DOT :10. 160167. 1000 5404. 2000. O4. (D3

22 4 Vol. 22, No. 4
314 2000 4 ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE Apr. 2000
: 1000-5404(2000)04-0314-04
UL, 2R, FEE N ( . 400038)
(VD) , .
s s DSA)
(Choline acetyltransferase, ChAT) . 2
, 4 ; CAl ChAT
: R—332;5R749. 16 (A

Establishment of a rat model of vascular dementia and study of its

cholinergic mechanism
FAN Wen-hui, LIUZhi-ong, LI Lusi (Department of Neurologys Southwest Hospital, Third Military Medical University, Chongging

400038, China)

Abstract; Objective  To establish an animal model of vascular dementia(VD) in aging rat and study
the mechanism of hypomnesis in vascular dementia. ~ Methods ~ An animal model of VD was established
through chronic hypoperfusion of cerebral blood flow of the forebrain  in aging rats with permanent bilateral
common carotid arteries occlusion. The rats were tested with a computerized shuttle-training case. The
changes of cerebrovascular system were observed with digital subtraction angiography (DSA). The brain tis-
sues were studied for choline acetyltransferase (ChAT) with immunohistochemistry. ~ Results ~ The congni-
tive function of rats was obviously reduced after 2 months of the chronic erebral hypoperfusion and became
worse after 4 months of hypoperfusion. The distribution and number of the neutrons positive to ChATike im-
munoreaction in the CA 1 sector of the hippocampus were more significantly reduced in the hypoperfused rats
than in those of the control and the decrease of the positive neutrons was positively correlated to memory disor-
ders. Conclusion  Our rat model of VD can reliably simulate the clinical manifestation of VD in human be-
ing resulting from chronic hypoperfusion of cerebral blood flow. Damages of cholinergic neurons in the cortex
of the frontal lobe and hippocampus are the morphological basis of impairment of the cognition function.
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Fig 1 Cerebrovascular DSA of bilateral common carotid
artery and vertebral artery in normal rats
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Fig 2 Cerebrovascular DSA of permanent occlusion of bilat-
eral common carotid arteries 1 week after occlusion
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Tab 1 Test on the learning ability of rats

PAR AAR
Correct Error Correct Exror
Control 273 97 595 605
Ischemia 2 months 1227 678 278" 522
lecherua 4 months 61" 639 246" 454

PAR; Passive avoidance response; AAR: Active avoidance
response; * : P <(.0001 = control
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Fig 4 Trial group : Significant reduction  of  neurons

positive to ChAT like immunoreaction and  its
€Cad ; ’ 3. 2 fibers in CA1 sector of hippocampus 2  months
ChAT ’ after permanent bilateral common carotid
CAl ChAT ’ arteries occlusion (S-PX 40)
, 4 CA2 .CA3 . ChAT
ChAT 3
, I wv.v
, 1 VI s
CA1  ChAT 0.9 mm2 N
s 2 CA1 ChAT ’
: (120.1542.02). (40.374+3.18), , , 4
(P<<0.01), (r =—0.9803, P<< N
0.0 13 ,
( ) s
(AcoA)
(IcA) , (PcoA) F
CA , Willis
s
), DSA
s
s
s s
t 20 min, ,
3 CAl1  ChAT
(SPX40) («CBF)
Fig3 Control group : Densely distribution of neurons positive 62.3%  47.6%; Tsuchiya ol
to ChAT like immunoreaction and its fibers in CA1 2.5h ( . 15
sector of hippocampus  (SPX 40) ) 25% ~ 87%, 1

?1994-2016 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



317
; Tanaka el 6 1CBF
49%.
. (1 ; . (1.
, , 1995 15(6): 46— 49
o) ARR PAR 4 [2 Ohta H Matsunoto K Watanabe H. Progressive cognitive
ARR imparnent following  chronic cerebral hypoperfusion induced
’ ’ by pemanent occlusion of bilateral cawtid arteries in ratf J] .
Brain Res 1994 653( 1D :231— 234.
’ [ 3 ; . [J-
s , 1998 14(1). 89— 92.
, 7 . [ 4  Aaslid R Makwalde TM rmorres H. Noninvasive transcranial
(ChAD Doppler ultrasound recording of flow velocity in the basal cere-
CAl ChAT bral areried J] . J Neuwsurg, 1982 57(6) :769— 774
[5  TsuchiyaM, Sako K, Yura S etal. Local cerebral  glucose
’ (Alzheimer type denf,‘m;& SDAT) u'ti]iz'atiorT following acute and c.hronic bil ateral -camiid artery
ligation in Wistar rats : Relation to changes in local cerebral
’ blood flow J] . Exp Brain Res 1993 95(D : 7.
’ ChAT [6] Tanaka K, Ogawa N, Masato A, et al. Relationship between
» ChAT . cholinergic dysfunction and discrimination leaming disabilities
’ SDAT  MID (AchE) in Wistar mats  following chronic cerebral hypoperfusion] J] .
. VD Brain Research, 1996 729 1) :55— 65
ChAT [7 Fredikson Ks Brun A, Gustafson .. Pure  subcontical arte
SDAT roslenotic encephalopathy: A dinicopathologic study[ J] .
Cerebro Vasc Dis 1992 2(1) : 82— 86
’ (X )
(E3£313 70 Bl .
) . 2 30 [4]
. 37% 10727 , ,
75% (21728), x:? P <0.05, ,
6 ; 5 1) ,
s 1 1 L8
4 ,
1 . 1 N 1%
£1 BITER ' Y
BR §% A% 7K BAE ARE , ’
?fﬁy?gﬂ { n= 23} ’
EITE 4 12 12 0 14.3% 100%
H2rriE 8 12 4 0 33.3% 100% / ; ; ;
E3TE 9 6 1 0 56.25% 100% R758. 734. 05 .B
BB =27)
E SR ! 6 15 3 3 7% 81.5%
52978 4 13 6 3 154% 88.5%
HIFR 510 6 1  22.7% 95.5%

[1]

[2]

[3]

[4]

Ertl G A; Levine N, Kligman A M. A comparison of the ef-
ficacy of topical tretinoin and ora isotretinoin in
wsacea[ J] . Arch Dermatol, 1994, 130(3) :319—324.
Torresani C. Clarthromycin : A new  pespective in rosacea
treatment| J| .Int J Dermatol, 1998, 37(5) 347—349.

Nielsen P G. Metronidazole treatment in mwsacea[J]. Int J

Demnatol, 1988, 27(1) :1—5.

Rebora A. Rosacea[ J] . J Invest Dematol, 1987 88 (Suppl 3) :
565s—60s.

low-dose

(% #SLED)



