ML BESE (1995) 107, 91~98

HRZA ML ZADT y MR TZY —F A0,
R—=N—=F X RV Ly—EFBE LV
FF NNy — VBRI E ~DRZEICE T BT

W LK F BB B 2 T M E A e i e AL I HF IR (Pl - &

oA

BE KL #R)

s

e T

(PR 7 2 1 A31 B8

Key words : iR Z P L X, b Foxi LT AL,

F AN — LR EYE, B

®

Weininger"dFEIC L BER F L A, T
v P OBHBEHOREESREIHLENT, K
K2 L 2OEBRETLE L TESFHR
NTRB9 FER L RCHENE /7%
ENRERERTERCES T2 i3 E &
DH LT 72D, i Z 1 6 DR {RE R~
NTN—=Z 2 ANDEEHERBIN T4,
—Fh, =xa—vrnErEE{tENn5g & Nat,
Ka*-ATPase i&MA4EF ¥ 5 2 &, Ty
HRA—ss— A X FiokDy-7 3 /BB

(GABA) R F—sti =2 —ar~DOEY
IALHIGE A Z X0, BT SR F iR
545 L ENBREELSIREL, BEBILIBE Y
M a2, £NBEF—s3 > DERDAAIZIET
L, o b =ig—@EizEmysz &Y, 7
N—7 A LRERICES T 5 phospholipase
A, % hypoxanthine-xanthine oxidase K%

(A—se—t X% FRER) 2EKBRRIZEMT
% & GABA-receptor/Cl- channel ®##2HTH
ER M, F 723812, muscimol &2 EMT 3
ZESBBBTN =T ANDREERE LD
TI7%FryBOBMIE>Te+7 bV —2p
SD7NE I BB LU GABA o Ca JEKTF
HREIIRESND Z L0, 7YV =5 h0
I2& N =a—orEBELI N5 & EREE
WA E L 22 2 BESEL2HRE» L]

op

91

R—s¥—t X F R LT —EIEE,

LENTn5,
AIRFRICEVTUL, Fv MZWERRL 2%
BRIL, BAGEHMN 7 ) —F 2 Hn, FAS
ey — IV EBERIGHE (thiobarbituric acid
reactive substances : TBARS) H Lz —/3
— %+ % F¥ AL ¥ —+ (superoxide dismutase :
SOD) EMHE{bx#EFL, WRA bV 2Tk
D70 PERIZ7D) =502 Lr8ET252 L
PRDLOTRET S,

o HE

1. 5589

1% 8B HEYE Wistar &5 v F 2 ERL
. BHIEB AL T (KR L DBEAR E
E55%, IREE23ME, 12RFRARBEE YA 2 (7 00
~19:00%BA%A, 19:00~ 7 : Q0% BSHA) MY
ET1LAMABEL .. fEkhE A Y > 7L
T X8 MF a2 #/ L, KSR THE
N3 @-T b A
2. EBAE

A FZ oy TENS,5-2 AFL-1-F o
) »-N-* %44 F (DMPO) (1% —1{L5E
AL GRF) LOBALL, X954
¥ F—+ (cowmilk) F=_—) > H—4 >4
oA otk (BEE) LDBALL. FotinR
EiRRSHENLOEZHERL 2.
J.WEAFL 2

Weininger D HEYNZ LD, 7 MIE 2 b



92 3] +

L2 AWML, T b R24RFRIMG RTE, EBR
BO7Z7 v MIRENDZ—T ILHEREYT THRARLE
L., O, ZHFTHRELUVEB*EEL, 20
%6 RRIREL 72, HRBICIIIEE T v FEHW
72, WRET o b RMEEL, kinl AT RT
L — } T Glowinski and Iversen M H ™2
P> TABBEHE, 5, BEK K 5L
BB LUV 2 W, BEhiCBARERPICR
AL, oWEwE: TREFLE.

4. 7U—=F A nD5H

Bt 205 s £ B AR KEMZ, REY
T4 XL 2%, S E®D A— }200k] i2 DMPO %
201 h02 T, I ¥H—THHEL, DMPO M
WM FZICEF 2 &g (electron spin reso-
nance: ESR) <7 } v x— % — (JEOL JES-
FEIXG) #AwvwTk Faxi 5 2 A1 (-OH),
A=t F—F00 (-C) BLUKES
#HN (-H) # DMPO @»2E>T% 7+ E
LCalEL %,

ESR 27 } o X —#—THBIEEMIL, £
BT, W5 %334.3+5 mT, RS 15,
modulation #0.08 mT, response #0.1# & L
7z,

trFeXx o000 %, LFo
XLNTPANDEEDL TFH D) LELE
SN TFADZE LR (ELe )
L IF NS EoENEE Ky, 2 51CBMm
BED2,2,6,6-T 7 AF-4-k Faxiny
~N) i+ x (TEMPOL ; 6.811x10%
spins/ml) D 7 FNNEE EOEMEL D, B
Bzl R,

5. SOD &5

I MG SOD EMEDMIEIR 2 b 2
> R TAENZDOWT T2, 2 b3 FYT
DFENTRD LI LT T2, T bbb, %
MAEIC0EBOEFREIEKEMZ, TS T A
ZL, 1,600g TI55ripE= L, fF65n 7z BiE
% {11,000 g T30 ELEL L 72, DWW T,
ZFOREF0.1M ) EEEHK (pH7.8) 28
#HL, INnx SOD EHAERRARD: o
N ) T oriE & L7

SOD &M ESR 27 b o x— 37— %
TRR L DH ISR THRIEL 72, T b

5 7

t, REFIZ2mM b BExH 2 F£560ul, ¥
IFLY P YT IRy SEEEEE35ul, BB %
SO"A & DMPO #15ul &9, % F 1
X1 S—EwS50ulNiznb, HRERIGHEL
ESR MR ICBL, ¥ F>F X0 7—
Mok gL Y ESR 27 bax—F—%
RwTAx—s3—F % F% DMPO A>T
# 7+ (DMPO-0;) &L T4l 7.

ESR A7 } © £ — 7 — D53 &, ik
THEE #334.3+ 5 mT, #5118 % 2 47, modu-
lation #0.08mT, response %0.1% & L 7z,

6 . TBARS o5

TBARS D454l ARSE2NGE - TIT- 72,
Thbb, 7)—FCANLOFITICHERL R
Dok Ey 42— +0.2ml #RBEEFICE, 8.1%
FTF o2k B R ) 7 4 ERD. 2ml, 20%
MEcEEnx (pH3.5) 1.5ml %, 1%FA 0
By — VBRI . 5m], ZEEEK0.6ml M2 TR
SL 72, 1RRREMEL 7z, DWTEEKE L
ml Mz 72, n-735 /—)- ) LB (15!
1) 5ml 2z THEZEE L, IRE: SBWT5 5/
e S5 LIz, £k, 300088 TLOSELE L5
ML, Bonin-78 /=B VEEY
oy b TH3Iml U ERIORBREIC LD, SEE
JeEE THIRE % 1T - 72 (B &515 nm,
#i% &532 nm),

7. BEAENER

EQHNERIT protein assay reagent
(Pierce, Rock Jord. II) #M#EMEL 72,
8. FEERE

HEZEMEIT Student’s t-test # HWTIT-
7z,

& 2

Fig. 11 6 BERIWEZND T POFERLT.
EEZ v FPnBILT(Fig. 1 A), 68
FEOBICBWTIIA L »IC BB v
LA RSB LN (Fig. 1 B).

RKizT oy FEEEKD ESR I3 7)—5 2
HNDDHTERAIT - 728R, Fig. 212/t 2&K<
EFaX AT ANOFEEERT4AR (1
2:2:1) DLTFLDOM, bTHTIEHD
AH—R> w2 F—F0a0 (67) BIrk



WEA PV ZOWA 7Y —F 2 H NVBEWEA~DHE 93

7V AN (9R) DR ERT > 7 F LD
a3 Nz, oo BRI b EEN L 7
FABREBI NI,

A—R> e I—FHNBLUKETIH
NDY THNBEETy PBLUBEZ L R
Z v FOVTNORMEHICLRBTRETH -
2h, BhHTRETH-72NT, EENLL
BRI #ITbhhr o7, F72, A—r¥—F X%
F (07) dAE>TF 7 MIEEESLUBE
Z bV ZBEDOWTRORMBERIC B VT LRBE
KRUTTH-o72.

EET v MEOHREE, - EMB L O/
EFOXS ATV ANIRMEE, BEBLU
BERIZHNX TSP -7, WHERAML ZEEH
L7227y MicBwTidk FeXxi s o hnid

Fig. 1 Immobilization stress-induced hemor-
ragic erosion in the stomach of rats.
(A) No stress control, (B) Stress model.
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Fig. 2 Spectra of free radicals as DMPO spin
adducts in immobilization stress induced
rat striatum.
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Fig. 3 Immobilization stress induced change of
hydroxyl radical concentration in the
rat brain. Each value represents the
mean = SEM of 5 to 8 animals.
*p<0.05, #0.05<p<0.10 vs. control.
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Fig. 4 Immobilization stress induced change of
superoxide dismutase (SOD) activity in
mitochondria of rat brain. Each value
represents the mean + SEM of 7 to 8
animals. *p<0.05, **p<0.01 »s. control.
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Fig. 5 Immobilization stress induced change of
thiobarbituric acid reactive substances
(TBARS) concentration in the rat brain.
Each value represents the mean = SEM
of 7 to 8 animals. *p<0.05, **p<0.01 vs.
control.
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Immobilization stress affected free radicals,
superoxide dismutase activity and thiobarbituric
acid reactive substances in the rat brain
Youko OKAMURA
Department of Neuroscience,

Institute of Molecular and Cellular Medicine,
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Okayama 700, Japan
(Director : Prof. A. Mori)

Immobilization stress for 6 hours induced hemorrhagic erosion in the rat stomach. Hydroxyl
radicals significantly increased in the pons-medulla oblongata in stressed rats. Mitochondrial
superoxide dismutase (SOD) activity was enhanced in the midbrain but was lowered in the
cortex, hippocampus and cerebellum in stressed rats. Thiobarbituric acid reactive substances
increased by stress in the cortex and midbrain. These findings suggested that immobilization
stress generated hydroxyl radicals and accelerated lipid peroxidation, and affected mitocho-

drial SOD activity, which may lead to neuronal damage in stressed rats.



