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The Effect of Methylprednisolone on Pathology in Acute Experimental
Cerebral Ischemia

Sung Hak Kim

Department of Neurosurgery, College of Medicine, Ewha Womans University

The object of this investigation was to study the effects of methylprednisolone (M.P.) on
the pathological change in the acute focal ischemic cerebral edema in cats. Forty cats were
divided 4 groups - The first group was sham control group (4 cats). The second group was
induced acute experimental ischemia for I hour by occlusion of left middle cerebral artery
(M.C.A) applying the Heifetz clip through the transorbital approach under the operating
microscope (12 cats). The third and the fourth groups were induced acute experimental ische-
mia for 3 hours and 5 hours respectively by the same method (respectively each 12 cats).
Each group except sham control group was also divided 3 subgroups : The first, untreated
group (4 cats) was recirculated for 2 hours after the acute ischemia. The third, treatment
group (4 cats) was recirculated for 2 hours and injected M.P. (15mg/kg) at 30 minutes after
occlusion initially and then injected at 90 minute interval, respectively.

The experimental results are as follows :

In cats undergoing 1 or 3 hours of occlusion, treatment with methylprednisolone and recircula-
tion show suppressive effects for subsequent edema and ischemia, but after 5 hours of occlusion,
those have little positive or no effect. The effect of treatement with methylprednisolone and
recirculation is dependent upon the degree of the ischemic insult and duration of ischemia.
The present experimental results suggest that early medical treatment and recirculation within
at least 4 hours protect the cerebral tissue from the injurious effect of ischemia. It would
be considered that M.P. is used practically in the treatment of acute thromboembolism preven-

ting the irreversible ischemic cerebral edema.
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Table 1. Mode of action of methylprednisolone

1. Antiedema

2 Increases O, delivery

3. Increases 2.3 diphosphoglyceric acid (DPG)
4. Improves penetration of fat cells

5. Stabilizes lysosomal membrane

6. Reverses K* loss

7. Decreases systemic lactic acid

8 Protective effect on organ ischemia
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Table 2. Experimental groups

Groups Occlusion and treatment schedule No. of assays

Sham Control 4

1hr, Occlusion 0 1 2 3 4 5 6 Thrs

No Treatment | AR I I I I I ] 4

Recirculation VIR I I I ] 4

Recirculation /,: I I I ]

+ Steroid '

3hrs. Occlusion

No Treatment | SN FRRORN IIEESAH | I I ] 1 4

Recirculation ol o T 7707 I | 4

Recirculation | N RSN ////41/ 110 I 4

+ Steroid T T T

shrs. Occlusion

No Treatment | RN DGR DU SRR RS | T —

Recirculation | RN AN FEEIN B R 4 /7// 1114 1/ 11T

Recirculation | A R NS NSNS RS // /1 /111 T8 IF))

+ Steroid T ' T T

Total 40
===3 : occlusion time
:recirculation time

4 :methylprednisolone (15mg/kg)
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Table 3. Neurological deficits

Grade

Y I I I v
Group
Sham Control 4
lhr. Occlusion
No Treatment 2 1 1
Recirculation 2 2
Recirculation
+ Steroid 1 2 1
3hrs. Occlusion
No Treatment, 1
Recirculation 1 1
Recirculation
+ Steroid 2 2
5hrs, Occlusion
No Treatment 1 1 2
Recirculation 2 2
Recirculation
+ Steroid 1 1 2
Total 5 9 10 10 6

According to limb function

Grade O : absent weakness

Grade [: mild weakness

Grade [I: moderate weakness

Grade [[: severe weakness, but respond to stimuli

Grade IV: no respond to stimuli and consciousness disturbance

o

Bz Austel U4 % WP 27

Bz thy FFe BAHEAAA
AFN%E 4%31 Axd wz 97 A=A & Grade
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o] A9 E Grade V2 TES 2 AFFETY
B 7 Grade& A+&3she] vjw3tgvh. B Gradew
7t P A Grade$t L Gradedl M) 2EFE
FE FG PAE 27 AEEE F52 U
J%ﬁ}ﬁﬂ'

01 SdH o2 AR} gle B 5-F Gradeo, 10
% o}5tE Grade I, 10~30%7+AE Grade II,
30~509%7t A& Grade 11, 50% ©]’4& Grade V2
TE3S 74 A FETS HT GradeE FE3HA
stk HEF lﬂ%"‘“‘)ﬂ e #Fs 3 F
d FUHSEI9E Hahdo] Evfstal 5p-
FAZ ‘ﬂ’éﬁ}"q Hematoxylin-eosin g 4-&
st o FEgHnFon o WHFW A
< #EA

H] 5L
731\
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oﬁ. =

°H—E—’ BHgom F
AT FYHA AAFHELEA
A7} 1A 7k ) H] liv‘f 2 ARFLL
de I-I&7AL Bgor), AsTdA
I*JEHE A9 ZHE BEx 3/ HHAT

T ABHF g4 SHEPLH AR ToAAE
E‘]W 3HE AEE Bk a2 5X3 H 4
HX ST R ARFTAA F2 Grade -V A&A &
B, A8 Ae Fe] 38 £2HTE B2
o AAFAHA 997t 1A H(Table 3).

2) th bR E] g #F

HH v A gLl Me HAHA o] AFE HA
FAAA7E AAA 13547 HY v s 4
zZte]l B Grades 2.25, 3.25, 40022 Vel

Mz H AEES VX ETY HT Grade?t
2258 el wtete] A#F F (5T 150
2 07524 e TALAEL Bolx gloH,
3217 AL A E BR8] 32596 ¥
st A#AF L BT 275 € 1258 YeERY
A 274 Hola o, 5A3 H AET
AN A BT 4.00 AFFT 400 2 2L 375
2 N8EHE #2F F A H(Table 4).
3) H7AA AUl A #F

HHAXNETFE T Grades 1,3,5 A A A
4z 075, 30, 3.752 HEAAAAN L] F7Tel
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Table 4. Grades of hemispheric swelling

Grade
0 I I il v Average grade

Group
Sham Control 4
1hr. Occlusion
No Treatment 3 1 225
Recirculation 2 2 1.50
Recirculation
+ Steroid 1 3 0.75
3hrs. Occlusion
No Treatment 1 1 2 325
Recirculation 1 3 275
Redirculation
+ Steroid 3 1 1.25
5hrs, Occlusion
No Treatment 4 400
Recirculation 4 400
Recirculation
+ Steroid 1 3 3.7
Total 5 8 8 6 13 37

According to midline shift

Grade 0 : No shift, grossly

Grade [ : shift between 0 and 05mm
Grade [ : shift between 05 and 1.0mm
Grade [f : shift between 10 and 1.5mm
Grade [V : shift beyond 1.5mm

wel K Ade A7 Freke AEE Byt 1 A FF71A 5572 Hrt vnEAsYct
At AALNETF HA R, AEF € (ETLY ABAEEN, NBR5HF 2 BAAF e Ay
BT Grade® 27} 0.75, 050, 02524 A#AF L o2 Aiig Q% HEdo] F42 F iy
Qg HAat 348 A&7 Holx gler, 3 Hole AZAER HY nASFNAN HENAHY
AZE ) AT N A= 81X 87 (F T Grade 3.0) Alzto] A2 AAE AAE 4¢L 239eH, 1,3
o "3l AFFZ(HEA Grade 20)F ABT A A TN ABHF L A8 Fo] v EFHT}
(B Grade 1.0)°] £ 3HE 274 Holx 3AE 2748 BYou 5A7 HgTolAE 9
Atk 28 5412 APl He BAE, ABF e TALAE AR & YAk
2 X279 HHE Grade?t 72 375 © 35002 ANEXFHNEZ 2AEAFTYR T 2L 284212
e NEAHAE #FE 4 UAH(Table 5). HANEFA NBHoz B 5 Qe W2 7
4) BYzA3 g U3 aF AP EtY Fole F7F Yoy AvrF o g 7
HelzAdd Hire A4 ABAEL &4, AIZE A FU e HH g, AR, € AT
ARAFHNF, BAZ, AEZFHRE LR F ztolE HAIgte 997} gle Aoz #FEHUY
ARE 2 HALAES Tz #FASS ZY (Table 6).
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Table 5. Grades of infarction detected by perfusion of 2% TTC solution

Grade
0 I I i N Average grade

Group
Sham Control 4 0
1hr. Occlusion
No Treatment 1 3

. . 0.75
Recirculation 2 2 050
Recirculation )
+ Steroid 3 1 025
3hrs. Occlusion
No Treatment 2 1 30
Recirculation 1 1 20
Recirculation
+ Steroid 1 2 1.0
5hrs. Occlusion
No Treatment 1 3 375
Recirculation 1 3 37
Recirculation
+ Steroid 2 2 350
Total 11 9 4 7 9

Grade 0 : No intarction, grossly

Grade | £ 10%finfarcted area/left cerebral hemisphere)

10% { Grade [ = 30%
30% { Grade I =50%
50% { Grade ¥
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Table 6. Microscopic findings

Pathologic Neuronal Pericellular Pericapillary

finding Gliosis Infarct Congestion
Group damage swelling swelling
Sham Control - — - — — -
1hr. Occlusion
No Treatment ++ ++ + ++ — +
Recirculation + e + 4+ — +
Recirculation
+ Stercid + 4+ + 4+ - +
3hrs. Occlusion
No Treatment +H+ St ++ T+ + i
Recirculation B +4 ++ et + 4+
Recirculation
+ Steroid ++ 4 + - — n
Shrs. Occlusion
No Treatment +++ +++ ++ ++ + et
Recirculation 4+ . ot +++ + —_
Recirculation
+ Steroid Ff- ++ ++ ++ + s
Grading of Pathology + : mild
— : normal ++ : moderate
=+ : equivocal +++ : severe
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