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ABSTRACT

A study on cerebral ischemic model of rat
(Effect of 1 hour occlusion of CCA on the distal or proximal MCA
occlusioned site)

Sang-Hyub Yoon
Department of Internal Medicine, Kyung Hee Bundang Oriental Hospital,
Seung Nam city, Kyungido, Korea

With the purpose of producing easily the basal ganglia infarction into Chen’s, scerebral
ischemic model which is almost cortical infarct made by the ligation of distal part of MCA and
1 hr obliteration of both common carotid arteries in rat, the MCA obstruction was extended
between rhinal fissure and olfactory tract with electrocauterization in place of 10-0 silk suture
ligation. of distal part of MCA. - '

Both original Chen’s model and modified Chen’s have shown the cortical infarction in
dorsolateral & lateral frontoparietal cortex, but not any infarction in basal ganglia. However, the
modified Chen’s model have shown the effect of average 12% increase in cortical infarct than
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that of original Chen’'s model.

This experimental results suggest the modified Chen’s model can not reduce the blood flow
of the lateral lenticulostriatal artery enough to make the basal ganglia infarction and that blood
circulation of basal gagglia under its condition is probably being kept partly through the
posterior cerebral artery via vertebral artery.Therefore, The follow-up observation on ischemic

time lapse would be needed.
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A& el g o Yo ¥ FEEY
°of Feu'dA mHHor FL4HI Y& AL
subtemporal approach” £& intraluminal sutu
re technique® & Ar&3td 8z FHEwg 3
Hzzste oM ERYo|r)

SHEY 9 HAAM e A" e F
o o] 9o met 28 vedoagdre A
3 Relo] AL FHEW 2959 oA &
Z]Ql lateral lenticulostriatal artery7} ¥ 24z o]
of 3, FAF-Te FML FxFuUe YK
A9 AT FAlol IAHAESLY] HIFH
Zarh 9o HA olRolAth Fbe) AgE

HZAE go)3A THE F Yn APYFEY A
E&o| e Aol T v, FNF AT
&9 behabioral abnormalitye #&E + U=
wdol 9m, AAE YYSEY 4ELE ¥1
74 4 3%.2] behabioral abnormalityE® #&& 4 3l
g A9A 71Yel ojH e Aol @,
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A ChenS e Bustx] LA Aaie
Chend] W& 83t vlmy foldtA A
F-7178 HAR34E LA oz 4%
2 HNENE rhinal fissure®lA] rhinal
fissure®} olfactory tractAlo]Z W73 ¥ A
He A48 24 devt 98 Aog AlEE
of EATE 34 It

1. dgS=29l ZH|

g FEglol AF 280-340g9] Sprague
—DaWIeYﬂl 37 14r1El & APAEH(LE 2042
C, §560%, 12413, 71 ; 1222k B 7))o 2F
7P &N A 4G F S urethane 80mg/ kg s
E7ZFAES vl A7) &, heating pad¥el T3
AFLEE 3BCTE nAA} &= g Edd
€ Agd-AAAdFZ YD ZgdAA 7l
HE %X tranducer(Gould/Statham)oll &2t
84S chart recorder(Grass, mo del 79E, CA.,
UsA)el 7EsgthAE YEEY siHEE =
9y 7t AE8HpH/Blood Analyzer, Ciba-Corn
ing 238, CA., USA), hema tocrit (Microhemat-
ocrit Centrifuse, Hawksley, England), glu-
cose(One Touch I, Johnson- Johnson Co., CA.,
USA )&2A g0 A2t
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HAH H#2e Chen”d W AHESATh
7H715hE, AP S ES spine positionSE LA A
70 & 72| midline incision® 7}t FF
73 oz oziy E}Y 50
suture sikz 22 F UAEF WP ©
& ZE& lateral positioneZ Fi #F <I9
g} AA}olE 2cm AE Histd FFL& AN
8 I infratemporal fossa’?t x=ZHA 3A
t}.subtemporal  craniectomy3ti  25-gauge
needlez 7A%e  AASS rhinal fissurest
olfactory tractAteld] FHEHE EEAATL
ZYEa HMEIE rhinal fissureF-E(}3}
Chen Groupolgl #)3 rhinal fissure] A
olfactory tractAtel(Modified Chen Groupe]t
$hzZ ¥y 3, Chen Groupe 10-0 silk suture
2 Modified Chen Group2 A7lxzoz HA
NZAG2 e FAd %& ZAWFHE AT

et AFAH
3. @R 5

H¥ge 248 Aukland®, Pasztor’ 59 F
A7tAREES o EIAHTGAYFTES stereot-
axic apparatusell TAAZ F, FEE 75l
=32 H7lste} Paxinos and Watson atlas® ol
u}el bregmaolA] A-2mm, Ltdmm EoiZ 59
of 27 Imm¢d HTL ENT2AZE 125um, 2
o] 20mmg% teflon-coated platinum(90%)
-irmidium(10%) wire?l % 05mm #z7 #F
A2 FAAFTEYA £Ro2 deHEFAd A
A3t dental cement® TAAIFA o] ASE
HY5Z 2AFELA] A4sd  multipen
recorder(Rikadenki R-69, Tokyo, Japan)ol 7]
254 dggd.r)2AZe APdFoz ey
AYEE9 mo] AYsAT

4 m=EEol W BYHE A

¥4 #2& Bederson®# Isayama'®% <]
e SRS AgsHT. FARL IARF
of AYEE 20% urethane lccE E7ZFFALSt
o  oFAZY  FA 150cc AHUAEFE
intracardiac perfusiond &, =& AH&3t1 ¥
F 14 1087+ d&#HA brain slicer(Zivic miller
Laboratories, PA., USA)el 23 frontal tipell 4
omm Aoz Adln ZEHE 2% tripheny
tetrazolium chloride &%l 37C, 3083t &7}
TRAANAGZAEHe] AAEH
analysis

Z224& Image

system(Zoom  stereomicroscope +
Image pro” software + Computer)S AH&3I%
1, % infact area® FE A3

' infarcted area

o/3 —
%infarctarea total hemisphere area

5. SAIXE|

TE AE2E mean £ SD.E2 Yeded §
olA HlE Mann-Witney U testE Ar£31%
3 p< 0.050]3te AF fefMdel e ALE
7

5o W3 dod £ e AHH B
PJFENEY, pH, PaO; PaCO,3rtEZ
E 439 Ed 7zt Groupt %

GroupH el ¥ FAI FL 1AFY ®in

oA #9§ Hol= AAHHA kK (Table 1),

=
SN Hel@ o8 BEY & YL, B2
W7o Agde YA B} Y 1AL &

g4el 8l
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Table 1. Phyéiological Variables in both Groups

C—Group MC—Group
Variable : ‘ 0- 1(hr) ) 0 1(hr)
MABP(mmHg £ 3a) 9B 5 101 £ 5 106 £ 6
pH 7.38 £ 0.02 736 = 0.14 © 739 £ 013 744 = 0.07
PaCO2(mmHg 412 + 37 427 £ 43 . 417 £ 67 427 + 78
Pa02(mmHg) 98 + 10 93+ 8 100 = 11 100 £+ 9
Hematocrit(% 413 £ 0.6 415 = 25 404 + 1.3 409 + 09
Glucose(mg%) 110+ 9 116 £ 10 105 + 13 115 + 14

a); mean = S.D.(N=7)
MABP ; mean arterial blood pressure

C-Group, Chen Group ; MC-Group, Modified Chen Group.

Table 2. Regional Cerebral Blood Flow

in both Groups

Nos. Ipsilateral Hemis. Contralateral Hemis.
Group animal 0 1(hour) 0 ' 1(hour)
C-Group 7 484 + 10.8a) 12.8 + 4.2 506 + 7.3 514 £ 121
- MC-Group : 7 473 + 100 10.3 + 6.9+ 51.8 + 96 496 + 134
a);mean * S.D.(ml/100g/min)
*x p<0.01;Significance by Mann-Witney U test
Hemis. ; hemisphere
C-Group, Chen Group ; MC-Group, Modified Chen Group.
Table 3. Relative Infarct Area at Different Slice Interval in Groups
Nos. Slice Intervals
Group Animal 2mm 4mm 6mm 8mm 10mm
C-Group N=7 00 27.8+3.3a) 24.1+24 17.8£2.0 11.8+14
MC-Group N=7 13.8£8.4* 33.9+4.7+ 37.4+2.1% 30.0+ 5.1=* 24.2+2 4+

a); meanzS. D. (%) (N=7)
* p<0.05; Significance by Mann~Witney U test

C-Group, Chen Group ; MC-Group, Modified Chen Group.
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JIH-

2+ Groupztel AMWAAE zAlE] 3td
frontal tip2 71&€ A 2, 4, 6, 8 I0mmE =
Fo] AMAAL %infarct areaZ YVEIU o Bl
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39 9E vl 2mmE Yol A9 Chen Group2 HH
73 Mo § =X ¥, Modified Chen Groupe
13.8+84% 2 YENG T 4mmol 4 &= Chen Group®]
27.8+3.3%, Modified Chen Group®] 33.9:4.7% %
6mmol AJ+= Chen Groupe] 24.1%2.4%, Modified
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Chen Group°l374+2.1%2, 8mmelA+ Chen
Group®] 17.8+2.0%, Modified Chen Group®l
300t5.1%2, 10mmoiAe= Chen Group®]

11.8+1.4%, Modified Chen Group©)24.2+2.4% 2"

el @A) Modified Chen Group®l Chen
GroupE.th 94 0] e §Fd AL HA4A
Aoy 71A 8 EoMe] AN HAFA K&}
St (Table 3).

IFE Y AE

&g HeAeg 9 xa5eEe £%S
&4 7, mongolian gerbilis, %], E7|, A
ASo s T olgH: AW s
Zo] E4HE AL FANUAIATERE FHE ¥
o] F&EE o)fE HAFoZ FAHIt A
8}31, neurochemical data’} F43}9, ¢ go]
Ar&s SapsithE Aol

2 5<%t subtemporal approach?l A&7yl
e 83 HA3N 4FE L B uyy FF
gl sty oeirtx] 8UE] AFHAAT
Bisg 228 AL FHFY EE T FH
A9 retrograde flowd] 2&# lateral striatal
artery®] o2 Ueygg, ‘

$¥ subtemporal approach® %3 %59
o) }Z8E FAo)A rhinal fissures]A olfac-
tory tract29] FZ2 £o]dX|7t  lateral len-
ticulostriatal ~ artery®  #<ld7] YA E
zygomatic arch& A|AS}AY EE spatula®
g fJz2 uE Y9 Z713 slgol &£7HY
NG adA Ae JAd 2o FAe #
Az EHo=Z  Chend WHF 10-0 sikZE
rhinal fissure?®91 & Z&3lE 3 tjilel] HAHE
$E rhinal fissuredl Al olfactory tractAtel2 &
Astn ALz 2 HAYANZAY F HBF
TAAA LeAE, AA7F HAAZ " A
=HEH £x FHEHAAS retrograde flow7}
IBAZHT R AARES o, FF B ALY

9
R

Z#ol lateral striatal artery® 43} FAG &
#7t dEXE At APt

22449 ZFgo|A Chen Group® Modified
Chen Group ®5F ¥ AR ZHAUE HAF
Modified Chen Group< Chen Groupo] H}3}d]
HoHoR & 12% A ZAMEARE oA
%k dien EHeE ule) AR A
AR RatA Sigeno59e 4%
LAF HAYA] 71 AYE o FHE A ¥
HA e AR AR 50%HET st
ATt ) oA dHFH NN HA
Aol  HA BAHHZR %r FEE HA
vertebral arteryE %% A& FAFF, &4
He EAHQ tolotR=geiy HAHFHA F
59 end-arteryite] BTl ot HEH
Fol 4AH7] BEot o} FEL ATA
7171 YEiMEe F& ASY 22°, £+ 994
28%olul  gy¥AatATo g AELG0
mmHgolshH)F25o olstd HEFIF A7}
ZFTEojob gtk o]y #AL ChenSV9 B
3= JelY e, rhinal fissure® s 2
HAvto 2 ZH o] Ho5x Pk, rhinal
fissureF-$12] HMo| FSFHEY 1Az A3
o] FWHEUE 7$ dorsolateral & lateral
frontoparietal cortexo] 96%¢} infarcte] ¥Alg
ATk S

Menzies5°¢ Fd9 HAMe gwss] 9
)4 & lateral lenticulostriatal arteryE ¥ &3}
¥t F¥%9 2 branch 257} HA5 oo} 3}
o, o]A9 AT &L %A=Y, lateral lenti-
culostriatal artery# Ao} 71 A% o) F23}
o SATLEY FHETY F2 branche HAY
glo] FHEHW7IA RS lateral lenticulostriatal
artery€ FHMA)F|E intraluminal suture tec-
hnique”®] A9 % 9A-71A 5] Ado] Y49
= A4Ae  lateral striatal artery®l @FF 7
27 1R ZAPP] 24HIE ¢ 5 Uk
ot B Age Z3E W3 E Chen Group®
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¥E AW ZFo] AR FAE

29| lateral lenticulostriatal artery$)
€ A2ANFR BgE AE AAEHH,
T3 ¥ ZHAH ®ge] g FHAFI
ojor & Ho 2 Atz gt}
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