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3.5 d W RGRRL, 2 RHEHAG R (P<0.05). W2 SNBSSk AR R 21 i 4 2340 IR 5 R, A4
BIRR, SRR SR . SRR EAR, SkAt iAa 2170 2SI 18] 451 FADD 232k R B 1 ek 41 A0 18 FRAIG (P<<0.05).
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Protection of ceftriaxone against hypoxic-ischemic brain injury in neonatal rats

XU Jia-jun, WANG Jun, LI Rong, LIU Wen-qiang
Department of Pediatrics, Affiliated Hospital of Xuzhou Medical University, Xuzhou 221000, China

Abstract: Objective To study the protective effect of ceftriaxone against hypoxic-ischemic brain injury in neonatal rats, and
investigate its mechanism. Methods Neonatal SD rats were randomly divided into Sham group, model group, and ceftriaxone group,
and each group was divided into 6 h, 12 h, 24 h, 3 d, 5 d, and 7 d subgroup with 8 rats according to observation time. Rats in the Sham
group were performed only by incision of neck and right common carotid artery dissection without ligation. Rats in the ceftriaxone
group and model group were successfully established hypoxic ischemic brain damage (HIBD) models. Rats in the Sham group and
model group were ip administered with normal saline after the operation, 10 mL/kg, once daily, treated for 3 d. Rats in the ceftriaxone
group were ip administered with Ceftriaxone Sodium for injection after the operation, 200 mg/kg, once daily, treated for 3 d. Hot plate
test method was used to record hot plate test time in neonatal rats. HE staining was used to observe the pathological changes of
cortex. FADD expression was detected by Western blotting method. The number of FADD positive cells was detected by
immunohistochemical staining. Results Compared with the model group, hot plate test time in the ceftriaxone group were
significantly shorter on days 3 and 5, and there were differences between two groups (P < 0.05). By optical microscope observation,
brain tissue cell arrangement in ceftriaxone group was still rule, the volume slightly larger, and a slight edema changes. Compared with
the model group, FADD expression and positive cells numbers in the ceftriaxone group were obviously decreased at various time
points, (P < 0.05). Conclusion Ceftriaxone can down-regulate FADD expression in cerebral cortex of neonatal rats with HIBD,
reduce neuron cell apoptosis, improve behaviors, and play neuroprotective effect.
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BRI QRN Mar R R A
FH 4t ML 1R 98 40 i A 2 1k 4 B R A 4%
VT AF K CIE 522 15 G AR e I A2 i3 40 PR 1 Fy
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Fas/APO-1 %%, Fas fHIRFET- 45418 (Fas associated
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A9 TRIE S Sk A s A DR B A et P A B 45,
A BE SRR A R T AT e kA A Sk A i
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8% 02/92% Ny IRAG M CEUFREM A ;s
W IREA A (RN URMIF BT ) v Sk ri dh A
W (L AREBEARARAR, Mk 2 g, it
1303036); Pt il FADD bufk CIbat il B kAW
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THIEGOHE 7 d SD KR, MEMEASRR, AT
12~18 g, HRMERI SR oieft, 3)
YAEFHZF AT IE S SYXK(F7)2014-0011, sh¥fd &
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1.2 5¢A
144 HHiA: SD K R4% B BE ML AR IR /> A

BT AL BRI RIS i AA 4L, A% 48 1,
ARG A 355 S R I J L I 5434 6 h 12 hi 24 .
3d. 5d. 7d6 4L, HANTLLKE 8 H.
1.3 4%

TR, BT ARG ip A28 K 10
mL/kg, 1R/d, #2E3d; kB TG ip i
S S A R 4N 200 meg/kg, 1 7k/d, L3 d; &
IELL 3 d B0 A — I H) R4 24 .
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24 SD K RUH-BHBEB AR (0.5~1.0 min) 5,
HAMEMY, DU e T AN b, S0E h 8191 B
ik, BB Sh K, 222ks54L, gAUIN, i
BRI, [FIES R 2 he FREA—MAHFTY 2 000 mL
JEIBEIA COL BN AT K . IR A SR IE 1 2%
A HLBEESAG N, SRS E T 37 CREBH. DL 1~
2 L/min %1\ 2 8% 0,/92% N, iR A4, #F4E 2 h,
TR AR o T ARG UM D) T R 30U S ik 4y
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KA RS A8 ) A AR B A . SRS S RER
M55, FERLESE, iR 22.0~25.9 C, AL
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AU AR K SR AE AN T s T S U, FREZ
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H, %6, 4 °CE.OHL 12 000 r/min 20 15 min,
BCA VAN E B RS o HIRE . LT B4 A5
A—Pt Pt il FADD Hifk—Hi 1 1 100) FPHZHi
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M2 53 )T A 44 B TR A HCA 0 i B 42 ¥
T4 CZERHEE 24 he BEEWRSIIK . A1k Csf I
Frids  0F AT O e 20 ZREA T Bt R, R
Wi, W E, AKHER, (LRI B A AER BT
& (37 “C R E 30 min), #I—HT (Bediil FADD
Pifk 12 300) i 30 min, 4 Cibad. Wb —4t (4E
WEAER %, 1:100), DAB B, ik, Hhk
PR F AR o DB NSRBI I T A o 0k:
HORBAPEG M BAPEDI R ASIn—45t, H PBS ZZiii
B A FUOR R i B AN ESE D) v 8 7k, M
SN S JTREHL 5 M LEF (X 400). Image Proplus
6.0 EGAL 5 HT 22 58 3 M H v E5 i AN UL 1 BH 2
ik
1.9 FHitESH

SCIFR LA x5 o, ] SPSS 16.0 4t it 43
MR A AT B A, 22 20 0m) LR R FH P IR 30 22
S3H1 (One-Way ANOVA), #E—25 PPy LL i 7 2555
B R LSD v, 5 ZANFI K Dunnett T3 25, P
AL ¢ R
2 #R
2.1 EREFEITAFESLE

B2 | Sk AR 20 A2 K RRUPE B IR B T
10~15 min 5 4R HHILGERA 2, DUARIES), FHIR,
HHI A5 R, WG £ 20 min 5 H L
SR, TCATIN Ao Ja B S AE AR 30 min J5 1%
B8/ 1 h 5 IS IR 5 ks« T R4S 3k
B S5
2.2 FRHGENR

BT AR A A, AR A F AR I B T 184

FAW ] S Z R W EE G R (P<0.05), 5
PEAIZH LUAE, Skt AR 2H 1) AR RN ) #E 1. 2.d
N 2SR X, 3. 5d IS4k, Z5H
Bt rm X (P<0.05), WE 1.

£ 1 BN EAIELER ( x£s, n=8)
Table 1 Results of hot plate test time ( X+s,n=8 )

il PRI 7] /s
} YR 1d YR 2d YR 3d B Sd
BFA 63+12 61+15 56+18 50+1.4

it 14.1+1.6% 13.44+2.1% 12.5+2.6* 109+2.14
SfphAs 135418 11819  88+15 72+1.6
SETFAREALE: 2P<0.05; SHBALLE: "P<0.05

4P <0.05 vs Sham group; P < 0.05 vs model group
2.3 FM4ALRIE

W6 BB ISR ART-RA NS5
R R )2 IR TS T, PR 20 Ik 91 A e 5 SR
TEARBUES o BRI AR X i 41 230 20 40 Jfa 1) Bt
WK, AffarsEL, KIMETRE, IR R AE, &R
WONAZ A RE e . Sff i 2140 B 41 v R0
Wy, ARARER, SRR WK 1.

BFA i
E1 SRANBEERFEEEL (HE £6)
Fig. 1 Pathological changes in right cerebral cortex in rats
(HE staining)
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B-actin
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Fig. 2 FADD bands of rats in various time points
BT ARG R, B AL AE 5 I 8] 5

FADD %Kiz BFm (P<0.05); S s,
Skt A 20 A B AN ISR 2 FADD #6522 1 8 BRAI
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(P<0.05), W#E 1.

2.5 GyEENEIEN FADD BRI FRIEABEEL
PRI, HALAE &A1) 55 FADD

PHYER R4l B B E (P<<0.05); Sf4lEL

B, SkyR A LLAE S AN I 8] 5519 FADD BHPER 40

J G (P<<0.05), L3 2.

A T A 2 5 I T s fi 2 0 m] L/ S A e
B IO PR BH I 40 i, RSS2 m] L 2 BH P et
S0, K PR 2L BH 2 4% €0 490 i 2350 58 A 2R A0 gk
DL 3,

£ 1 HATFEEE S FADD EHAIHEMNRIZE ( x+s, n=8)
Table 1 FADD expression of each group at various time points ( Xxts,n=8)

AN RIE
215
6h 12h 24 h 3d 5d 7d
[FEVN 0.194+0.024  0.193+0.024 0.20140.018  0.210£0.020 0.19140.020 0.20440.018
Ay 0.305+£0.016% 0.405+0.017%  0.46310.023%  0.63940.028%  0.51340.024*  0.40540.0204
St 02554+0.022° 0312400210 0351420027 042540031 032040031 0.280+0.033
HEFRAALE: AP<0.05; SERMALLE: "P<0.05
4P <0.05 vs Sham group; “P < 0.05 vs model group
%2 HEFRFEATE S FADD PR FRIEMAEE ( Xx+s, n=8)
Table 2 FADD positive cells in each group at various time points ( X£s,n=8)
. FADD BHPEZR A 40 Mo %k
215
6h 12h 24 h 3d 5d 7d
BFA  495.63+27.34 502.63+15.57 502.00+23.82  505.504+24.35 503.75+27.33 502.88+20.36

i 956.384+59.624 1137.75+103.48% 1366.50+79.91% 2479.75+162.34% 2 021.13+132.39% 1567.63+146.634

Ak 757.75453.05°  891.25450.83

1063.75492.71 1804.88+110.62° 1422.75+80.89"

877.13+74.33"

H5ETARAMLE: 4P<0.05; SHMALE: "P<0.05
4P <0.05 vs Sham group; P < 0.05 vs model group

BTA o Seftuh b 200 merkg
3 £4H7E 3 d Bt FADD PRIERIEZMAE (SP3%)
Fig. 3 FADD positive cells in each group at 3d (SP method)
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R0 A IR AE, 1T RO Bl AR R IR 52 5E 087
A NI AET H ILAE AN 2 A, 3 FEERR O i
AT ] CRURMESETD), 2 kA T4 Jm 4
AN TR APESET B I, AR MERA R

o, |
o
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HoNnf e R A AR R I A M S
KRN BRI T et IRAE 48 h, Rl AR S0 E PR
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H T4 ML 7oA 5 e @At n 43 o YRR T
A FANE R TR YRR TR AR R 2k
FEARAMNERIE PG T AT, MANETER TR 2
Hr 40 M I SE T2 4K A 3. FADD X4 Mortl,
e MAET A, 5 Fas KX B4 45,
8% Fas FHOCHET (8 1 (Fas-associated with death
domain protein), BRI EAGIET-IIHEX 1) Fas A
Flo 4 Fas SAHNELAA FasL (CD9SL) #4545, Fas
ZAR =AM, WS M52 445 FADD 454,
5 caspase-8 AH HAE IS 5 E WU, TEIAET- 215
SEAY, BEOE— RN Caspase-1. 3. 7 %5,
M3t Fas 2 (P AEA0M i T 2 o R st
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IR % J FADD mRNA £ [ 335K B3 T,
Z 57 #n g B I R TR
Bel-2. Bax {EZ BRI LMl R, LRI
PR AZE IR AT AR, AR5 B AT
AR TR AR S I SE T S5 R4k 11 FADD £
SRS R i 45 O R P RR K AR A, R
125 7 HIBD Aiidfi.

WFFTRMT, Skt R vl R 4% b 2 S 41 F
I HAE0g ps e S kM PE i 10, HAX Rl e fR 4
1 P LA AR SCHER), LR KR F T L 200
mg/kg S AR HA BRI R 1] . RREEAG
AT I S A s e i e .
ey HA BRI N A, RENS B B4 R
PT RO, SCEMUKBEIR, MHEE s TR &
&, IR B PRIAPZE R . Sk AR SRR SE
IRl Sl oL PRV I 3 40 PP A2 e T2, 1 FADD
SET S AR I TAF Sl P I E Y i, AT
A A 5 S 0 bt A o A e 45 A0 3 A K B
S FADD RIK M, B Mmook i 2 75
FIIHT FADD ik, AT, R R
YERY o AT R IAERAN I ) i T AR 41 FADD 3%
BT, RS E S (P<0.05),
AR AR A ol 1ML i A 2 40 MR TR 0, FADD 4%
I AN VE AN TS S B s St AR
41 FADD KiAAE S AN o] i B TR, R
G AR X (P<<0.05); 55 B2 52 B s Sk A il A2
AR ALK A S0 B3 ] e, A7 4 2 It
R SR AR AR A K B 3 5 d IR ICAT 3 A
T R, ZRAZIFE X (P<0.05).
BLINh FADD "I 625 T HIBD Al e, kit
fAT] N HIBD J5 FADD [ik, M i
Caspase-8 55 FADD & B AT 35 5 HE6W),
J%/> Caspase-1. 3. 7 HI¥GE, MMPHIEIH T (55
W, WDRTIRA, BT R, R
2Ry HEH] .
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