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An experimental study on acute cerebral ischemia and reperfusion with diffusion weighted imaging Xiao Xuehong, Feng Gan-
sheng, Kong Xiangquan, et al. Department of Radiology, Xiehe Hospital of Tongji Medical University, W uhan 430022

[ Abstractl Objective: To assess acute cerebral ischemia and reperfusion with apparent diffusion coefficient (ADC) in a
modified model of occlusion of middle cerebral artery (M CAO). Methods: 20 rats were divided into 4 groups: group A (n= 8),
nor-reperfusion; group B, C,D (n= 4 for each), reperfusion at 30m, 1h, 2h following MCA O. All rats were examined with diffu
sion imaging and ToW I a varying time point. ADC, relative ADC (rADC) were measured. Results: A DC decreased in the ipsilater
al MCA territory at 15 minutes of MCA O, w hile hy perintensity was found on ToW1 as early as 2h after MCAO. ADC and rADC
of abnormal area continuously dedined within 6 hours after M CA O. After reperfusion, abnormal area on DW I recovered entirely or
partially in group B and C, but not in group D. The rA DCs of the area w hich could be recovered by reperfusion were significantly
lower than those w hich not be salvaged by reperfusion. Conclusions: ADC imaging is highly sensitive to acute cerebral ischemia and
serves as a quantitat ive, nor invasive imaging modality for evaluating acute cerebral schemia and reperfusion.

[ Key wordsl Acute cerebral ischemia M agnetic resonance imaging Diffusion study ~Experimental study

MRI , Pancuronium bromide, 0. Smg/ kg
.21, MR
37C
(MCAO) , ,
(apparent diffusion coeff+ 0. 18mm, 4cm ,
cient, ADC) 0. 24mm
1. Sem , )
1. ,
SD 20 210~ 230g, 5cm ,
4 A ,8 ,B CD 23mm
, 4, , 30min 1h 2h A
2h , , 50cm
2. 0 .
10% 0. 3ml/ 100g 3 ADC
’ ’ Brucker 4.7T
: 430022 , ( (Biospec 47/ 30), 100mT/ m,

( ) R 2mm, Imm, 4em,



102 2000 3 15 2 Radiol Practice, March 2000, Vol 15, No. 2

1AM MCAO 1h B, ADC %27 R MCA % AKX &k, 7 ADC T 4 (a), 6h /& ADC 4% £ ADC T & 92, i
EE#E —F ¥ K (b), AR DWI E(c) &3 FE KT RAM T.WI £(d) #9515 5K,24h BH TTC &, IEEA
MR R B AZAE (e) 2 MCAO 1h # ADC % (a) , %4 8 /& 2h 49 ADC 1%(b) = #kfe X 36 B A2 %)

3 SARk IR A B(E £) MM, BURESAT(BE) @ LR

128 x 128, ( diffusion weighted
imaging, DWI), SE , TR 1500ms, TE 72ms,
b 0 500 2500 s/ mm?, A D I5min DWI
, 10min S(b) = ADC 7 7
S(bo) exp(— b*ADC),S(b)  S(bo) b#Z0 b= . 6h ( lad), 24h
0 , exp , T,WI TTC ( 1e),HE
ADC 6 2h T,WI
A 15min 30min 1h 2h 3h 6h  24h , 2 MCAO  3h T.WI
ADC  .BCD 2h  ADC ADC rADC 1
, SE T.W1, %1 FFAELATFESH MK ADC rADC
TR 2610ms, TE 100ms, 128 % 128, 1 , i ADC(x 10™ *mm?/s) rADC %
6min 15min 5.210.4 79.7%t4.9
4. 30min 4.8%0.4 72.5%+4. 1
1h 3.840.7 60.5+9.7
MR , 2h 3.2%0.7 49.6%9.9
. MR , 2mm, 3h 2.8%0.5 42.4%7.4
. , 6h 2.8%0.6 42.3%9.2
37C2% TTC 30min, 24h 3.240.6 49.4%10.1
HE i A 0.0001 0. 0001
5. 991 3 ADC rADC A 941 P £34 4 0. 0001,
B iX SEEERE g £ 7 3 k &3
ADC ADC F X A 15 R ) L& 6 £ 5 A LR F B
, rADC(rADC) = ADC/ B 30min s
ADC x 100% (81.5%13.7) %, 1 DWI
SAS 2h ; C 1h ,ADC



2000 3 15 2 Radiol Practice, March 2000, Vol 15, No. 2 103
(49.5+17.4)%:D 2h  ,ADC MCAO  3min :
B C
rADC ( 66. 6 T 15. ADC
3) %, rADC 781 ADC
(50.9£11.9) %, ! t= 2.29,P= 0.019

1. MCAO
) ( 3,
) 2em ,
3~ 4mm s
2. ADC
DWI ADC , b
DWI , ADC , ADC
: ADC ,ADC
: b )
ADC ,
(%3 3 b (0,500mm?/s, 2500 mm?/s)
ADC ,
3. ADC
1 D 151’1’1]1’1,
DWI ,ADC ,
TWI ., MCAO  6hrADC
MCAO ADC
, 5~ 10min, DWI
o] MCAO

, ADC ,
DWI
, T,WI
, T2WI 2h ,2
T,WI ,
ADC ,
DWI T,
MCAO 15min ~ ADC
MCAO 3h ,ADC ,
,6h  24h  ADC
4. ADC
7 [9, 10] 7
’ Wll]lS ,
,BC
rADC rADC,
(P=10.019), ADC
, ADC
( penumbra) ,
[4,11]
MR
, MR
[9,12]
ADC

1 Mohr JP, Biller J, Hilal SK, et al. Magnetic resonance versus computed

tomographic imaging in acute sroke[ J]. Stroke, 1995, 26 807812.

2 Shimosegaw 2 E, - Inugami A, Okudera T, et al. Embolic cerebral infare-



10kPa;

104

2000

3 15 2 R adiol Practice, March 2000, Vol 15, No. 2

tion: MR findings in the first 3 hours after onset[J]. AJR, 1993, 160:
10771082.

Le Bihan D, Turner R, Douek P, et al. Diffuson MR diffusion imaging:
clinical application[ J] . AJR, 1992, 159 591-599.

Mancuso A, Karibe H, Rooney WD, et al. Correlation of early reduction
in the apparent diffusion coefficient of water with blood flow reduction
during middle cerebral artery occlusion i rats[ J]. Magn Reson Med,
1995, 34 368 377.

Loubinoux I, Volk A, Borredon J, et al. Spreading of vasogenic edema
and cytotoxic edema assessed by quantitative diffusion and T, magnetic
resonance imaging[ J| . Stroke, 1997, 28 419-426.

Li FH, Han S, T atlsumak T, et al. A new method to improve in-bore
middle cerebral artery occlusion in rats: demonstration with diffusion
and perfusiorweighted imaging] J].Stroke, 1998, 29 1715 1720.
Duong TQ, Ackerman JJH, Ying HS, et al. Evaluation of extra and i
tracelluar apparent diffusion in normal and globally ischemic rat brain
via 19F NMR[J]. Magn Reson Med, 1998, 40 +13.

8

10

11

12

Pfeuffer J, Dreher W,Sykova E, et al. Water signal atteneuation in dif
fusr weighted IH NMR experiments during cerebral ischemia: infh+
ence of intracellular restrictions, extracellular tortusity and exchange[ J] .
Magn Reson Imaging, 1998, 16 1023-1032.
Kucharezyk J, Vexler ZS, Roberts TP, et al. Eche-planar perfusios sen-
sitive MR imaging of acute cerebral ischemia J| . Radiology, 1993, 188:
TIET17.
Memezawa H, Smith ML, Siesjo BK. Perumbral tisues salvaged by
reperfusion following miudle cerebral artery ocllusbn in rates|[J].
Stroke, 1992, 23 552-559.
Kohno K, H oehn Berlage M ,M ies G, et al. Relationship betw een diffu-
sior-weighted MR images, cerebral blood flow,and energy state in ex
perimental brain infarction| J ]. Magn Reson Imagig, 1995, 13 73- 80.
Finelli DA, Hopkins AL, Selman WR, et al. Evaluation of experimental
early acute cerebral ischemia before the development of edema: use of
dynamic, contrast-enhanced and diffusiorweighted MR scanning[ J].
Magn Reson Med, 1992, 27 189 197.
(1999-09-13 )

R R

2T, »3 , ,

T37.5C,p110 / ,R25 / ,BP 15/

:RBC 4.56x 102/1, WBC 7. 5% 10°/1;
, ( 15m)
. ( )

| EMb T HFE
KRB, B A
i, WG A,
AR K

- 351146

, (90% )

(- x

{x » X
,1978. 10.

[M].

(19991104 )



