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Abstract

Aneurysmal subarachnoi d hemorrhage (
neurosurgical emergence. The incidence
aneurysms I s estimated to be 10/1000

After ASAH,i sghreosmagme rebl eeding and

Rebleeding rate i'dagmsoafnd er9%ratmalrdy SA

years, saiargliyyal endovascul ar obliterati
are uspperdeetnd r ebl eeding. However vasosp
4070% by amplygy ogremains major complicat,

The role of free radicals in the deve
out by many |l iteratures. The free radi
of reactions, including the peroxidat.i
I n cméemmbr.anTehser ef ore, | i pid peroxidatio

the pathochemistry of vasospasm.
Vitamin C and E are the major Anti o:
of them can prevent | ipid peroxidat:
attenuate severasmy of vasosp
I n this study, we collected 37 pat i
I n Cha@fghuathioasmi tal . All r exgilwagd agpeary

within 48 hrs and proved having saccul
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were coll e¢ct"@d 50M1"0alnd" tlydss of adniihsesi on
VitantiEn and TBARS were analysed. The re
E were significantly decreased and T
i ncreased’ gsliaryce t hr'odigyh. 15

I n these 37 patients, 10 patients sh
by angiyogmiaphh hi gher i ncidence of mort
measured the differencé&s amfd gIB@ARSEs mdihtec
| evel of Vitamin C and Vitamin E signi
significant idcdewsed in 2

I n conclusion, dihbase tbsuktssiBatrong

of free radicals and | ipid peroxidat:.
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5 mibult anolTBARS 1100 x8§
excitationnlssnmn 555nm
1,1,-83ge83ramethoxy propane

(TMP) 01255 1QM u M

(1) 1st" 23 4 5 1015 ASAH
Gl asgow coma KBumtl e GES)s grade scal

( GFi sher gradenportality)

SPSS ANOVA tMasWi tney test

ch-square test

28



37
C E TBARS74
C E TBARS (GCS)

CiFi sher grade

()

20022003 37
13. 4 angiography
6 2 5490/ 37 GCS 12
HHGS 3, CiFi sher gBade 3824/ 37

279% 0/ 3(7 )

()

MarnwWhi t ney
test cC(o08#A8mg/ dl )
E(6 £20.996 ug/ ml )

TBARS#4..0028um) (P<0.001)

U



() C

C 1. 26mg/ dl
C (0.83mg/dl) (P < 0.05)

(0.85mg/dl) (0.72mg/dl)( )

() E

E 8. 95ug/ ml
E (6.99ug/ ml) (P < 0.05)

(8. 06ug/ ml) (5.97ug/ ml)( )

() TBARS
TBARSO. 47um TBARS
(4. 08um) (2.17um) (P
0.05) (4.35um) ( )
() 14/ 37 23/ 37



14 23 C E

TBARS ( )

()

C E TBARS 37 14

23

C TBARS

() ( )

6/ 10 (60 %)
8/ 27 (30 %)

(P<0. 05) (

() C E

TBARS

31



C E TBARS GCS, HHEISs Itdr gr ade

C )

() C E
TBARS
C HHGS
C ( ) E
HHGS
E C )
HHGS GCSCIFi sher grade
TBARS ( )
( ) C E TBARS
C E
C E

(*P < 0. @5) C

32



(P<0.05)

B TBARS
(P<0.05)
C E
(P<0.05) ( )
( ) C E TBARS
C E
TBARS A E
B C
C TBAR ( )



20022003

37 () 6 2 2017
13. 4
37 (GCS) 1MHunt &

Hes s HHGS Fi shen GFi sheardegr 3

38 27(10/37)

274 48

15MP7 C E

TBARS

(Carr A,et al . 1999)
37
C E TBARS

C E TBARS

C E TBARS



(Polidori MC, et al.

C(0.83mg/ dEJ 6. 99

ug/ ml ), TBARS(4.08 um@(1l.26 mg/ dA()8 5

ug/ ml ), TBARS(2.51 um) C E ,
TBARS ( )
( C E) TBARS
C E
TBARS C
1. 26mg/ dl C
(P< 0.05) (P < 0.05)
) E 8. 95ug/ ml
E (P < 0.05)
( ) TBARSO. 47uM
TBARS (P < 0.05)

¢ )

Manawhi t ney U test C



TBARS

Polidori M®9et a.
CEOOH
C E
Marzatico F9@e8 al

E C

( CEOOH)

TBARS



et al9o97)

(Weir BKAl@78hal
C E
E TBARS
Sasaki
1988)
C E
( )
E)
C E TBARS

C E TBARS 37

(Polidori

TBARS

(Sakaki S, et

TBARS

14

37

MC

al



23

A C
B E
C TBARS

C E
TBARS

( 60 %)

( 30 %)
(P<0.09YH) (
C

E TBARS GCHBHGEIFi sher
grade ( ) C E TBARS

GCHHGSIFsher grade ( )
()
C E HHGS

GCSCIFi sher grade



GCSCIFi sher gr ad&®

E TBARS
HHGS
C E (PO<. 05) HHGS
HHGS
GCS HHGS
C E ( )
(10/37)
(27/137) C E TBARS
E
C E
(*P < (. 0/%))
C (P<0.05)
( B)
TBARS (P<0.05)

( C)
(P<0.05)

C E TBARS



( C E)

(P<0.05)

( C E)

C E TBARS

( A) E
( B) C (

C) TBARS
C E TBARS
E
Travis MA, et
1987 C
E ( ) C
E



(1)

(2) (TCD)

(3)

72

Al l cockAl Il cock

45 %

E TBARS

E TBARS

JM9 @5) al

(27 %)

(

a4



TBARS

C E TBARS
TBARS
C E
( ) 60 %
(6/10) 30% T8/ 2
( )
40 %

340

42



TBARS

C E ( ) TBARS

C E TBARS ( )



(27 %)



Al l cock JM, Drake CG (1965) Rebpeteuretei

of arteri al spasm. J29Neurosurg 22: 2

Al l en GS (1985) Cerebr al arteri7a0l S p e

Asano T, Sasaki T, Koi de T, Takakur a K
evaluattba béneficial ef fect of an ant

vasospasm, Ne u+5a3. Res. 6: 49

Banks MAVI(tl®&mBi7n E and pol yauntsiaa xuirdaa retd s
peroxidant r el ati onSsahliepadBBB@xsikd ann tSsl,,

antioxidants, and free radicehl2 Tayl

Barrows LJ, Hunter FT, Banker BQ (195

significance ofm phegmeetr ebrospinadlo fl ui



BoscobDi 8z&whAzprkKAI (1990)0AbphBerol (vit
E) regul ates vascular smooth muscl e ce
ki nase C aArnraclviBiyochem2®B6 o0phsg.s

Caf €, Torri C, FBefmaotal HilP,95¢t Falee Rad

Me d . 1-8585 3

Carr FA el B (1999) Dose voxadant Cuandte

physi ol ogi cal condilt3i:old0027/4 FASEB J

Cook DA, Wei r B KA, Okwuasaba FK, Kr u

hemogl obi n nouns csilneo.o tPr oc West Ph&a34nacol

Edl ow JA, Caplan CR (2000) Avoiding pi't

N . Engl and Jour nal o-B6Medi cine. 342:

Farugi R. ,DdecoWMBPEit@94) -tAdlcpplhpaher ol 1 nhik
agonisduced monlocadhesicen to cul ture

endot hel i al cell s.. 94:-89Pn. | nvest

Findl ay JM, Macdonal d RL, We i r BKA (
46



pat hophysiology and management of <cer
aneur iSurbhalr acthemmardr hage. CekenebMevadc. RE
3: 3361

Frei B (1999) Mol ecular and biologica

action. .FASEB J

Frei Bngl anAmes BN (1989) Ascorbate i

antioxidant i n human. b8l 60:06@337/8/11las ma . P

Frei B, StockBN (R,L988mesAnti oxidant def
peroxidation in human bl ood plasma. Pr

9 7 4987 5 2

Gl ascaotTsyYhanskzayd,oMeieEn, MaAber JL (199¢
antioxidant function of the physiologi

Phar maéo0l-9929.

Ham ,AlLebler DC (1997) Antioxidant rea
perfused rat | iver: product distribut

vitamin E supplementati on.33Ar:41leb4/Bi oc

a7



Hel enVAj ayammal RlminlX Bupiltement ati or
oxidative stress induce by cigarrtte

28295.

l uliano BA, Pluta RMOQO4dunBEnd€ot bel abkl d

i n a primate model of cerebral -2@40sps

JacopB®RATr i BJ (1996) Oxidative damage

Nutr63:-989 .

Kami yama K, Okada H, r8uaubkeniwweeh98e) el
vasospasthper .AYpipdae cotfiemmper i meaodall of
vasospasms induced by oMetlthrearo.g|Mebdi.n Ci

(Tokyo) -2a09 201

Kassell NF, Sasaki T, Colohan ART, Naz;:
foll owhegri smhhrachnoid hemorrhiayye. S
Kassell NF, 1988ndmed€Cysmal rebleeding

48



report from the cooperative aneurysm ¢

Kassell NFJ19BrZaiknei €5 of aneurysm surger

10: 514

Kavanagh RJ, Kam PCA (Z2@G&Yly) alnaz avecihdn
action otfanmihneos2tler oi ds i n neuroprotect

Anaest hesi-d.1986: 110

Keaney SJ moonFDbeedman JE (1999) Vitami

homeostasi s: I mplications .allBe9®6cl er

Laur eaulxhoe®@d Roussel DrtobDBeledEabDklAmttre
J (19%9t79gcopherol enri-dement yof i pioghot
stabilization of hydroperoxides produ ¢

Free Rad Bi2el:-19&]I.

Ljunggren B, Savel and SH,( 1Br8a&bn)d tE alr,l yZ yoqg

and overal/l outcome in aneurysmal S u
49



Neurosur g. 62: 547

LopBarngoVedir EK (1998) Oxygen regul ati
gene expression. Futura published com
Macdonal d RIL9,9@Weelbr 8K vasospasm and fre

radi cal bi ol ogy @&3848ici ne. 5

Macdonal d RL, Weir BKA, Gr a¥ecudWGA,1 oCh2e)n
Mechani sm of cerebral vasospasm foll o\

I n monkeys. Can J MNe2uir o Sci . 19: 419

Macdonald RL,1WeArr 8KAew of hemogl obi

pat hogenesis of cerebral v-&88@s pasm.

Marzatico F, Gaetani P, Tartara F, Ber
D, Tancioni F, Baena RR (19%8) Ant i
l-ant i pracsteeiarct isvulbtayr aohemordr hage pati en

Science.:82-83(250)

May JM (1999) Is ascorbic acid an anti

FASHB3: 919050 6 .



May , JQMu, ZMor rJobv( 1996) I nteraction of
a-t ocopheroll ednhues@aeryt hrocyt.e2ghiost s

105-1©058 2.

May, JQMi, 2¥hi t eseCODbRRCE (1996) Ascorbat
human erythrocytes: Role of glutathion

Free Rad .Bi2(®4:)5ME8 1 .

Mayberg MR, BOK&d®HDHT (1990) The signific:
changes in cerebrasubatachemioaf hage.

Neur osur g-6382: 626

Mc Cor mi ck-RMFg @J oslt9%a70) The size of 1in

aneurysms: an autopsy st uddzy. J Neuro

Mehl horn RJ (1991) Ascorbateneandatedy
reduction of free radicals 1 n the hum:

266(5)-32724

51



Mezzetftliamfeni BoeDdomegmnmCadaafAlbCes AdMnti ni
F, Ri a$fior za mRas,t dNeo,Clud.cur ul [)o VFEt@m® a5
E, C and I ipid peroxidation in pl asma

and - smokd&t her osc.l dnn@Ligd

Mottr,a@hPgeNeHsPe(1999) Vitamin E | mpr
compliance-iammganimedd eand woemam.o dAtSher o

39-2014

Polidore MC, Frei B, Rordorf G, Ogilvy
|l ncreased | evels of plasma chol ester
patient Suwiatrlaciheomiodr hage. Free Radic

Medi ci ne-76%: 762

Romnerj Bngdren B, Brandt L DopBDETr Tr ¢
sonography withinSdaBahacoheomiad r @age.

Neur osur g-7260: 732

Sakaki S, Kuwabara H, Ohta S merh&i)insBn ol

t he pathogenesi s of prolionn getde eretr e bwiatl t

52



ruptured intracrani al aneolkysms. Str

Sano K (1988) cerebral vasospasm as a ¢

R.H., ed. Cerebral vasospasm .-2808Bw Yc

Sasaki S, Ohta S, Nakamura Hl, Ma&etdiao®
andi ol ogdefknse mechanism in the pathc
vasospasm i n expariamdmetomld r hage. Jour

Cerebr al Bl ood Fl ow -8nd Met aboli sm. 8

Sasaki T, Tanishima T, Asano T, Mayanadg
ofi pid peroxidation in the genesis of
rupture of an intracranial aaneurysm.

(wein) -580536

Si mon PEul AltlgerSiVmonMoAat t i N (1998) Er
antioxidant status I n aspgpobbmami cc mewn

At her osc.l! 81180 83781



Siesjo BK, Agardh CD, Bengtsson F (19

damage; Cerebrolvasc Br2liln met ab Rev

Stehbet® 7WEPat hol ogy of the Cerebral BI

Mosby -283%2

Tanishima T (1980) Cerebral vasospasr
hemoglobin in iIisolated canine basilar
78793

TokoK¢1984) Cerebrahdviaspepasoxi de
damangoer phol ogi cal | ocalization and mea

I n pr ol oergelraaslos.padbon shi nkei -GOK&B 12:

Travis, MA, Hall ED (1987) -Tlhhé defdfi ec tas
vitamin E supplSemamtzthmendbadeced br ai

hypoperfusi on. Brai n378search. 418: 3

Wei r , B. : Gr ac e, M. Hansen, J. Rot hb

vasospasm in man. J-1NeBur osurg. 48:17

4



Wil kins RANnE¢E®@E&yYuspim udruer i ng angi ography.
vasospasmr ? Sur g N&8uWr3ol . 5: 299

Wi nkl erOrBsSel,|l ReEMTS (1994) The redox
glutathione and ascorbic acid: A che

perspective. FreelRa838Bi ol Mo |

Val koneRuwmsvi T (2000) Vitamiant hCe rpa gge/reind

effects of passive smokinyg8:-#r8& e Rad

Verl ooy J, Van Reempts J, Haseldonckx |
Singlet oxygen induced cerebral vasosp

rats. Acta Neurol5Bel g. 91: 151

YamamdteoY, B, Ames BN (1990) Assay of |
hi gopher f ormance | iquid chromatography

chemil uminescence detection. M&8BIB®ods



99 % Al cohol Scharl au

Acet vyl chl oride Fi sher Scienti

Acetate sCOOH)( CH

1-But anol Mer c k
Benzene Fi sher Scienti
1-Chl e2Z,edi t r obenCMER) ( Si gma

2, -DHini trofl uorFdWNEBNn zene Si gma
5,6Di t Rbhios -Ni2zt r obenoi OTABI)d) ( Si gma

Dr abkisng eagent

Dithiothreitol (DTT)

EDTA

NEt hyl mal ei mi de ( NEM)

30 -@H
HCI
Hex ane Mer ck




He

ptane

HS O Mer c k

| ndoacetilcAAci d

Laur vyl sul fate (SDS) Si gma
Magnesium chloride heQldhydrate ( Mg&®il
Met hanol Tedi a
NADPH

NaCl

Ol i viel o Si gma
Oxi zed glutathione (GSSQG)

Potassium cywWwhi d2H( Na FI uka
Potassium phLOphB)t e ( KH Si gma
Phosphoric acid Tedi a
Phosphotungstic aci d Si gma
Perchloric acid (PCA)

Potassium bicadd bonate (KBCOmMa
Potassium caGdonate (K Si gme

57



Retinyl acetate Si gma

Sodium phosHPKate ( Na

Sodium phospBPate (NaH

Sodi um ace@CNea)( CH

oa-Tocopheryl acetate Si gma
Thi obarbituric acid ( TBA) Si gma
1, 1,-Fgt3r amet hoxyprmMdPpane Si gma

Trichl oro ac¢etCiAc aci d

Vanil |l in Si gma




(N37)

AgeS xAngi o. GCHHGSH shMort aVadogspasm
MF hrs gr ade

621260 : N /3 . 4 +51.243 +1 3 =1 38 % 27 %

Angi o. ti me

GCS

HHG8unt andgrHede scal e
CT Fi sherFigy hadre SAH
Mortality

Vasospasm (< 48)

59



Nor mEAE/2Z mean adeerpd8yNs=n3sithean age: 6:

Me an Me an
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Nor mal
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