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Study on injury in brain parenchyma surrounding intracebral hemorrhage

induced by iron ions
LIU Sheng-shan,et ol
(Department of Neurology.the Second Affiliated Hospital,Chongging Medical University)

[ Abstract] Objective:To investigate the role of iron ions released by metabolism products of haemoglobin after intracerebral
hemorrhage (ICH) in the injury of surrounding brain parenchyma and the influence of intervention by deferoxamine (DFO ).
Methods : Sprague-Dawley rats were randomly divided into the sham operation groups .intracebral hemorrhage (ICH) groups
and deferoxamine groups,and received infusion of autologous blood. Evaluation on neurological function,brain water content,the
permability of blood brain barrier,5100B proteins, neuron—specific—enolas{NSE) and the influence of intervention by deferoxamine
were detected at different time points after operation. Results:Compared with the sham operation groups,the rats of ICH
groups had significantly neurological disorder and the increase of brain water content surrounding brain parenchyma,the
permeability of blood brain barrier,S100B protein and NSE of blood serum. The rats of DFO groups had the same trend with
the rats of ICH groups in all kinds of observed items but neurological function scores test,brain water content surrounding
brain parenchyma,the permeability blood brain barrier,S100B protein and NSE of blood serum were lower than those of ICH
groups. Conclusion:The abnormal accumulation of iron ions participates the injury of brain tissue surrounding brain
parenchyma after ICH and deferoxamine has the protective role for the injury.
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R _HELKFHYHrHE. NSE 1 S100B ELISA #6737 & 1
A3 E Rapidbio /A7), gkiE L Fif I 25 A El 4244
1.2 FHEEHES,A

S ERN SD KEBEHL M BRFARA(SH 4) At
M (ICH 20 ), F:4kMe4H (DFO 4) ., Hoa SH 41 25 H;ICH 41
4 1 SRS 1d.3d.54.7d REIEHE S50 4 4, B4
11 H;DFO 4 33 A, #EEA)S 3d.5d.7d KRN 6] A5 H4
34,84 11 R, ICH 41/ DFO &M atE s s RRRAT
oA & K BWE , 5 B I o BF Rl AR W, ZEAL ST
KBTS B S 4 R 2.0 0 fh BUE Bk i A F NSE #
S100B Kxill, SH 41 20 R A T4 & /K& NSE 1 S100B
R, 55 5 F A 0 o Ay 5 IR A

ICH KX B DFO X R AR ik B r B (ki 2 R 4%
MR KEER BETEIARERESEN
3.5%HK-E R (Iml/100g) E ST RS , ARS8
TR BRWEMLE € T2 M L, Bk ME R, AW
LR SRR, TEE L ISR T E 10mm KARTIE,
F 30% XE K EMAE LRSS IMNE, BRESBIRS.
FERDREEL MEFT 3.0mm, BRI AT 0.5mm Z1E Akt R,
HEEMT 55mm KRG RMREREA . H 5 5455
R A — BARAN 1.5mm MIRTL, RATEERE AL
B, PR ST O AL, (R A 2R A 6T Sk SF I 3
FHEAE ) 5.5mm, EHR B EFREKS B A 50 01, 3 EY
210 p Vmin, S 5 B BB 4, R B SRR, .
Bk HYETHMMED ,(REF 25CEIR. SH 4%
HARE LIRREL TR, AME NSRS, HR TS,
£ ERFHAHYIE T REARLTRERG TR LR
& LR B HON I T 08 A T FE LR I R ST E
HEFHEE.

DFO AR RS R&kbE, T ABREARE 24h BB
5}, 100mg/kg, 2 YK /d,3d 48 .5d ZHF1 7d 4> 501 5F 3d.5d F
7d.
13 MEEBFAALF,
13.1 BR#Zumigitss SEARTEERIE 1d.3d.5d
1 7d R Al Rosenberg iF43: (1) B X IR/ .0 5 (R 5
B) ~ 4 s (FrEs%E); (XS ARSI ENAL 2 ~ 3em &
HAEM 04 GLIEN) ~ 4 S (REAL); (3)EZK 70em
B 2.4em REZMIBETT:0 53R FET) ~ 4 5 (REEET )5 (4)

S FT IR ER 4 2mm BRZMEE S .0 S (BEE BINR) ~
4 5 (CREETR )
132 WALEKENE ATEENRASEKE. HY
B ST I S N ) B T AR £ 4%, VR I T o I % o 3R
BRTEHT U8 R A A% 3% L AP TR AR R 1 7k 6%, ST S B R B
HER,DHIMAE 2 NCHRENBER L, RIBE(Wet tissue
weight), SR 5 TR A KEFEN L 100°CH#E 24h, BUEAR T E (Dry
tissue weight), BURLRBIHRE LB TELE Smin WM.
BUTARHBERASE: MASE -(BRE-—THRE)
BHEE x 100%,
133 MEFEEEENE ZSREKEN 29F80R K,
2h JEAEERER K RE IR, BT SK B R ERARE S B T 4ml
B BERE 7, 37°C KA 48h,3 0000/min 3.0, R LW T 632
nm bt , NSRS iRt D ESFERE SR,
1.3.4 NSE F1S100B ¥:8 4 HI7E& B} ] sURFRAK 0L, 85
R SRUE S AN S I 575 NSE A1 S100B 3%, EikMkR A
BB LR, A E M ST, FEOR S S BT
PR AR PR R RIE R TR - U - BRI E &
¥, B 65 FABRUE 450mm K TUERAE , HERR
W,
14 @it

TR B LIS + brME 2 %R, Bl SPSS10.0 Gt it 3 {4
B R R 7 2 5 H7 (one—wayANOVA ), 3t X BE A BB AE BT 8
HAR(SNK 1),

2 & B

2.1 KEAMZHEES

E5BF AL, N i 8 K R M2 ThEe s
EEAS 1d HEF & (P<0.01), LUSEH T, %
BRI A AR R J5 45 B[] S5 P 2 T BB TE 43 5 i HH
HEFAHFR EF EF =BT A
(RF D), WREREEGREBEFIREHZTIGE
=38
22 MREHELZKESETR

g ) I 20 KRR AR S o fek 0 Ay £H 28R & 7K B
BXHUMBE B A&, KRG 3d BB (P<0.01), A&

F1 BAXRBEETFIUER

Bi% SH # ICH £ DFO 41
1d 10 0.90+ 0.56 13.50 + 0.97" 1190+ 1.52*
3d 10 0.90 1 0.56 12.90 + 1.39° 11.40 + 1.55™
5d 10 0.9010.56 12,40+ 0.84° 11.10 + 1.44%
7d 10 0.90 + 0.56 1190+ 1.19° 10.50 + 1.26™

IE: SR ARALE,"P<0.01; 5 i i 4 HAE, *P<0.05
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23 HhfEAREEENTNR
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S5\BFEARHEM L, i o 28 K B 7 NSE 7&K
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FEEH ST mE (L 4), #BREEREEE
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2.5 s S100B &K-F E AL

S5BRFARAMEL, i i 28 K BRI & S100B 7K
EEEARE dREHERS, R)E 3d AR, L
JEEE TR, XBMARKREEARRG & E &S
S100B IfiL i 7K A8 4k 55 i ) i 20 22 B AE Rl #a %, (2
FEEERESETREmA(RES), B8
RS T IR A SR SRR I E R (B
R M S100B TFEREEA NSE B3,

3 4t i

S100B F HE M &K H 4 MR EHEE ,NSE
RMETHRERY, Y RME R AHZ e,
S100B 7K H #1 NSE AR Z I E i, IF Al 23240
4 i i B PR i A\ I YRR BF , PR ARG I 35 S100B 2R
FH I NSE /K Fa] R i M E R ERE AL

F2 RMAFAKSEEN(%)(x+s)

% ICH 28 %l ICH £ i il DFO £8 %l DFO £ 1t A il
1d 5 78.20 £ 1.17 79.20 + 1.12¢
3d 5 80.60 + 1.03 83.10  1.03" 77.80 £ 2.50 81.20 1.50°4
5d 5 78.70 £ 1.33 82.10 £ 6.02" 78.00 +2.29 79.20 £ 2.33*4
7d 5 78.10 £ 1.69 80.60 + 1.15" 77.80 £2.52 78.10 £ 1.23%

¥« [R14A I AP0 -5 I e 352, "P<0.01 ;*P<0.05, DFO £ i i il 55 ICH £ if A ] HL %2, 4P<0.05,

®3 PUBEREHIER(x:s)

kS SH 4H( p g/ml) ICH 4 ( . g/ml) DFO #H( . g/ml)
1d 5 0.076 £ 0.02 1.099 £ 0.22°
3d 5 0.076 + 0.02 0.996 +0.15° 0.738 £+ 0.12*
5d 5 0.076 = 0.02 0.857 + 0.14" 0.538 + 0.20™
7d 5 0.076 + 0.02 0.652  0.15° 0.395 + 0.09™

T 5BRFEARALLLE,P<0.01; 5% if 4 Hh 3L, *P<0.05,

F 4 ¥ NSE KFHEHAER (x+s)

B SH #A( ng/L) ICH#A( pg/L) DFO A ( pg/L)
1d 4 7.12+1.17 8.37 +0.61"
3d 4 7.12+1.17 13.95 + 1.93° 10.52 + 1.59™
5d 4 7.12+1.17 1132+ 1.24° 9.18 +0.92*
7d 4 7.12+1.17 978+ 1.14° 7.11 £ 1.76*

. SEFEARA S, P<0.01; 55%H M b, *P<0.05,
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x5 MmiFS100B KFEELXMLES(x25)
%k SHAH(pngl) ICH4H(pgl) DFO A( ng/l)
1d 4 0.27 £0.02 1.45 £ 0.25°
3d 4 027 £0.02 2.25 +£0.41" 1.74 £ 0.29°4
5d 4 0.27 £0.02 1.62 +0.21° 1.62+0.21"4
7d 4 0.27 £0.02 1.05+0.12° 0.87 £0.13"4

E: SBEFRALE, P<0.01; 5iuHmAE, 4 0.05<P<0.1,
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PUBKES F B3 LE B F/E A, AR #E SR 2T
BERIRRAE

SCERRE R AR T A B v Z Rhig
BREAHLH. (1)Fe* it Fenton SR =4
2 A B ARG A EALR RN, A P EE A
JEEFE R ERBERAEF(0) 2R M HKA
Yl (B RIEE FZ 5 T #id Fenton L, 7]
AU R RS 2R B AE(OH. ), AAHE
A A YA F OB RR B H B IR B AL A
4k 5 R4 S B A AThRE AR . Avqul™&
PR 1l P 2 P RS LR BT S AR R AL b A B
(Superoxide dismutase, SOD ) F1 28 E LY 1EF R H1
(Total superoxide scavenger activities, TSSA )BH &g f&

i, ML NO /K- B2 5, $m B B BE7E iR i
5 hE—E e, (ORHIE%EF51k%
LA R FT BB 38 T B MR KB I 2R B ~4( Aquapor-
in, AQ-P4)RETINEM /KM . ERFEFMHARE
PR A 8B TT {8 ICH KBl AQP4mRNA k%
i, AQP4 T HEiX 5 AQP4 mRNA Tk B IEHX,
(3)SEREFEHR R 3 AIEE I B ( Thrombase ) A H./E AT
BB, Nakamura D®ET A KEEKET
FAZRESER ANFRNERED 8 m i
FAESEAMENRSY, KRB FERES R
LSRR A b , DNA HHA AN ERARIR . X #R
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