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Damage of cortical neurons after subarachnoid hemorrhage in rabbits
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[Abstract] Fresh autologous blood was injected into the cisterna magna to establish the model of
spontaneous subarachnoid hemorrhage (SSAH) in the rabbit groups. The neuron apoptosis was observed by
optical microscope and eletron microscope, and determination in apoptoic index. Observation by
histopathology, neurons show tardive detriment, as cell body pyknosis, cytoplasm and nucleus
hyperchromasis, karyoplasms uneven, fraction intranuclear caryotin agglomeration; even caryolysis, bioblast
engorgement, crista resorbed. Contrast to blank groups, apoptotic index increased obviously in SAH groups,
and statistical significant difference was seen among groups (all P < 0.05). Apoptosis plays an important

role in delayed neuronal death after subarachnoid hemorrhage.
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Figure 1 Optical microscope picture: normal neuron HE staining x 400 Figure 2 Injured neuron pyknosis, endochylema and

nucleus hyperchromasis at the 3rd day of SAH HE staining x 400 Figure 3 Electron microscope picture: normal neuron Lead

and uranium staining x 17 000
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Figure 4 Nerve cell nuclear chromatin gathered to the border at the Ist day of SAH
Figure 5 Chromatin agglutination, bioblast engorge, crista disappeared at the 5th day of SAH
17000 Figure 6 Nerve cell karyolysis at the 7th day of SAH Lead and uranium staining x 10000
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Figure 7 Optical microscope picture: normal neuron apoptosis is not seen

HE staining x 400 Figure 8 Injured neuron

pyknosis and stained yellow at the 3rd day of SAH HE staining x 400
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Table 1. Comparison of apoptotic index of cortical neuron at
different observation time after subarachnoid hemorrhage (x )
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Table 2. Group comparison of apoptotic index at
different observation time after SAH (SNK-¢ test)

415 A 151 5 R
A4 8 0.25+0.46
B4 8 3.38+0.77
(of:| 8 11.00 +2.62
D 41 8 13.25+2.49
E 4 8 10.50 +2.73
FAE 113.938
PIH 0.000

92 28 T 04 i ke I A DG

1982 4, Kirino 7 18 1< fiK B 1M 3 4 52 56 2 g 42
HOR KPR 4 0058 T (DND) B & . AT 98 %
BH ok Do 5T B o S R i A o A T B R R e
JLAET KA F WG 8 H o Ak, R A &0
FET- 1 K AE ML H 35 3 B B 9 Ah 2 i o6 ™ A
HAIHLHAE A+ 035 2 . 20 28 90 4R LUK, I
U 020 O T R R P R g 0 BE T 6 R AT,
KT — MR AT MIEEE1~3 K", fEARSK
¥ v, FRATTR A TUNEL A 7 8 U8 W 2% b 42 0 R
TS R 28 Ak, 45 5L R < vk BT B IS 2B 1 R R
JE A 2 T B AT ELUE T, LA I AR 3 ~ 7 KON g
B[] 5 HL 7~ 0 G 8% T AT L A 48 o0 A% R A 4 L e £ S
WAR UTRZ BT W SR o3 A1, St A N U T Y i B o
AR SR, A BE AL A Y R B A 48 0 R & BRI
4V AR SE IR AU R B, T L BE B Kt PN 2 i O T A
I B IR T 40 A T R O Bk A W, SO SE AL N
H AL A8 T DA IRAE S =

2 [ 795 75 L PAa 2 [0] 96 744 L PAE
A B 0.000 B:D 0.021
A:C 0.000 B:E 0.045
A:D 0.000 C:D 0.128
A E 0.000 C:E 0.142
B:C 0.028 D:E 0.087

FEIEH RS, 6B WA A7 76 40 8 P
(ER RS N T IS0 i R IR o2l A =%
FI(HDbO,) 24 AP 2 55 R A48 A Pl 3 45 40 i 3 v 4
Jt, S SO A R AR | 8 o B I B4, T A
ZOn I MEE M . A A ML E A BN HA B R A
Bl ke 4 VE 7 i 6% 35 35 v b g 46 1 i 45 1 T L
ISR 2 N TR S/ il A il =l e o
T NLAN IR AE . B R A 2T B 1 RE 2 e S
AR 32 P i 765 S A 1 9 B R SR A R T . AR
i A S 56 W B 45 R [ B 45 S Scmik L AT R
B« S I 21 3 0T B s 8 C (PLC) £ JL K fi
il B L UL — Wl R (PIP,) A5 B —WE H ¥l (DAG) FTAIL
P = W R (1P,) , TP 306 LR I 1 14 TP, 32 42 5 UL
B ECa™ B 2, OB Ca™ RT3l 23 85175 5 1
B BRI AL ] E — A AR HE Ca® BRI, 1t B A H T U Y
AN Ca> £, 5k R, 48 4 I 20 8 1 IR A] Al
200 i 55 30 3 T, Ca™ UL, 51 A0 L P Ca” VR B
B0 It 5 O A A WO LER R O R B



i B A 2 i 2012 4E 6 A2 124555 3 Chin J Contemp Neurol Neurosurg, June 2012, Vol. 12, No. 3 . 341 -

(MLCK) , [l JJLER B 1 8 (MLC) B2 A k-19 & Press, 1998: 593-594.[ k. #hZ4MRR. WG WIAURHE R
. . ; N 3, = . 1998: 593-594. ]
é%ﬁﬁi{t ’ Hﬂ}j{ﬁ lj ATP i j:”] LAY, [2] Robinson SR, Dang TN, Dringen R, et al. Hemin toxicity: a
Mg L]&éﬁ s %ﬁﬂﬁm%%% o preventable source of brain damage following hemorrhagic stroke.
Jepe (8] JRUN y - Redox Rep, 2009, 14:228-235.

Abe %‘:F ' Eﬂ:j‘hkfm ’ $EF é’éjﬁ@%mlﬁ‘yﬁ EI] m Hj 2 [3] Meng W, Jia J, Mao HJ. Non - aneurysal SAH surrounding

ziﬁ *_\JZ’TZIK DNA %%ijj%ﬁl_‘ s B@ﬁkﬁz 152 Eﬁ"&% Eﬂ%f'gﬁé ’3% midbrain clinical analysis. Zhongguo Xian Dai Shen Jing Ji

- e R Ny g e Bing Za Zhi, 2010, 10:390-391.[ #ffi, T4, BZA. ki E

ﬁ;f‘ s }J\ﬁﬁ’gjiii’fqiéj_ijﬁ%t ° &ﬂ]*}fﬁ EE?ETFA‘[%RXT A 20 kR e e T R B L0 S A BT o FE A b 2 9 0 2
5000 i 28 0 AT TRl 45 H L6, BLAE Ik I i Bt . 2010, 10:390-391.]

N S e \ g N [4] Endo S, Branson PJ, Alksne JF. Experimental model of
H I A ) SR A 8 b R AR E U BT, 22 0 A o - Y .
symptomatic vasospasm in rabbits. Stroke, 1988, 19:1420-1425.

*z % % H Fﬁ)ﬁ Hj }m ﬂ’? H{«/ﬁ N mﬁ’ ‘Z‘ﬁ 9& N M Eé? % ﬁ IE —L& /E 5 [5] Rabinstein AA, Wijdicks EF. Cerebral vasospasm in subarachnoid

H o= S bk il SR T BT Gk 4 I 1 7 4 [ FE hemorrhage. Curr Treat Options Neurol, 2005, 7:99-107.
%Em JE Zi I‘é $¢] = EﬁE L T HE ‘:j Vﬁﬂﬁ ? ﬁ jJ HE ISE‘ Eﬁc [6] Zubkov AY, Nanda A, Zhang JH. Signal transduction pathways in
ﬁ?’f;é% . H Eﬁ s X‘T:}g Z%‘H: %EF Zoub T E/‘J L fﬁﬂ l\éﬁ ﬂi cerebral vasospasm. Pathophysiology, 2003, 9:47-61.

Fﬂ Eu% . ﬁfﬁ?%g%% . g }_Em Iﬁ‘l'ﬂzﬁﬁ EI/‘J éé]:% ; 1‘113 22 [7] Kirino} T.‘ Delay.ed nel'lr()nal death in the gerbil hippocampus
following ischemia. Brain Res, 1982, 239:57-69.

ﬁﬁtigﬁﬁiﬁﬂﬂimﬂﬁ—mﬁmﬂﬁ%% 3~7 3%, [8] Abe K, Aoki M, Kawagoe J, et al. Ischemic delayed neuronal

H Rl A y i R S 3 24 ST oy death: a mitochondrial hypothesis. Stroke, 1995, 26:1478-1489.
%E/j_\‘ E;k I_J H;-:‘F lzﬁ' ‘Hj mlj %I ;:FLJE\,ZQ @TEF ILE%E ’ (HE[ [9] Manno EM. Subarachnoid hemorrhage. Neurol Clin, 2004, 22:
JL 8 T A AR R R e T T R A A 347-366.

(i H 199 :2012-04-27)
s % x W '

[1] Wang ZC. Neurosurgery. Wuhan: Hubei Science and Technology

2012 F\EBAZEODHERFES N

P O I 785 99 25 28 T FE A0 B 8 30 B2 A8 5 914 45 25 20 0% T 9 22 Y2 0 JUE 0 2 25 U T 9 L, 2 B N AN R A4 T K
AR — B F , 28 BN B 5 i 4 P 2 AR B 2 o 201248, R R HLO BB S WF 5 JIr L vh AR 2 2 22 R 43
Sx R, P E R E AR S AR RS0 ME R TR RS P LG R Sy b LG B B S RO
ooy RN EL G4 h ARG M A 2255 T AROHE R B A 2 PR L R RE DG A I RO L 2 e TP
O LA 2 A S R N B 2 A PR R R A 0 B R b [ AR A s 2 Ak b e i R I B S T L R R R R A
S I e A RS L [ B, R T A SR e A [ W O (0 5 AR T 22 O R 2 2 WO T 7 A 1215 HAE KT A JF L
B K — TP BT K 2 F2 0 K A 2 IS A e, v E e M R S M i IR 380 T P op o 4 R S0 1A 9 2 (I
IR OB GEAR A EGER) R BRSO R AR DG B R N A B R AR A BB DO ANRE R TE R A DA R X
B 16 A5 SR RS R 4 AR ARG, 198 5 224 BEA DG Ll 1 T 5 2 A SUE IS WAL 3 o X S ARV o0 ) s B I DR R iy L 32
ST RN, DL 5 A DG 0 1) 11 56 28 AL A0 IR 22 A T IR A SS 3 RINATE s I R 28 I 22 R L 35 A 48 E BoRn B p don ilt J . & UK
RSl A AT AR S BIS IR BIE E T8 SCag i DA BRI, 28 0 A M Ll s B R SRl
SRIACOBEEMALES . S F R IZE AR R & AR & R BR N WTR & & R MAUE, 5 R A E A
K P2 ARG gh A L. 8 SR AT I b 38 O 0 R Gl R R B S R AR . S & BRI TR E 3B T I BT
R o T ol <o IS IS 2 4 I S NG o0 AR 1 TN g N TR ER R [ VA= 2 N 2L

LW #REIGR B A I O A RRIRIT IS E OO o KM Bists DD H e bs GBI HERE A AR IR,
TR A TS D ISR B MR R AT S RIEIE B g b R PR IS IS M SR IR AR LD RSN RS bR L BE A
5B 2R IE L RO A8 0 PN R 200 S HEP I s o [ Ik 2% o B IR (9113 98 R A B3 .

2. FRESR 800 - LA N I Hh S B B S R 4000 - LAY TR S04 S0 10, 5B A T 4 B R AR 1 R A ) BT
BoR L RS RS2 PR 35 & 3% % jeardio126@126.com, VAR & 2% H W R #E o 18 75 98 30K 348 K il 3w e 7E =
CH O 58 2 AR ) SE I TR R 3R, 54 8 T ARAS 1 R Ak B R 3 2 43 10 535

3.REERIE B 201245 H 27 H .

4. BRI RETTI P XTI 23 5 K H R RE S B B IE R, KL IER AE B ST AT . IREC G A 1300211, BR R
N:ZBEFR, BRRET:(022)88328631. 5 HE :(022)28261158, FEIHIH B 5% : www.tjcardio.com.cn.



