA LG RMA MY, HAEPRY LB EPOR
AR, AT LLAR S S i L T B0 i 45
P, B THIERH G . HATA WETEPO
MRS E I ALE BT, AR R &
i #% % % % F1B1(high mobility group protein B1,
HMGB1) . B 2F 4/ 14 25 1 (glial fibrillary acidic
protein, GFAP). B0 Z A(activin A, ACTA)TE
HIEH A LML 3Rk, 5 % 55 i % 1)
G, XHIBWUS M A —E R MHE. Wik,

AT W EL B AL K (recombinant human
erythropoietin, rHu—EPO){fET(&Eﬁ%ﬂE{E&{E{ﬁ
JYHIER Y7 &L, Ik 4l & LI HMGB1 |

GFAP ., ACTAZKFHRIHE S HIEM A OCHE:

1 XMKRE57Z%

1.1 3t &

PEH20184FE1 H 22020410 7 3k & 1l A gh #4
fEpe IR 96 BIHIE B L, R A BENLE TR IE 0N
WEL L 55X IR, Rl #5480, ASHIESE O 3E i 5k
KT AL PR PR 2= e 2 e, BILEK
J XFAIF ST 9 25 1 R 7

NAFRHE: 1)L HIEIG R 2 WidsE" s 2) R
Wt =36; 3)HAKE=2500g; 4)H LS min
Apgarttir<s; S)BILEBAIERE . HEBRR U
DERIL; 2)BIFE NG . N . Se kAR
WL 3) RIERMERE SHE L.

1.2 BIT A&
Xt B 25 T W U RE VR T AR IR AT, Hoh
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B RE R I AL R RN . WA R . 4 IE
R il 2 AL A, AR R R KR LE T
L AME RS L, OGP SRR, AR K
BEZEILES, KK EBEBRERIHA LG
45 el , WFTIREE £33~34 °C, FELE72 b AR
ik, A6 him LR AR E 236 C A R BUELL
AN S B B R . SR A AE X R AL A SRRl B AT
rHu-EPOE JF W [ [ 25 ME 7S20143003, JL At PUIfpA:
Y25 RN, 2 000 U(1 mL) /S IGYY, Fl&E
B H300~500 U/kg; HERAL dUEST 1R, B IR
Ky, Z et # kS, S
61K . PILIRIT I R14 d, BEVIEHAE] e H o

1.3 MERIEHR

1) I RS R B AR R S AF B, 4G BRI
10 1 I | K QA =N TN el 2 T N G
PRSI 8] B A5 R4 1R I TE) . 2) TIRYTET . RIT R
14 &R HH A JLAT M 5E 3P (neonatal behavioral
neurological assessment, NBNA)PEAL BT Az JL# #ij 28
Tige, VAN ES KT wEB LK T .
T RRedy o I R Se— Bt e s~ #8 43 220> 5
H, &40 E%mLinkeng&ﬂZﬁ’((%Zﬁ}) |
40, Br=37® TIEH , oo R 26
S o 3) KRB A JLIRITHT . 16Y7 5 14 dik ik i
2mL, SRIBER G fHL A I HMGB1 . GFAP
ACTATE LT PR IEK o 4)TRAIC A LR
I W A] L A AN RS20 4

1.4 JTR0EM

BILEREW, ChmER, WPR-FRA
J1, WUk I IER R BILEIRIEW, KK
B, WERIER, WUk TR TR, MR &
JLEB . PRI K LK J7 J6 BA & 28 £k £E 2 hn 5 T
WMo BARFR=(BA+HR) /BB Ex100%.

1.5 Fit=4b1E

K HSPSS 22.080 8K b Bl o H i TRk
TFEIES A B 255, HABBbRifEE (xts) %

F1 FHEEMBA R L (n=48)

Table 1 Comparison of basic data between the two groups (1=48)

TN, LN SR R BCXT RE A e E AT A 56, PR A [
LU AR b ST AR AS B AT R 50 5 4008 R A
(%)Fm, RHX/Fisherk§ MR LT .
P<0.05 HESHA G5 L,

2 /R

2.1 ER&EM

PRZAYED . B . fKE . 114 )5S min Apgar
B4y . HIEJR IS FR B S SE okt 22 R BRI B X
(P>0.05, 1),

2.2 ImRT3
S5XFRAME, WA B AE R8T &
(P<0.05, #*2).

2.3 I RER R EMER S ER

MEEH TR WK T IR RO . PRI R A2
Fisf 1] K ¢ Bk 457 1F BsF 1] 5 % RE AT AR L, 35 B I 46
(P<0.05, #3).

2.4 HMZINEE

RITHT, PIAINBNAMEA L, 2% L%t
2 L (P>0.05) 5 MIALIRYT A 14 dBINBNATESM L
RITATHE N (P<0.05), HLWEA & & T X iR 4]
(P<0.05, #4),

2.5 MMi& HMGB1. GFAP. ACTA K

BITHT, I IMEHMGB1, GFAP., ACTAJK
T BTG B L (P>0.08); VAT, PILLINTE
HMGB1. GFAP. ACTA# k&L (P<0.05), H
NLEE 2 LX) HE ZH BAIG R 82 3% (P<0.05, #3).

2.6 TRRA

WLEE LR AR IR . DR . T IR
W RAE . BEMLFEAG . B F DIRER . e B R
LA Z . IR R BN RO R AR R R, 22
FEIIG B L (P>0.05, #6).

ZH 531 PRI /%) /151 Jia %/ JE KT /g /B )5 S min Apgar?f4>  HIEST4 (T /) /i
k=S4 25/23 39.51+2.74 3156.42 +200.14 3.15+0.56 37/11
X HEZH 26/22 39.08 +2.85 3211.49 +215.07 3.12 + 0.60 38/10
X/t 0.042 0.754 0.231 0.061
P 0.838 0.453 0.818 0.805
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2 WA KT LB (n=48)

Table 2 Comparison of clinical efficacy between the two groups (1=48)

451 B/ [1(%)] A5/ [11(%)] Tes%/ [41(%)] SR (%))
pUk =<l 17 (35.42) 24 (50.00) 7 (14.58) 41 (85.42)
X HEZH 11 (22.92) 19 (39.58) 18 (37.50) 30 (62.50)
X 6.544
P 0.011
3 M A IGREER R A TR S 185 L8 (n=48)
Table 3 Comparison of clinical symptoms and signs recovery between the two groups (n=48)
45 BRRERE /A DK IERE/d R RETRE RS /d PRI A A ] /d EBRASE 1 E] /d
MG 3.04 + 0.45 4.19 £ 0.62 4.81£0.75 2.28 + 0.64 1.82 +0.35
X HEZH 4.17 +0.53 5.33 +0.60 6.11 £ 0.78 3.42 +0.59 2.37 +0.51
t 11.260 10.531 8.323 9.074 6.160
P <0.001 <0.001 <0.001 <0.001 <0.001
F4 FANBNATES LL B (n=48)
Table 4 Comparison of NBNA scores between the two groups (n=48)
NBNAPES

20 51

1RITHI WriE14d
MEL2H 27.08 +2.62 38.67 + 1.59*
Xof A 26.93 +2.75 34.05 + 1.84*
t 0274 13.162
P 0.785 <0.001

HR4NGI AT, *P<0.05.

Compared with the same group before treatment, *P<0.0S.

s FLAIMFHMGB1. GFAP, ACTAZK L% (n=48)

Table S Comparison of serum HMGB1, GFAP and ACTA levels between the two groups (1n=48)

HMGB1/(ngmL™")

GFAP/(ng-L™")

ACTA/(ng-mL )

s
A IBITHI BITIE TRITHI BITIE TRITHT BITIE
WL 15.56 +2.35 11.35 +1.28* 133.62 +28.50  104.59 +25.81* 74.15+9.21 64.39 + 7.11*
popiizta:| 15.18 +2.40 13.07 + 1.54* 132.77 £29.03  115.26 + 24.50* 75.03 + 9.45 70.58 + 7.30*
t 0.784 5.951 0.145 2.077 0.462 4208

P 0.435 <0.001 0.885 0.041 0.645 <0.001

HR4UGRI AT, *P<0.05

Compared with the same group before treatment, *P<0.0S.
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R MATRR RN K & E LI (n=48)

Table 6 Comparison of the incidence of adverse reactions between the two groups (n=48)

T RiE/  OHRHE/ BCRIRIIR  BEMPERS, AFEIIREM S5y LL4iRg e/ SR/

[B(%)]  [Bil(%)] sE/[BlI%)]  [Hl%)] F/BI%)] [H10)]  Z/[Bi%)] [Bl)]  [Hil(%)]
ML 3(6.25) 0 (0.00) 2 (4.17) 1(2.08) 3(6.25) 1(2.08) 3(6.25) 1(2.08) 14(29.17)
YR 2 (4.17) 1(2.08) 1(2.08) 2 (4.17) 1(2.08) 0 (0.00) 1(2.08) 0(0.00) 8(16.67)
g — — — — — — — — 2123
P 1.000 1.000 1.000 1.000 0.617 1.000 0.617 1.000 0.145
—: FisherEHMERL

—: Fisher’s exact probability method.

3 itip

HIE R & A T A L = —Fp fe 20, &
BINGSIE-9 SR @ el o B A S e W 1
O F R, WG & — RS, W RIE T
AR e ik 6 2 j LA e 7™ Y i s o BE AR A g
INAHHIER K AEWLH S H B0 . 400 N A5
2. A2 G T B % M A 2 0 5 A A AR
A WHEAEILRIAA T AT, i aa
WSREE . By, FA T AT
B LG5 1 75 B Pk &2, P&k B IR BIE W
Ko AN E . 2 IE R BT . RS R HIER
LR RE VA YT ARG, v WAL A AR SR AR
A%, B Ik B 45 o — 28 I, I R — A LA
WA IR T 1 2L RGP HIE . R R AR IR T vk 1Y I
fEAE — & R b oot B LA i 0 45 A 3, X3
Sy EE LT R KA . Mg R B, R
PR a] A2 E O I 2o Al i AR, 5 AR IR
156 AT 452 5 HIE B9 I R Y7450

AW FE S5 R WS BA R R TR IR
H, BILEW. LSk S, A RS R & R
TF] R 155 B A% 1E B 1B] 4 T % IR 2H . VAT S INBNA
Ay TXFIRAH, W rHu-EPO T 2 5 HIE B IIfs IR
SRk, bk B L M A RE, X 5DuPont
A Y G50 A [R] . EPOJE 15 JIF 72 AR 1Y — ok
A, AR M 0 o i AH 20 s s . Atk
AR R, Hak BAYR . MK A b,
PUAN PR T L WD 24T 4 b A S TR Y i
L (81 E 2 TR 2 e s 7 8 | ) A i 2
e, BAMEEyohte., WARIRIAIT ZEidy
T I8 G AR B R, AT DR/ i R o
P2 A0 UR T L ML 58 RE I B ) — FR T IR
rHu-EPO -5 HIK F v £ 05 T & M AR 9 VE T, M

M2 B HIETR I OR, #F— s BULE R

g U R . AL RE RAE R . 414
AT RHEAIBSES TR0 E AL LR,
HMGB 12 N B4 . B 5T 40 i 55 3 2k i — Fh A
T, BANSRIERR , VIR fEotim
FEMHEER, fEHIBE LG P2 & F£is, SHIE
1) %A R B ST, GEAP R bl 25 5 5 41 i 35 55 1
— PR SR, IEEE O A KRR O R
FE PR 0 4 R TR I R A M K g,
L35 ZSF B S Fh s, mT T DA HLE S 15 % it
Jal, ACTARFLAL AL KK 7B HE F A 5t 2 —,
BT R s HAE RS S LR S E R i AR R
VEERBEMER ., AR AH . MM EHMGBI .
GFAP. ACTA/K V-1 AL TX R4, X J2& I A rHu-
EPOE A M AL T YL RIEM, T —4
FEMEHMGB1. GFAP. ACTAZA/KF; [6 Wi
B], HMGB1. GFAP. ACTAZ 5 THIEW B4 &
JEHLE], W AE b HIENG RIT R0 K S PFAl 48 br o
BE A M 6 sh ik 36 U &k B . rHu-EPOBE S R I
NE-«kBZE 1335, THEPI3KAIAKT B 2 iR 1k
K, ESErHu-EPO A3 i P8 ¥ NF-« B {5 51 %
PI3K/AKTAR il f B IEPLR . Prr &\ T-1EH .

AW P 4 LR BN & A R TG R 3
5, FWHrHu-EPOIRYT HIEH A 5 5 & 4k

Zi LTk, rHu-EPO G B & WK IR G
J7 A A i HITE B LI R E AR S b 28 D g iy 1k &2
HMGB1., GFAP, ACTAZ 5 THIEW K/ K&,
AR by LTS PR FE A o

S5 3k
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