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[(FWE] BH URaaifiAdmEz (EPO) X AE R BUBSPER 5 5 P A0 AL S IR T i 52 m)
Fik 2 B AR 26 HEEPLAN 3 4l XTHRAL (JERE AR AEBERIK) | IR20 (LPS) 41 (JEEEA
0.6 mg/kg LPS ) &% EPO T (JEETEA 0.6 mg/kg LPS + 5000 Ulkg EPO ) , 4 YEST24 5 d, RN Jls 1 55 5-
TRBLSEREBEARZ T (BrdU ) (50 mg/kg, Qd, 3EZES5d) , Il 1 2 24 h 5 R A e 414k 7 A ik 2 2 i
ok mBORL R 2 BrdU FiE AL D2 MR R4 R B 1 -3 ( Caspase-3) R IAHAL. &R EPO TTi4l. LPS
ZH I 2H 200 bR T B THTFR P P 28 5 B 2R T IR (P<0.05) , {H EPO T2 LPS 41 #2276
Guit2EE o EPO T4 BrdU BHPERAE LPS AR EW L (5129 vs29+6) , {EEXTIRAL (67+12) Wb
(P<0.05 ) o EPO T4 iH LAY Caspase-3 PHM:H A% LPS éﬂﬁ%uﬁa&'\ (279+1.5vs34.0+13) , {HAZ T X}
WA (21.0+1.7) , ZRIHEGIFE L (P<0.05) o i EPO Wl {EikERyL 5 Az A U5 493 ) i 5 DX A=
PR MM A IR P AR A PR T [ rhE L4 )LRIZeE, 2014, 16 (3) : 290-294 ]
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Effects of erythropoietin on neuronal proliferation and apoptosis in neonatal rats
after infection-induced brain injury

XU Fa-Lin, GUO Jia-Jia, ZHUANG Fang-Li, ZHANG Yan-Hua, WANG Cai-Hong, AN Rui. Department of Neonatology,
Third Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China (Email: xufalin72@126.com)

Abstract: Objective  To investigate the effects of erythropoietin (EPO) on the neuronal proliferation and
apoptosis in neonatal rats after infection-induced brain injury and the neuroprotective mechanism of EPO in neonatal
rats with infection-induced brain injury. Methods  Twenty-six two-day-old neonatal rats were randomly divided into
3 groups: control group (intraperitoneally given an equal volume of normal saline), lipopolysaccharide (LPS) group
(intraperitoneally given LPS 0.6 mg/kg), and EPO group (intraperitoneally given LPS 0.6 mg/kg and EPO 5000 U/kg).
These groups were injected with respective drugs for 5 consecutive days. Meanwhile, each group was intraperitoneally
injected with 5-bromo-2'-deoxyuridine (BrdU) (50 mg/kg) once a day for 5 consecutive days. The expression of BrdU
and cleaved Caspase-3 in the hippocampal dentate gyrus was detected by immunohistochemistry at 24 hours after the
last injection. Results The number of neuronal cells in the hippocampal dentate gyrus in the LPS and EPO groups was
significantly greater than in the control group (P<0.05), but there was no significant difference between the LPS and EPO
groups. The EPO group had a significantly higher number of BrdU-positive cells in the subgranular zone of hippocampal
dentate gyrus than the LPS group (51£9 vs 29+6; P<0.05), but a significantly lower number of BrdU-positive cells than
the control group (51£9 vs 67+12; P<0.05). The EPO group had a significantly lower number of cleaved Caspase-3-
positive cells in the subgranular zone of hippocampal dentate gyrus than the LPS group (27.9+1.5 vs 34.0+1.3; P<0.05),
but a significantly higher number of cleaved Caspase-3-positive cells than the control group (27.9+1.5 vs 21.0+1.7;
P<0.05). Conclusions EPO can promote hippocampal neuronal proliferation and reduce neuronal apoptosis in neonatal
rats after infection-induced brain injury. [Chin J Contemp Pediatr, 2014, 16(3): 290-294]
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RE ST RN, Mt AR EN T
AN T 5%, LAk, Bl XHE 2T 40 g
W ZE (erythropoietin, EPO ) HIREAYHHE—DARZ AN
NIE, EPO 7 il 458 03 (4 PR 45 I T a2 5 |
NI, (AL AR e 2, ABF5E R
Y fg Z B (lipopolysaccharide, LPS ) 5515 & 57
A BRI R © SR B A A bRie 4 -5- TR
J S IR MR EAZ AT (BrdU ) R ANBE IR T 45 S —T
TR 1) 2 ok 2 R K A 2 R B 1 -3 ( Caspase-3 )
PRIT EPO Xof i AE TR BRUER G 1 i 463 473 ) ot 22 1 240 i
M X I — T S DR [l BRE T )2 p 2 i 3 R
P BRI
1 MRS FE®
1.1 FEiKH
Pt K BTG 1L ) Caspase-3 22 o [ BT AR Al 4
PR BrdU £ v BT S W 25 v fo e 21 AR &2
(SV002 ) ¥EFIbat R ARAMHEARA RAF,
DAB &5 H AL P2 S A U AR A BRAF],
FH N EPO S E 4 N EPO 25 AR IR (5 w45
Ay BRENR Y ) (cEPO ) 1 by U b B4 A Rt
12 ZWEHHMRHA

26 HIEHS 2 Hi® (P2 ) Sprague-Dawley ( SD )
B KRB FATIES : SCXK () 2010-0002]
WA R st AR, (A% 6.9+
0.4 go TELIR - SBEEAACHE 12h 2T, HBER
H ISR, SRR R EBENL o IR (8
RIS S AR A R K + S A TR EPO
2 EHR S ) L LPS 4 (9 2, 0.6 mg/kg LPS+ 55
ZB EPO 25 FIXT RS ) B EPO Til4] (9 H,
0.6 mg/kg LPS+5000 U/kg EPO ) 3 4H, 4% 4 ¥y i%

SRS Sd (BRI P2~P6) o il i i LM ST 5 d
LPS (0.6 mg/ke ) #EA7 AR Je JEYs S B00 AR U4
R 2% 21 A R R IR 1 B 50 my/kg 1Y
BrdU, #FH 1K, #EEN 54, HTE)a 1 kE
Zjj5 24w (BRI P7) FREE, VEFEIUN, RABAE -
el (HE ) Gy kT80 B 5 R ] sy g w22
YN, I G 2H A T A DN i 2 20 I itk [l
WURL R )2 BrdU FIYG{L Caspase-3 25 F I ZRIATE M
1.3 #RAFIE

3B AE KRBT HRG— K25 24h (P7)
KGR AR, BUPEM, ST 2V FEE
SYTF IR, 5 W 00 A B B RO, A7 HAR ST 1
A S B TR S AR RO ARAL s A AR K
T, P 4% 2R PR RS, T
Fii s PR R U ZH 2, R E T 4% ZR PR
48 h, BEEWAEIOK A HREN], A, L
WG RO bR, ERIROESEY) A, B 20 5K R
Bak, VIRIEREN S um, #BRIE&M.

1.4 BrdU K i&{k Caspase-3 REHALNFi%

A ST R R AL R, BB BRI K AL,
ZEVRK VR 3 WG, MM R B SO M A& &2 8 min
( FE Kk 3min + ik Smin) , B HG 2K TE
2K, TN 3% i FEALE IR E 10 min, ZE K
PBS £ 8 2 ki, JnE A MERE 10 min, BT
Ay AR —Pt (RBrRE BrdU s btk UG LY
Caspase-3, 1:50) , 37°C i 1 h, 4 C k., H
W BrdU Yo iy, 7Ei b g & —buan,
DNA 7544, Bifit 2 M HCL, 37°C 30 min, Ji&f0 0.1
M iz ERZE i (pH 8.5) , 10 min, PBS ¥ 3 1K,
4% 5Smin, PBS MPYEETHIMAYZE L =41 37 C &
H 30 min, PBS ¥k 3 ¥X, DAB &Af 2~3 min, 7K
REY 6~8s, HIRIKE /1, FIRAKMYE, Bk,
B PERIE B PBS AR B ERI T IR
1.5 HE %t

AOED) R S, BRI AE K AL, IR AKS
WG (T 2 min; ZEIBKPE 1 min, ERFRVEGAE 701k,
FEIRKYE 2~3 s, TN IE AL 2 ming K
B EH R
1.6 HHREit#L

K Biosens Digital Imaging Systems V1.6 34T
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DI R AR [R) AL T ¥ S AR [RORE R 2 BrdU 516
b Caspase-3 HYBHPELEMIEL, BOLIHEE N ZY)
BrdU Flifi 4 Caspase-3 FHYEANMIEL, FHM:40EIF%R
WA R R O

1.7 it ESH

ST SPSS 17.0 56 AR PERER T4 5

i, TR BORHHIE + iR (xs) FOR,
2 GORHA] FLBCR FH B R R 7 22500, 2L T8) 7 7
FLBCRH LSD 5, P<0.05 22 RATGE24 0 3,

2 #R

21 BAFEXREEILE

B RRAE P2 B, REZEF LSRR
X (P>0.05); PTHF, 434 KEIAR2ZRIHE,
EPO T 41 F LPS MK TXF B4, [ A ST
3 (P<0.05) ; {H EPO THidH 5 LPS 4 4

Xif MR 20

BrdU %=

Caspase-3

L=

1 BAEFEXREDEREGHR TE BrdU R i& Caspase-3 FIFEMERZE ( x400)

LPS 4

ZRTGIT2EE XL (P>0.05) o W&k 1,
2.2 FAMMALEDEIREHE ML LR

HE 4 (0, 5 7= Xof 1R 2 v 2 14 fR 1] 40 i 5]
FF . JRUKIEMT; LPS AU A IRANE . RIREEEL,
Yk Bk EPO T W43 LPS B 41 4l i )2
YA M. EPO T T4 . LPS 45 ixi £ 435 15 14 4K [l
B T RN M A0 IO AR X IR, A5
P X (P<0.05) , {H EPO T4l 5 LPS 41 b
BESIAEIFEX (P>0.05) , WE2,
2.3 HHEMALH BrdU K& Caspase-3 Rikk
FHILEE

TR S AR B BURE T J2 BrdU BH M 40 i A3 Ak
Caspase-3 FHH 40 i 2 80 0 40 i A% R IR BR B 6
SR R UK 20 p 35 0] W, BedU BN, HL
o 3 L E S A G E X (P<0.05) .
EPO T2l BrdU FHIH A LPS 4134 %, {B4))
B HRLAHIE/D (P<0.05) o 5408 E K RN 213
] WG AL Caspase-3 FHPEANMY, EPO +FiZH 3% fk i)
Caspase-3 FHPEAH I E LPS gk /b, HAFZ T X
FR4L (P<0.05) o WL 1, %2,

EPO T-#igH

EPO T4 K B

KR ES IR [ ORE R 2 BrdU 2635%8 LPS ZHW i 2, (AAeXTIRLHD /D, BrdU FHMEAEMU A S Ak (0 ( BREFT RN )
EPO T2 R UK 5 AR BIBURE T 2G4 Caspase-3 YIRS LPS ALB/D, (HIZ TR HRAL, 14 Caspase-3 FHIEANIR

PN B O (LLEETERTR) .
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F1 BEFEABRTFRBREETLHLLE (35, g) SMEME EPO T n] iR B M R ER, X TRV
251 ik P2 P7 ZWFFEIESE . Kumral 28 ™" 5% 87 28 KRR R 42U Bk
e ’ 0903 133509 I PERA 55 (HIBD ) ) % SR il 46 10 ) B
LPS 41 9 6.9+0.5 11.4+0.8° . o A
EPO |-1iizH 9 70+04 114+1.1° ZUHEF&@EETJ‘/J\%UE EPO ﬂU@E’/"HMﬁmﬁJE"Jﬁi /Dn
FiA 0.076 12.057 VD s 2 A UE TSR, LA EPO X HIBD A
P 0.927 <0.001

Heoa AEXTIRAI LR, P<0.05,

F2 FHEMAL BrdU, & Caspase-3 PH %L A K

ZHREAILLE.  (xxs)
" . FUIEZEAI ) 0
ZH 5 I b .
28531 (3 BrdU ik Caspase-3 ()
X HE A 8 6712 21.0+1.7 4111 +857
LPS 2 9 29 + 6" 34.0+1.3" 3078+ 574"
EPO T-Hidl 9 519" 279+15" 3278+502"
FAH 26.345 193.02 6.167
Py <0.001 <0.001 0.007
W a NSXTHEALLES, P<0.05; b5 LPS 4ILbAEE, P<0.05,
3 ifig

BBl A R 2 T B B L 453 405 1)
SRR, SR BB P LR 1543 B 3 B F 9 ke
SR AT S, B LI 5 b i sl 2 R
BRI 0 Ty S | SRS T I AT e
G B 2 R T A0 R R T 5 A ) G 2 2 8 R S
A, HAT, LPS BURBE LB RA G g
PERR 507 1 % P sh el ™% i 547, SR
8K 2 H /&8 A SR 22 5 d I IV AT 0.6 me/kg
LPS il ji Az S5 8% G 1 i 45 475 1) sl s A ), )
EPO X% G 37 A I BRI 0 425 1) O B 1 B AR
LML

EPO &2 —F ZThRe gL 8 7, BREA ek
PR LT A0 3G A E R A1, 3 A SR AF 5% & 0 ik
HEVN AT L EPO ik, HH 220 g4 |
ORI BAFTE A O TR AR R ZAE AT
Hii 20 2 N TR EPO J6 8T Pk Rk B AR A b 288 77
DRI =k 420 i 453 47 8 B8 sl A Ay S 8 ] 49 PRI B T4
Jt 33 A= 3 R e I L AU S F S e s
H 45403 )5 M A 2R 254 5 T e ) A — 8
R, BN T AERERR S EPO KT LU i ik T
BEMRAE s SR, AMEME EPO B RAF THIR, BER
3 LA S I R R A . B S B A AR
IS UFSEAMNEME PO B8 3% 1o 1M i Bt B i2E A ik 2 27,
XoF MR A AR T, S s g 1y T i 2

PHEM, HAHLH Z —nT e R s s 40 1,
Shen &5 13 1 7 29 BUE PR B A B, B R
KB G 7 B4 5 3000~5000 TU/Kg 1) EPO Xif J&&
Yo iy 8500 58 e I AN LR A L R R TR AR LA
KGO R VERT, WIS AR 4 s
Mizuno &5 16l K H 3 H A B 8 A BTk
(PVL) BEAYL B, T4 S0 (HD) B 15 min
251 /Nl thEPO REA AR HI G it . bk
g "1 BRI EPO X HR A SR E T . oA
F5E F 2T EPO X B Ge P A= K B 45 = b
UM A SPRT-RSE R, EPO JRYT IR ik
P BE BRI AR

BrdU /2 DNA Fif 4 Jia i s i A% 11 2501, X
RbF S WAL E o 55 4 0B A DNA H5E, it
G K gz m e AR T IER S BILHML /A, K
AT FH R S8 5 A A0 e S R A s e ) A A A
LRGN, PR T 20 REAS W43 2R H A b 2 A
J, R S R LR R 2, R A g 2
(A 2 3 AR X I —, HAA G A o
MZANERE 1. AL, EPO T W4l Sk
AR FVEURL T2 BrdU (350 F X I4L, A4 LPS
IR Z, R EPO ] fiE ik Bge M i 451 4058 A=
KU T X AR M AL 3G A . 34k Caspase-3
SRR AN MR T () SRR T, ELTE A s e
PR M T PR OCEEME T, A0 R YE T A MR bR
EY . AW LB EPO T-TgH %k Caspase-3 f) 4
IR LPS /b, (B4 TXTIRAL, $2/K5 EPO /]
ol /D B g 153 493 T A K RO E b 2R A B R T
AWFFE LB EPO T4l 5 LPS 41 P2, P7 WA
ZRTGHEE X, R EPO WA A K A B
I RE M JER S S v 1A R T o 2 A4 i 5 2 %o AR
A/, EPO TS I A & B ie B i 38 it 5 14
SNBSS GEZE ) 156 S I N A N T EPS
FIHE 3, ARSI Rk ta, K5
XN DUk 72 BRZE . 241 E S
AT BIHECH . 1A, BATUWESE T 1 S
ARIIURE T2 20 i AR S 0L, R H 1k
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