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= ABSTRACT =

A Study of Effect of Mannitol and Methylprednisolone in Experimental
Cerebral Infarction

Kyu Man Shin, M.D., Sung Hak Kim, M.D.

Department of Neurosurgery, College of Medicine, Ewha Womans University,

Seoul, Korea

The object of this investigation was to study the effects of mannitol and high
dose of methylprednisolone (MP) upon evolution of cerebral infarction incats after
acute left middle cerebral artery (MCA) occlusion and following reperfusion.

The acute occlusion of left proximal MCA of thirty cats for 2,4 and 6 hours
respectively were accomplished by applying the Heifetz clip through the retro-—
orbital extradural approach and followed by 2 hours of recirculation. Fifteen cats
were untreated as a control group and the fifteen cats were given a combination
of mannitol(2g/kg) and MP (15mg/kg) at 30 minutes after occlusion initially
and then every one and a half hour.

Results of morphologic examination of the brain demonstrated that intreated cats
undergoing 2 —hour or 4—hour occlusion mannitol and MP improved theischemic
edema and infarction, but in treated cats undergoing 6 —hour occlusion they had
little protective effect in ischemic brain injury ( swelling, neuronal damage and he-
morrhagic infarction ). Electroencephalography (EEG) in cats undergoing 2— or 4—
hour occlusion showed more increasing activities and voltage than in untreated
groups, but in cats undergoing 6 —hour occlusion low voltage and slowwaves with
poor activity, i.e, generally suppressed pattern, were observed and were not signi-
ficantly different between treated and untreated groups.

Our experimental studies of the therapeutic beneficial effects of mannitol and MP
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were observed in cats of 2~ or 4—hour occlusion of MCA with 2 hour recircula-
tion. Therefore, it was suggested that mannitol and MP will prolong the period

of potential reversibility of cerebral ischemia following reperfusion within 4 hours

of ischemia.

A 2

JEdo] AHHW N2 & FEURH FA] 2
2 MEEXA HE (cytotoxic edema)o] WAFH 1, o
3 2947t @A E2(vasogenic edema )o] z]ag
o vrtgE el HAMe] By} ojeizle] HHEAY
B AESH 239 w4l ofo] YUY 3l
A= AL 3Y Y BE (ischemic cerebral edema)
olgtm TP, AlgolN HPYHREF] xAPrUE
&g Aele AL ofd A ARG Fu-
imoto £P&  Gerbil o 4] X R A e] 52U HBE
9] wS, OBrienYSe 3gko]oA] H3 A7} 4
A7t A&F HEZo) 2T Bud Pt Schu
iers} Hossman™g TFololA =& gae 1 A 73
A HEEe fFsAn P Fo Bell§P¥e ) 9
FUEsde H43 2484 d7A el HEA HE
Zo] BT F Y& HYFY FAXNE Y HAEFRY
9} 40% 0| 8tolm, o] FAX 9] FFFo] NG A
280 s|g4 HEFo] WAt BusHctEFY ¥
4= Q13 a{gﬂ HEZ ﬂz}"ﬂ"i ﬂg;& Hyz B
AA%E ZEAS BTEE AW o 50 %] TS
£ Ao2? uFo] Ha|PatiolA Huge o

u FAEF ARFIE o) FolAH HEFL Bf A
Huuele mARUEL BF, 25 47
NEe &40] B 7128 L ¢F Yk Little®? 5
SuzukiZ®2 mannitolo] X3 YA HBEL A H
9o Zag A HlEdst 9ee sy
o, Laha 53} Bremerg?e Frj¥Ede AT
Adx&2 #4715 methylprednisolone & & A1 71
AEE A7NA HH M| HAFg #E3D methy-
Iprednisolone o] W H P elo] td WolERE EX
vh ek et A& g4 Ele] thet mannitol 3} meth
ylprednisolone ¢] H&Eajo] olg A3 & o] g 2
gA A7 vusith AREL 1FE

A4 A Fed
Soln ATAE WoEos FUHEY ANRE =
2A)#A Heifetz @& 2417, 4430 9 6 A 7FEek
AHANT 2N AEL ARFAIL GRANE 2

mannitol 3} methylprednisolone -2 AF31 % 0 v =3}
2 Hezxey uaE BFozH H BT A

2 mannitol 7} methylprednisolones] &%t >
L =74 24 JALAE THY FHom B
de RS,

o e
nd ofN

AlS
=

o

MNE B

#e

AE 35~454 2 H&E FE 3%e] 30 S
A 5 Z 8} ketamine hydrochloride M &% 10 my
A= }-r]ff‘ Hell Z1fq @M e& AW st Xé"c}i
3}- B A W] polyethylene tube & 4
K 9¥2%1E BAFd & A tden st
-6} ngole AL BL~BTE £
ol AP nBANFE AFE Y
7‘1 Z%ﬁ%%"ﬂ}x | #7988 EAT HAA &
emporalis) o] HIZAE A HEFFHE 7]
okl §7)R RE IPIRx SE2L HVER
Wi, FYITUYF4E (pterion) 9]0 22
= 094‘~1<m A7)18) AP E FASE
g stel A ol & Z Tl
:’:%71) A AZ BRRTA] A
AxEAA] F lom AR A

1

}Q[. [O i

209 [ oob alo (U on%
fo

or 2 & o q
:Lmlm_&
D>
01@

e

= oj4

Norp oo 2 oo
R
i)
128
off _1>4
i

¢ g flo
ot b —|>

Sk

2
el o
30 R oo O b
MN

2 S
or N
£ (o .4

52
RN

e
i)
e
|
N
12
o
N
2,
»
o)
P
o
9,

o
R
2

N
R
X,
>
-lN
JE
m[o 4
)
=
ﬁg
8
tf o
w o |
[
-
O
o

2

o M
2
A
o

o n:[olr
oft @
X o
oo
Biid
o
r-iu:
_>i
£
J-L
_!E.
m{o
mZL'
_2(_4‘
4

N
>
A
§

A
g

4 Helfetz tﬁz}é ]ﬂWﬁ
*ww— AP EFE H2
T

Ade AHEF 2

i ot
W oy o OB

ol}l.

X 4
&33‘:1\1
H‘lmh

-

J:]o
3!)1-

%

CRE-S 5 i=
FUHEHEE ]-‘EH?}—"'F- 2o mannitol HF3 28
methylpredmsolone o A2 15mE o|v) thE A
AkelE] 0 9l polyethylene tube & F&}e] 13 HFF
a3 17 308 71Foa A7) FAEL FYF AT
o3 AL NEToR, FAE AY Fox g AE
e}

4t 2
L

mﬁ.gg
F“,z

WA 2 Fo2sted (Table 1) o] £E) A9 HHBE
W, FAE ZEVE 58 U939 27 ¢ F&9
Hz g AN7 AR T4 Smold BRERT B
we 2ARY S R WUlEH Ldg VL BFS
st



Table 1. Period of occlusion and treatment
schedule

1) 2hrs occlusion :

1 2 3 4

Control G. I 1T ]
Treatment G. 77— T ]
S

2) 4 hrs occlusion:
1 2 3 4 5 6

Control G. wZzzr7Z777m—T1 1

Treatment G. IIZZAZZIZZE T ]
T 4 +

3) 6 hrs occlusion :
Control G.

Treatment G. CZAZIAZ77H77A777A777]
~

|Fo TR VIRTIVIRIIVINI A777A

1 2 3 4 5 6 7 8
T—
1 1

mannitol( 2 gm/k¢) and methylprednisolone (15 mg/
kg) administration (arrows ) for the canine model
of cerebral hemisphere infarction. &zzzza = period
of occlusion: =1 = period of recirculation after
occlusion )
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Fig. 1. Electroencephalographic results
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4 hours occlusion Group:

Control G.

Treatment G. |

Fig. 2. Electroencephalographic results

6 hours occlusion Group:

Control G. :

Treatment G.

Fig. 3. Electroencephalographic results

Table 2. Electroencephalographic Results

1) 2 hrs occlusion group
a. Control G. : nearly normal pattern on
the lesion side,

b. Treatment G. : similar to above finding,
but slightly increased
activity.

2) 4 hrs occlusion group

a. Control G.

b. Treatment G.

: increased slow wave

: similar to just above patt-
ern, but slightly increased
activity.

3) 6 hrs occlusion group

a. Control G. : low voltage, poor activity

with slow wave, generally
suppressed pattrn.

b. Treatment G:similar to just above

pattern.
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Table 3. Degree of swelling observed through the window in the bone and dura

w 2 hrs occlusion 4 hrs occlusion 6 hrs occlusion
Degree of swelling C({No.) T{(No.) C T C T
Grade 0 1

Grade 1 2

Grede 2 2 1 1
Grade 3 1

Grade 4 1 1 3 2

Grade 0 : Space between the dura mater and the brain

Grade 1 : No space between tne dura mater and brain
Grade 2 : Slight brain swelling through the bone window
Grade 3 : Moderate brain swelling through the bone window
Grade 4 : Marked brain swelling through the bone window.

Table 4. Macroscopic findings of sectional surface

2 hrs occlusion 4 hrs occlusion 6 hrs occlusion
Pathology C(No.) T{(No.) C T C T
Grade 0 2 4 1
Grade | 3 1 1
Grade [ 1
Grade [[ 3 3

Grade 0 :Nearly normal findings with mild swelling
Grade [ :Only moderate swelling of cerebral tissue
Grade [ :Swelling+ small hemorrhage

Grade [I: Swelling + large hemorrhagic necrosis with cavitation.

Table 5. Microscopic findings

Groups 2 hrs occlusion 4 hrs occlusion 6 hrs occlusion
Pathology C T C T T
Neuronal damage + + # H+ H# H
Gliosis + - + + 4 H
Pericellular swelling +# + # + H +#+
Pericapillary swelling # + # + # s
Infarct { Necrosis ) - - # + Sl 1
Congestion + =+ + + H +

Grading of pathology :

HABLEH S 0TS ARAEEY ABAE

- = normal, + = equivocal, + =mild, ++ = moderate, #it = severe.
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