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= ABSTRACT =

The Effect of Methylprednisolone on the Chnges of the Mitochondria and lipid
Peroxidation in the Acute Focal Ischemic Cerebral Edem

Kyu Man Shin, M.D.
Department of Neurosurgery, College of Medicine, Exwwha Womans University

It is the purpose of this study to evaluate the therapeutic effect of methylprednisolone
(M.P.) in the acute phase of focal cerebral ischemic stroke. Acute focal cerebral ischemia
was produced by transorbital occlusion of the left middle cerebral artery (MCA) with
Heifetz clip under the operating microscope. The Experimental animals were divided into
3 groups. The occlusion group was that the acute focal ischemia was induced for 4-hour of
the occlusion of the MCA only. The circulation group was that of 2-hour recirculation after
acute focal ischemia. The treatment group was that of M.P. (15mg/kg) injection at 30
minutes after occlusion initially and at 90 minute interval. The sham control group was
the cats with removal of the orbital contents without occlusion of MCA. Cytochrome
oxidase activity (COA) and the lipid peroxidation LP were concentration determined. The
results obtained were as the following. In the occlusion group, COA was reduced to 60.6%
and LP increased to 167.0% of the sham control value, in the recirculation group COA
reduced to 63.5%. LP increased to 140.6% of the sham control value. In the treatment
group, COA was increased to 154.9% and LP decreased to 88.7% of the sham control
value. Ultrastructures of the mitochondria were studied by electron microscopy in all
groups. In comparison with the other experimental groups the shapes and numbers of the
mitochondrial cristae and the whole mitochondria were preserved well relatively. The
above results indicate that MP has beneficial effect in the management of the acute focal
ischemia in the cat model of 4-hour occlusion of MCA with 2-hour recirculation.
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£ 1. Experimental group

Group No. of assays Treatment

Sham Control 6 No MCA occlusion
No Treatment

Occlusion Group 6 Only MCA occlusion
for 4hrs

Recirculation 6 MCA. ocdusion for

Group 4hrs + Recirculation for
2hrs

Steroid Group 6 MCA occlusion for 4hrs
+Recireulation for Zhrs
+1IV injection
of Methylprednisolone
(15mg/ kg)

$]x= gelfoamo 2 W T A9 Methylmetacry-
late dental cement= AT AFTFL 3749 oFF
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# 2. Cytochrome oxidase activity

E 3. The concentration of lipid peroxidation

Group Cytochrome Oxifiase
( #moles/mg protein/hr)
Sham Control 9L.58+22.63
Occlusion Group 55.49+4-21.32
Recirculation Group 58.23+2323
Steroid Group 105.30-+26.96"

Fach value represents mean=-S.D. of 12 experiments
* Significantly different from 4hr occlusion value 0.02 < p
{005
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8! 1. Cytochrome oxidase activity.

Ay 2T ¢ cytochrome oxidase A&
91.58:+-22.63 ymole/mg protein /hr, &3 lipid
peroxidation &2 3.9114-0.44nmoles of maloridi-
aldehyde/mg protein /30min ¢| 3t} #HHT+ 2l cy-
tochrome oxidase &4 X|+= 55.49+21.32 ymole/mg
protein/hr, lipid peroxidation §}8F2 6.53+2.12n
moles of maloridialdehyde/mg protein/30min &
Zz AP F X)) 606% L 167.0%F HIPoH,
2 #F 7ol Al cytochrome oxidase 84 X&= 4
F o= T %) &} 63.5%= 58231-23.23 pmole/mg pro-

Lipid Peroxide(n moles of

Group maloridialdehyde/ mg protein/30
min)

Sham Control 3.91+0.44

Occlusion Group 6.53-+212

Recirculation Group 5714074

Steroid Group 347-+1.06*

Each value represents mean- S.D. of 12 experiments
* Significantly different from 4hr occlusion value 0.02 <
p< 005
n moles of maloridiaidehyde
/mg protein/30min
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12! 2. The concentration of lipid peroxidation.

tein/hr, Lipid peroxidation §+-gF8. 5.714-0.74nmoles
of maloridialdehyde/mg protein/30minZ A&tz
T 9] 146.0%= Z7}8}% a1, steroid X &0l A
9] cytochrome oxidase®4] x| &= 105.30-26.9%anole
/mg protein/hr, lipid peroxidation &}#Fg 3.47+
1.66 nmoles of maloridialdehyde/mg protein/30min
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228! 3. Normal picture of mitochondria of sham contral
group.

2 247 4guzeAY 119 delle 27}
st, 87%9] elelglEs R4S nc

2. g Ao AAR A A v TR Bea

A= AME AHE A Rt
F Flersta)o] F FAH v, AHH A 7
S BAFAJHIE 3). Fois #HHtol
AtE oz AFY A 759 AntA £78
I 3o, F AEANSY o] FHoR Held
Al ASEA e wd e FFo] FHH A
(23 4, ABFTAME AH4TH frAkd
(23 5) HAx8 F45 AFATE ]
of 5% ¢S Holn P2 &gE o] gl

ir oo
I'E 2 oo

2
>~
p

B

l'>‘ s

oz
0

o}
MPHEZoHE AHRA Y 2EE BejFu 4
Pzl MAAE AYAse] BLA AR

2 AYFERGE B BET | ¥alhzo] 3
A g HJCH 24 6).

22! 4 Mild swollen mitochondria with peripherally pl-
aced cristae and absence of the mitochondrial

granules,
s o ot
AARAZT ] 19833 Alabgie] AHER ™

o Sistd eI TAReR A AYe A
APEE o} B%elH, 53] FAgol £3E A3
=EoIME A APEE o] 8%71 €875 28
ATt @n o] A5 2§ AL EL HY
A AGEE] 2%, HEEA A&l 18%c°lx,
71E BEA T o] Ago] MpA i drt o)
o HEBAARL 3 EY WA oo Ty
AZ A2 4 @A gl -‘:3‘1 L=
BAE ] 43T tE o HEsEdd
el 4 A TRTE HFAF
g T 3lE -
Ao F2 JAEF stz FHAL
ﬁﬂ =HAd s %—H%’*, d!gltal%} b

» A7

r‘?:.,

— 169 --



228! 6. Markedly swollen mitochondria with peripher-
ally placed, disintegrating and disoriented cristae.
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