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Brain Edema and Free Radicals
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Department of Neurosurgery, Tokyo Medical University Hachioji Medical Center

Abstract

This review outlines the basic concepts and pathophysiological aspects of the chemistry of

free radicals in all forms of brain injury and brain edema. Brain edema, defined as an abnormal

accumulation of fluid associated with volumetric enlargement of the brain, is complicated and

multifactorial, and it is still a serious complication of strokes, brain tumors, brain abscesses and

hypoxic injury. Recent experimental studies have demonstrated that free radicals play an

important role as chemical mediators

in causing brain edema and brain damage.

Pharmacological antagonism of free radicals with free radical scavengers shows beneficial

therapeutic results. Future research into brain edema and optimal combinations of therapeutic

regimens is expected to improve the management of patients with brain edema.

(HARERRFE A RMERE 2017; 13: 120-129)
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Determination of Superoxide Dismutase Activity
By Electron Spin Resonance Spectrometry
Using the Spin Trap Method

ESR spectrum of DMPO-OF spin adduct produced by thi id,

Relative signal intensity is expressed in the following equation
signal intensity (A)
Mn** marker intensity (X)
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edaravone i&, bH2SEITHIE SN, WHRPONNIR#E
3 (FRS) & LT, BRFHOWTHHAIN TN,
B & LT, BNty ) thkEm:, H w40
e, RREEREOWETH L. WMEh A FF A4
»Tb, edaravone |[ZJWMIZE (MAetE, ZEkett) Sk
WowmaEt e UCREERHfEE 53/ L LT
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Edaravone scavenges nitric oxide

Kazue Satoh', Yakio Tkeds’, Seiji Shiods™, Takashi Tobe', Toshikazu Yoshikawa'

ks

-
mw % Wln r
—:ﬂ* " w

g} M el swimenging mivdy of Bdinors. The ks
i

Carbaay-FTIO Woc.7

-

1
030 M) ded NOC-T 30 . Smn

9 Electron spin resonance (ESR #) (12X % Edaravone ® 7 V) — 5 ¥ A )LiH&AENE

<J¢_E : hydroxyl radical {§ 21,

F1 WEHEZIIBIABILA LA - —F—

J£F : singlet oxygen 26,

I. Biomarker of lipid peroxidation

Aldehydes : malondialdehyde (MDA),
4-hydroxynonenal (HNE)

Alkanes ' n-pentane, ethane
Thiobarbituric acid-reactive substances (TBARs)
Lipid hydroperoxides
Isoprostanes
II. Biomarker of DNA oxidation and protein oxidation
8hydroxy-2-deoxy-guanosine (8-OHdAG)
Protein carbonyls
3-nitrotyrosine
III. Antioxidants
Superoxide dismutase (SOD)
Vitamin A (retinol)
Vitamin C (ascorbic acid), ascorbate radicals
Vitamin E (o-tocopherol)
Uric acid
Glutathione (GSH)
Coenzyme Q1o

IV. Oxidative stress induced proteins and other
metabolites

Thioredoxin (TRX)

Heat shock protein

Heme oxygenase-1 (HO-1)
Bilirubin

£ NO HEhRe>

— BRI e,
L2 (F9).

E5IZNO radical THFEBEDIEAE

B LA FL X - v —H—DEEKNE RN

BEERAME, MR ZER < b T IS PR 5 BadEs 1B
THEINAFT—H—OREPFEH SN T b, Zoff
FWr~—H—%L LT, S100#&H, neuron-specific
enolase (NSE), creatine phosphokinase isoenzyme
BB (CPK-BB), myelin basic protein %2 &% H1F % Z
ENTESL. —J, BALA ML ADN, Fv—H—L
LT, R1OTEL, ZOHBKRNAERECET 27—
FHEGEER SN o2 H 2% 5%, S5 5D
WESh T,

BHUIC

iR D TR & R HEE D BRI O W T, FRIC FR @
B HUDICBER L7z, TR L, o < 2 S s
BoOWEZ 2 3HRETH Y, JUED 2 ORI
WEHRR O EE R ECTH 5. IWEEFNTAS, WITH L
WHEPHEB SN TV, HRFEMISRICSNS
HEEORIT N FE T3z v, [T EF
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