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Effect of 21-aminosteroid U74389G on the Extent of Brain Damage and
Edema in the Newborn Rats with Hypoxic-ischemic Injury

Mi Seon Lee, M.D., Moon Sung Park, M.D.", Kook In Park, M.D.,
Chul Lee, M.D. and Dong Gwan Han, M.D.

Department of Pediatrics, Yonsei University College of Medicine,
Department of Pediatrics, Aju University College of Medicine, Seoul, Korea.

Purpose : To investigate the effect of 21-aminosteroid U74389G (U) on the extent of
brain damage and edema formation in the newborn rats with hypoxic ischemic (HI) brain
injury.

Methods : This is a randomized, placebo—controlled, experimental study. The subjects
were 113 seven—days-old rats with HI injury. Pups were treated with 3, 10, or 20 mg/ kg
of U intraperitoneally 30 minutes before hypoxia (Group 1, 2, 3: n=10, 13, 11), 10 mg/kg of
U immediately after hypoxia (n=11) (Group 4), 10 mg/kg of U 30 minutes before and after
hypoxia (n=n=13) (Group 5), or vehicle (n=12) (Group C). We expressed the degree of brain
infarction and brain edema in % atrophy (Left hemisphere-Right hemisphere/Left hemis-
phere X 100) and water content % (wet weight-dry weight/wet weightx100)

Results : There were significant reductions in the diameters of right hemisphere com-
pared with those of left hemisphere in vehicle and U treated animals (P<0.05). As to the
cortical thickness, group 2, 3 and 5 pups showed no significant reductions in the right side
compared with the left side implicating that U treatment in these groups was of benefit in
attenuating HI cortical injury, while there was significant difference between the right and
left side in group 1, 4 and C animals (P<0.001). There was a significant difference (P<
0.01) in % atrophy of group 2, 3, 5 versus group C, but the mean % atrophy was similar
in groups 1, 4 and C. There was a significant (P<0.05) increase of water content in right
hemisphere compared with left hemisphere both in U and vehicle treated groups.

Conclusion : Pre-treatment and prepost-treatment at moderate doses (10 or more
mg/kg) of 21-aminosteroid U74389G reduced the extent of perinatal hypoxic-ischemic brain
damages, especially in the cortex, but do not affect the extent of brain edema. (J Korean
Soc Neonatal 2001;8:265-271)

Key Words : 21-aminosteroid U74389G, Hypoxic-ischemic brain injury, Perinatal brain
damage, Newborn rat, Lipid peroxidation, Oxygen—free radical, Brain
edema, Antioxidant, Scavenger

A

il

o]
=

Aokl AAl AT EHE JEADGEN Lopt

Tel : 02)3497-3350, Fax :02)3497-6493



FAH7]
FIALE Q18 A Ak
+3 1}
of g A= X]E‘?QO] AL AT
28
g7 AAA, &
@A 4 nitric oxide ?E“é O—MW

=~
e

A go

AAAA,

53] AZ&
21-aminosteroid A A
who g gl njds

non-glucocorticoid,

61 | /H },c] _4‘:/\]—_0‘

-
)
UE

o

peroxyl radicalS *

E HulstA owsty 58] datel A #Es
oA AT
U74389G%E ©]
-AAFel A
ATl M= Ak
ol Al U74389G<] <=4
ol a1z} 3tk

1. Mitad S8y =&y

gdo s
4@&@

i3 X
AL 7
6 k2ol
ﬂ s Tr”%}?i
halothane "+ (4%
om 4

Sprague-Dawley
u o]Ee

o

induction; 1% maintenance)3lellA] o] Fo1 A
H ez o7 238 & AAE 5N

o] AL 5 oURE AlFPHIYLL o]F
AZ BUA 3AIZE 591 3E71E 7R
AA Al EElste] ddlE chamber® RUA 8%
/\}/\q_ Q% Airz E3tE 7l A7 ToF w&
3 AU FAAR & HUHT

ofw] Flel
F ofuo]

=]

gl

o] AP WA WRF S S8 ZA 20
of Afwoz throlxleh. Aol AME UT4389G
+ 5F¥AId CS-4 formulation vehicle (vehicle)
S A&l 4TolA 2478 2 mg/mld FEE
Ll om UT74389GS}t vehiclesS EF HAUR
FHE KTt

1) =AM MY 9 EH

A AR AP HAN APS 9% 1F50= v
Al 6ol AOFoR EREHALH, A AaT

o x=&%7] 3024 U74389G 3 mg/kg (group 1,
n=10), 10 mg/kg (group 2, n=13), 20 mg/kg

(group 3, n=11)= Fowre IF AlaFol =F
ZA] U74389G 10 mg/kg (group 4, n=11)< ¥
W2 OE, AAARZ 0 H3 =
10 mg/kg (group 5, n:13)—‘ Fojuke & OEn
AT =F 308 Aol vehicles 10 mg/kg =
o3t 2t (group C n:12)°] =3

F 74 Hll #A9

gool =

&
T

ARAZ w3 Ao

A=
T

FF
N
i
i
ol

M

Z]
J&_

>
m
ol
o,

hippocampus level ]
¥ %5 HZ(% atrophy)s
UeRdIler o] 475 ER 4F g w9

B AR wusg

9% atrophy=[(L-R)/ L]1x100

(L;FAS dieve A4 52 9849 77, R+
"9

2)

% o

|

o j] 2] 01
AlE
=

oo
L]

21
o O o

o
s M

fo flo

—r
M OE br
X
2
mo it 2 Y P

e
i
2
o X
>

=
o
ot r
{e)
w1 ol

T x>
fill
<
ar
3
)

o 2 -

Y
=
B>

e
£
Mool
Ny

o
it

o2 oy > o
Mo 2 M o 2
o]

=
R
it
Y
-
[
ol){

mg/kg (n=15)< 13|
vehicle (n=16)%< 13 *

o2
£ L

- 266 -



AF Al

\
Y
23
B
[}
&1‘
e

£
i
b

< ofn|F 9 42411k
45 98 Hde BEEA
=4S S5t HEAF 7F gl Rkt
< FHeH glass vialdl €o] FAE &
0CoAlA 72212 ARAIN F FAE tA
& T (water content %)< Tha¥ 2
A& ARESte] ARSI i/ i s Fel

] gkpe] HRE JE=E Hlal BEsdh

IE7E

AN o2 Hob

water content % = [(wet weight-dry weight)/
wet weight] x 100

3. 2t 2| H Hlu

RE Ave Jdagy 233 942 gdsigen &
o Wl Aol AlgEel uuwE 93] Fisher's
exact test® AMESII Zb wke] A A I 9@ F

Control

o Aol A 21 -aminosteroid U74389G ¥ 7F

e 8 RFel WAL 9 —

7, H95 AL, S T
test®} unpaired ¢ test® AFESIITE P<0.05%) 7%
Hl gk Abololl o)t ztol7t e Ao R HFEshith

o
=
|
il
o)
%
=
g

1. 57 M

= =283

=
APEES] vl A gl R UT74389GE A& W

B AFS AlE e fid woAE &2tH
o7 2B AF(gliosis)olH Hsh(liquefaction) & &8}
g Aol A=Y o] HAML IF 294 =
13vkelE 2nhel(15%), L& 3°lAME 11mteEE 2nhe
(18%), L& 5°4& 13vtel% 2vE](15%) el &<l

- 100 - —— —

=~ . .

it [ % Infarction

£ 80 3 % Mortality 1

E

=R

=

S

S 4

=

2 * *
E —‘ .

=

£ (= Bl s

Groupl Group2 Group3 Groupd  Group3

Fig. 1. Incidence of gross cerebral infarction and mortality in U74389G
and vehicle treated rat pups. *P<0.001, different from control group.

Tabel 1. Morphometric Analysis of the Effect of U74389G Treatment on Hypoxic-Ischemic Brain Injury in
Rat Pups by Measuring the Diameter of Cerebral Hemisphere and the Cortical Thickness under a Microscope

Hemisphere diameter

Cortical thickness

Group under microscope under microscope
Right Left Right Left

Control (N=12) 42+0.1" 58%0.1 0.72+£0.06" 1.21+0.06
Group 1 (N=10) 43+0.1" 6.1%+0.1 068+0.07" 1.33+0.07
Group 2 (N=13) 58£0.1" 6.1x0.1 1.20£0.04 1.23+0.04
Group 3 (N=11) 54+0.2" 6.0%+0.1 1.03+0.10 1.15+0.06
Group 4 (N=11) 47+02" 6.1%+0.1 087+0.07" 1.25+0.04
Group 5 (N=13) 56*0.1" 59+0.1 1.11£0.07 1.20+0.04

Values are mean®SD (mm)

"P<0.05 : different from the left, T P<0.001 : different from the left
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Fig. 2. Comparison of the extent of cerebral and cortical atrophy between
vehicle and U74389G treated rat pups. The % atrophy was expressed by
measuring the diameter of each cerebral hemisphere (open bars) and by
measuring the cortical thickness under a microscope (hatched bars).
"P<0.01, different from control group.

Tabel 2. Water Content as Percentage of Cerebral
Hemisphere Weight in Control and Experimental
(Hypoxia-Ischemia) Rat Pups Pretreated with
U74389G or Vehicle
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H =3k HAES BATHFig. 1). Right Left

2) =I?s M=

o i

rir

Cerebral hemisphere
water content(%)

Control (N=12) 88.03+0.06 83.17%0.08
Veh_lcletﬂ— lEl‘O:] HI:]—’\%‘ Eﬂiilj’} U74389G7]' —‘IE‘O:]!\E_]_ Hypoxia—Ischemia Rats
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?__1‘:_ 76‘%‘1“ 75%_}_% }\] 83 }13:]'}] %% 51('%‘3]' H]f’_}\] _Ic_>|_ Vehicle (N=16) 9066i041* 83.1410.10
o3k sl BATHP< 0.05). Values are mean=SD (%)
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