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[ Abstract] Objective: To investigate the dynamic changes of hemorheology in rat models with focal
cerebral ischemia, and explore the possibility of developing disease/syndrome — combined C5if 454 ) animal
model of stroke and blood stasis syndrome (Ifil $¥3F). Methods: The rat model with focal cerebral ischemia
was prepared with middle cerebral artery occlusion (MCAOQO) induced by thread insertion for 2 hours, then
reperfusion was carried out, and at 6, 12, 24, 48, 72 and 168 hours of reperfusion, blood samples were taken
and the models were decapitated respectively. The hemorheological indexes of blood drawn from abdominal
aorta were measured by automatic hemorheometer. The content of interleukin — 18 (IL - 1#) and tumor
necrosis factor —a (TNF - «) in brain tissue were determined by enzyme - labeled immunosorbent assay
(ELISA) and radioimmunoassay (RIA ). The pathological change and apoptosis were detected by
hematoxylin —eosin staining(HE) and terminal deoxynucleotidyl - transferase mediated dUTP - biotin nick end
labeling (TUNEL) method respectively. Results; The whole blood viscosity and erythrocyte aggregation
significantly increased in the blood drawn from abdominal aorta during the period of reperfusion for
12 - 168 hours after focal cerebral ischemia (P <C0.05 of P<(0.01), and the plasma fibrinogen obviously
increased at the reperfusion for 48 hours (P<C0.01). The level of pro - inflammatory cytokine IL - 1B in
cerebral cortex evidently elevated during the reperfusion for 6 - 24 hours, and the content of TNF - «
significantly increased during the reperfusion for 24 - 48 hours (P <C0.05 or P<{0.01). The cell count in
cerebral infarction area obviously decreased during the reperfusion for 6 — 72 hours and apoptosis increased in a
great quantity during the period of reperfusion for 12 — 72 hours after cerebral ischemia (all P <C0.01).
Conclusion; Focal cerebral ischemia rat model shows brain disorders and hemorheological abnormality in
systemic circulation, suggesting it may be taken as the disease/syndrome - combined animal model of stroke
and blood stasis syndrome.

[Key words) focal cerebral ischemia; blood stasis syndrome; hemorheology;inflammatory cytokines;

apoptosis; disease/syndrome combinations animal model


http://www.cqvip.com

£ 000 http://www.cqvip.com|

* 260 - FRPHESLSSSNIEE 20079 AS 1488 58 Chin ] TCM WM Crit Care,September 2007, Vol. 14,No. 5

Xt RS R B B 3T 40 £
S, o R UE R R B R VAR B IR B AR B AR
MmMPEFRFTHHARBRI AR B RELERE,
BH—BANOBEERFHERESEREENRAY,
HLE BE A O 5~ 2 ik ol 1 26 op i B i L AL
0, B 7 o kR R R b RE R R R B il MR AR
FHAE M ARTERE . 0 R B8 7E i i R BUBERL B R
223 2600 BR s 25 P R A I VR AR 2 AL, KN
BT AR FAE R IES S S R R R R
FHE % . ABEFT LUK 3 kg ZEMCAOE
EVERIBRIN 2 h J54r BB REE 6.12.24.48.72 1
168 h, PR %L b 3R 4% of [a) A5 0 90 0 A5 2% B A A R F A
AR T B A AL, BT R 2 R R R |
7 AT DA HY B R A R B, AT A B N 4
A I o I SRR AR B SR B R
1 #H5FE
1.1 SER MR SPF & HEHE SD KB, A E 260~
300 g, L RAEBAE LR RKBARAARME, o
FEHFEFEDRNEW G EEKHERAA A, MR
WHHEF-o(TNF - O REZSERFNERR
WA BE e R A RA A 5 A AT R - 1BL - 1)
SUHL A e 0 B B 0 58 TR B 35 (ELIS AR & W B 3%
[ Biosource 2\ Al , JR 0 K ¥ # % #72 #: (TUNEL)
FEAARATHEURANENEET RAFAT M. £
RHE EE. QAP BRE_H.HR_SHEY
HBEANELFERANARAA.
1.2 Rkt o dak /75 9 9 (1/RO oK RRUBE 28U 9 i
% AR SPSS it 84 = LT )G, B BEVL AL
FREHK 60 A SD KR HRBFARGCOAU K
I/R 6.12.24,48.72 f1 168 h 4. FARBHE . A%
Ki1zh, BEHEERRA R THT  ZRARFE
23~25 C, MBI 60% . AEBSEN 10% 8K
A EEE (0. 4 ml/kg) B ST 5T BE®E, 5 I Longa %
I B B I & VR4 B, 38 o BEL BT K G o 3h Bk R
Fkb iR ok RER ., ARMEMBEEFFARE
L BIESY O, 4 B EBE S I B5H 3 Bk BA
Bk, Ak A G5 LS 3h kRN 38 3 Bk I O 3 e B 2
VA 8 P8 Bh Bk » 7E 3048 3l Bk B2 4 AR — #4740/

4T H BFRESLBHFR 973 i+ B B (2003CB517104);
HRARA 2SI E (30472184,30500664); L T A RB$H S
W B (7050001,7032013) s b5 77 5+ R W H (D0204003000031) 5
Jb s AR B B R0 (H020821390190, 2005A53,2006B37)

EIRFES . 25 K, 342, 1914 S8 (Email ; 1inli97@hotmail. com)

fEERA . EHERA7 O, BAUK AR HTABRE A FTHE
i (Email:li _chun _yang@sohu. com).

I ,?E@Eiﬁ%iﬁ/\ﬁﬁ 2 cm, A BH B RRAT A 0F, 0
i 2 4% B 3K KB BT 3 BK A2 4 AT, 1 R A o 3h Bk 4t
X AESE,2 h FRHEBL. SO AABRBRABAR
R, Hoth B tE SRR AR BRI A B FER
JEFETS TR M AT B N RS A BE R W SIS 5,
1.3 SWARARM % KR T /R 54 R
A 1% 0.4 mi/kg ) B 3 51 10 %7K & S BE R IR
AR BEAshYIFERFR G HERMm,FE
FIHIERR S TTHE MG & M 55— 3B K REE
B, B, A S, IR 5 pm # SRR A YD
FOATHRBERESHARATRE,

1.4 RWIEEKF &

1.4.1 %0938 2 B0 A8 « PR I 90 90 8 430 e (R W1 A
F0s ) . HYIEHKGOs HFEYPEHRKA50 s )
TR A MR, 4040 M AR T 3R 4 O 2 41 40 B 3R
FHE, MW E MK Fib &,

1.4.2 IL-1B# TNF -oa 81l . S 4 K RIEEL R
2 500 Sk B » % B R ) K i A SR (SO 4K R
BFERMD, , A SIXBARLERHTEAE
B, IL-13 &R H ELISA HE . & T ing g,
ARSI EMARRUER 100 u, RSBYE
RRE 120 min; B4R, A IL - 18 $U4& THE#K 50 pl,
KR 60 min; BEAR - A BSHR O & TAEW 100 pl,
RL 60 min; YeAR, I AJE Y LAEW 100 pl, 5 4k IR B
5~10 min; I AL LIRS, BRI K 492 nm
4b W B R CAOE I B AN IL - 18 & &,
KA RERFERE TNF -« 58, 82E%R
FEGABERET, B A3 Y HREBEHHE
W E R e R I T B B f TNF - o 3,
1.4.3 HAYURMERESHRATELANE 3o
AT R EEARE XKL BE FHRAE-H
SHERE, —BHEFERBKEPEMIBE A
BTRERASARRESETHHFER . BBEHS
AU REEABRE R KA. EBEEERA
TUNEL # # 48 M 5 1=, B 1 8 7F #3877 & 18 A
BERHFIT, A 3,3 - HEEBKERK (DAB) THR
BE2mnkA, BTERHRERE; BRKEILE
RN Y RET. AR BE Bk, —H
EBERA, PHERMEBH R, BT WE, 20 FYEH
# B i, A Image - proplusd4. 03K 14 2 #7» LA FH 1 %
BRETREMRB PR EREE.
1.5 S BEUYB LR L) F
N A B F A One — way ANOVA f) SNK FI
LSD 43 #7,P<<0.05 AEFHFHITHE X.


http://www.cqvip.com

£ 000 http://www.cqvip.com|

hERESS AR RE 2007 F 9 A 14 %% 5%  Chin ] TCM WM Crit Care,September 2007, Vol. 14,No. 5 * 261 -

2 % R

2.1 JRkhE ko ok BB AU i VR O R 5 4R AR BN Bl
AL - O2mMBETAME D . FEE 12h 1 FH
HBE. PR THEmMEFEHEAE.48~72h
K. AU ERTHEMFHEFEYIXEE,168 h
BREMEEFHEMK,BE SO H e W
B (P<0.05 5 P<0.01), QMR EREL
(F2):5 SO H e BAHEER 12 h B
MRERP RS, 48 h KIEH, S RBH F %,
B BESTF SO H (P #<0.01), @Mm¥K Fib &
B (B 2)  FidvE 24 h ) Fib 4 & .48 h %
MM, 5 SO AR ERERBEFE(P<0.0D.RE
BE T,

20
—— )%

O i) A I
a7k E 3

4 §5 E(mPa-s)

o
T

Slo ‘6 1‘2 24 4I8 7I2 16I8
B fEl(h)
.5 SO A E. * P<0.05,* * P<0.01
1 BHYRROARSOSEETEL

Figure 1 Change of whole blood viscosity of rat with

focal cerebral ischemia
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Figure 2 Change of erythrocyte aggregation and plasma

Fib content of rat with focal cerebral ischemia
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Figure 3 Change of IL - 1P and TNF - « content

in brain tissue of rat with focal cerebral ischemia
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Figure 4 Change of nerve cell (HE) and apoplosis
number (TUNEL) of rat with focal cerebral ischemia
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