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Table 1 Subjects
No Age Male Female
STROKE 84 (67) 68.1 52 (41) 32 (26)
CI 52 (39) 68.2 35 (26) 17 (13)
CB 25 (22) 68.0 13 (11) 12 (11)
SAH 7 (6) 66.2 4 (4) 3 (2)

CIl:cerebral infarction, CB:cerebral bleeding
SAH:subarachnoid hemorrhage, No:number of subjects
( ):represents numbers of the value obtained within

48 hours of the event
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Table 2 a-Tocopherol, TBARS, Total Cholesterol levels and @ -Toc/TC ratio in serum

of fresh Stroke and Controls

ol=Toc (mg/dl)

TBARS (nmol/ml)

TC (mg/dl) A=-Toc/TC x 100

*
Stroke 0.7410.32(67)8 6.04%2.
CI 0.73%0.32(39) 6.03%2.
CB 0.7630.33(22) 5.771
SAH 0.76+0.30(6) 7.34%3.
Control 0.99+0.22(42) 3.2210.
Aged 1.02+0.18(14) 3.7210.
Control
Past 1.24+0.58(20) 4.80%3.
Stroke

17(57)¥%  173251(48)  0.4620.15(46)
10(34)  170843(30)  0.4840.15(29)
.97(19)  178468(14)  0.43£0.15(13)
69(4) 181+43(4) 0.4440.15(4)
89(24)  189231(8)  0.5730.12(8)
71(11) 1814+22(8) 0.524+0.10(8)
68(16)

mean + SD(No), * : P¢0.001 vs Control
# : P<0.00S, ## : P<0.001 vs Aged Control
@ : P<0.001 vs Past Stroke

REFNZDWTIE, TEEAZRD, 1@8M&ER, %
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IEEEREE42G, EEREEUG], MKz
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v - VERIGHE (LT TBARS &8&83) &L
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+) LUZD5EIE, Dole 57 A ETHHE,
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1) Bz IER 48RRI LI O MiE a -Toc,
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Jh 7 o SEAE % 48 B2 RILLIAIOD ML |3 84 151 67 151
<“ELN . £ 2 13%0EDIME a-Toc, TBARS,
TC #RL 7= DTHA. IMiF a-Toc 2z
T0.74 £0.32 mg/dl & ZXHBBEIZLLL THEIC

ETL T, HiChiaEhpRiBgE OicE
LBWENFBShAZEIEERTNEGERbR
3, WEE TN, sEETFTHEMIIKLT
RRENMEBIZH - 1D, BETIEE -7~
—7# TBARS 3, Brizeh 76.04+2.17 nmol/ml
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NTW50H89 [fliF a-Toc & TC D (LITF
a@-Toc/TC X100 & B&¥) H#RETL A2 E21C
RT & IR TIZ0.46120.15 & HEE LU
ZEREZIHLEELZ L > TOAIEFRETIE
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RO MEXEENOEEE3 ITRT. FlH
WP E-2TwaH, B-L, TG XIZIFEE
NEEL-THED, EHMIIAROELALN
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ED18 . 2/18 1 1 ratio |dxEERRICILL ARIC
K& &> TV



Iz EHIF 38 3 VE LBE{LIEE 1009

Table 3 B-Lipoprotein, Triglyceride, Free Fatty Acid and 18:2 /18 :1 ratio in serum

of fresh Stroke and Controls

# -L(mg/d4l) TG {mg/dl) FFA(uEq/L) 18:2/18:1
Stroke 2704159 (24) 118+26(29) 6054243 (27) %« 0.34£0.11(27)«
CI  276xl48(14)  116:21(19)  513:188(16)  0.37%0.08(16)
CB 316+181(8) 121+34(10) 740%£273(10) 0.29%£0.12(10)
SAH 25669 (2)
control T aiieasr  0.4730.08(9)
gg§$r°l 612481 (5) 0.48x20.15(5)
mean + SD (No), « 1 P<0.01 , x+ : P<0.005 vs Control

Table 4 a-Tocopherol, TBARS levels and «-Toc/TC ratio in serum of fresh
Stroke in the first week and Controls

«=Toc (mg/dl)

TBARS (nmol/ml) o=-Toc/TC x 100

*k *k *
Stroke 0.65*0.29(84)53# 7.97+4.42(78) ## 0.39£0.14(60) #
CI 0.63+0.28(52) 8.10+4.87(48) 0.404£0.14(39)
cB 0.68£0.33(25) 7.46%3.46(24) 0.37£0.16(16)
SAH 0.72£0.28(7) 8.94£4.45(6) 0.40£0.10(5)
Control 0.99+0.22(42) 3.2230.89(24) 0.57£0.12(8)
Aged 1.0240.18(14) 3.7240.71(11) 0.52+0.10(8)
Control
past 1.2440.58(20) 4.80+3.68(16)
Stroke

mean # SD(No)

* : P<0.005, ** : P<0.001 vs Control
4 : P<0.02, ## : P<0.005, ### : P<0.001 vs Aged Control
@ : P<0.0l, @@ : P<0.001 vs Past Stroke

2) FxZErhSAE% 1 EROME a-Toc, TBARS
a-Toc D& T & & TBARS 0 L #HidhEx
HRRSFEILASBERILINICA 5N B L IXFRS L\ /e
HDERGICRE 1 BROMIzA S M & 4 DEIE
f, BSEx2LYHTTRILAZDIRLTH
5. BEEchRERASEEEILNOE (R2) &9
RAEREEOM Tk a-Toc & & 5 1K TFL,
TBARSIZ&5IZERLTWAZLAAEAT
b3, Fr-&4R—BOBEEIrSLo/a-
Toc/TC X 100 & RfiErk 1 BOMIC & 5 1{&fE

BloTwad, WFhidB#LDEIHFET
»H ol

3) Ao mE «-Toc & TBARS

%5 CICEIRE & OB

#5113, W RIER 48 8ER LIN® a-Toc
L, TBARS, TC, 8-L, TG, FFA, FFA &
D18 :2/18 I 1ratio L DEFEEAL-LDTH
%, a-Toc & TC &nfiziz r=0.47 (p<0.01)
LEBENEMERD 25, a-Toc & Z DD
BEELOMICASs DR B SN L Aok
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Table 5 Relationships of @-Toc to various lipids in fresh Stroke within

48 hours of the event

TC g-L TG TBARS FFA 18:2/18:1
r 0.47 0.20 -0.05 ~0.08 -0.23 0.27
P <0.01 ns ns ns ns ns
No 47 22 29 62 27 27

Table 6 Changes of the levels of @-Tocopherol, TBARS, TC and a-Toc/TC ratio after the

onset of Stroke

1-2D 3-4D 5-6D 7-8D 2W 3w 4w
*-Toc 0.81 0.77 0.74 0.84 0.87 0.96** 1.012**
(mg/dl) +0.28 +0.32 +0.31 $0.27 +£0.57 +0.50 $0.55

(51) (52) (54) (44) (40) (30) (22)
TBARS 5.79 5.84 6.56 6.37 5.45 5.43* 4,85%
(nmol/ml) +2.09 +1.72 +2.21 +2.27 +2.29 +1.65 +1.85

(49) (47) (37) (31) (21) (19)
TC 175 174 172 180 165 156 151
(mg/dl) +49 +47 +38 +37 +35 +24 +27

(47) (48) (45) (38) (34) (24) (18)
o=-Toc/TC 0.46 0.44 0.44 0.46 0.46 0.56@ 0.63%4**

X 100 +0.13 +0.14 +0.15 +0.13 +$0.19 +0.24 +0.30
(45) (44) (43) (35) (32) (24) (18)
mean £ SD (No), D : Day, W : Week

* : P<0.05, **
@ : pPc0.05, @@ :

FIZIIRLTwh WS, TBARS L ZEEE LD
Mz BROBFRIEAShidh o1,
4) BMZrhIgER O MiE a-Toc, TBARS, TC
DEHEE)

% 6 13z PFID a-Toc, TBARS, a-Toc/
TC X 100 DEBIEH 2 A 720D TH 5. a-
Toc I RIERBIFM TEE 2 L ->TWE, 5—
6mAE TITIFESILETL, 20%1AEICE
RL4ABRICBBESLIZIFAZDOELZ LY,
FELTWADAhh 5. TBARSIIRIEHK4S
EECEEY > TW3A, 5—6KRAETE
SIZEBLLBREBAIETLTWA TC IR
RIEEHRB 4 KT+ 8@ H - 725, a-Toc/
TC X100 i3 a-Toc & IZIERIFHNEZ@E L > T
Wi, fEo THEHRIE#D a-Toc DETIE
TC OETIZHEILDTIREVWI LI 2D
na.

KA R RE 1% 485 ) @-Toc HIKME % 7
LBz >nTRRETT5 L, 6761433650 (49.2

: P<0.02, **+*
P<0.005 vs l~2Day

: P<0.01, ***%x

P<0.005 vs 5-6Day

%) HEEMEEE D mean-SD (0.77 mg/dD LI
Tofl%en, 197 (28.3%) #° mean-2SD
(0.55mg/d) AT D& Z-Twn 7z, & 512H
EhREAER 1 EROMIZ, 8455315 (63.8%)
7’ mean-SD AT OMBEIZ—EIZETL 2% &
ST W, € ThxEFRER a-Toc i%, 48
BERIDINICIE T L < T, 20% 1 BEDM
IEEZ L 3He 24N AN EZE b5,

5) HwFehFEAE% 1 RO MiE a-Toc &5

D¥EF

ZORERVAMOMIZ a-Toc A8 - EEHE
HHENDmean-2SDLIT2#2 LB a LB L,
i1 EM OB e-Toc #7% 12 mean + 2SD
DEZH-7-8% N B L, &4DFHD a-Toc,
TBARS, TC, @-Toc/TC X 100 D&%t
EHELONRTTHS. LETIEINFIZLL
E1EIZ 5175 TBARS B BWEBIC S/, &
LETIEa-Tocld&E2, 3, 4BEBR4ICE
LU, TBARSid#izi@b L twiz. —4 TC
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Table 7 Changes of the levels of @-Tocopherol, TBARS, Total Cholesterol and @-Toc/TC ratio
in L and N group after the onset of Stroke
W 2w 3w aw
w-Toc 0.3740.11(15) 0.55+0.25(15) * 0.72£0.35(13) *#x 0.7830.41(10) ***
(mg/dl) 0.88+0.16(18) 0.93£0.50(17) 0.94+0.37(11) 0.9140.25(9)
rears Lt 9-01%7.28(15) 5.80+4.26(15) 7.16+3.34(11) 5.47+2.05(10)
1/ml
(amol/ml)y.  5.4242.09(18) 4.8742.12(17) 5.43:1.10(10) 4.7442.56(7)
e L: 169144 (15) 159426 (14) 155425(11) 155418 (10)
(mg/dl) 17427 (16) 156+39(15) 150421 (8) * 140436 (7) *
a-tocspc Lt 0-24%0.09(15) 0.35£0.16(14) * 0.4940.26(11) ***  0.5140.29(L10) **»
x 100

N: 0.50+0.11(16) 0.5440.13(14) 0.5540.16(8) 0.67+0.20(7) =+

mean * SD (No) , W : Week

Abbreviation; L: x-Toc lowered below mean-2SD line, once or more in the first week
N: d-Toc deviated within mean+2SD range in the first week
*: P<0.05, **: P<0.02, ***; p<0.005 vs 1W

TBARS L 4 £V EHL T wH, TCIE#E
FHBLLTW3, FE>TNED a-Toc/TC X
1006 EFLTwA R8IZLE, NEREIzsw

Table 8 Free Fatty Acid and 18:2/18:1 ratio
in serum of fresh Stroke and Control

(No) FFA 18:2/18:1 . .
° ! TFFA £ U2 N5 ED 18:2/18:1 ratio %
Stroke (32) 5832271 0.32£0.08 BrtNDTHS. LETIE NEIZHL FFA 12
L (12) 6694303 0.280.08* RRE<, 18:2/18:1 ratio FEBIETLT
Wiz, ®9WFFA £50°18:2/18:1 ratio @
N: (20) 5174233 0.3510.08 BT B » 272 D THS. FFA IZETL,
Control (9) 324+184 0.47+0.08 :@l; 18:2/18:1 ratio I LIEHIZE ST
\ 7
meantSD , FFA: uEg/L e
* : P¢0.05 vs Control % =

Abbreviation are same as Table 7

EEEMRE, BREIGREDRIE, &R
BEATEEARSEFRL TWBLEbhTWA,
Lipofuscin 3812k Th, #&&, I,
B, Tz roMiicitET s -0EteaEL
HIHINT WA A, ZhiLERLIEE - ZE8Y

X152, 3, 4:BEEVEEICZH . o T
a-Toc/TC X100135 1 BIEMLEKELEL
T, BBLLLITARBIIHEMLTVWS. &
13812 a-Toc A IE#EEIZ H-7- NEETIE a-Toc,

Table 9 Changes of Free fatty acid level and 18:2/18:1 ratio after the onset of Stroke

1w 2w 3w aw

FFA 6341271(21) 3754252 (15} 3254217(9) 296127 (3)

0.34%0.08(21) 0.341£0.09(14) 0.441£0.20(3)

18:2/18:1 0.4.110.18(10)

Maximum values of FFA and minimum values of 18:2/18:1 ratio in the first week were
adopted as the value of 1 week. meaniSD(No), FFA: Free Fatty Acid
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Studies on vitamin E and lipoperoxide in stroke
Part I. Changes in serum a-tocopherol and lipoperoxide levels
in the acute stage of stroke
Kojiro SHOJI
The Second Department of Internal Medicine, Okayama University Medical School

(Director: Prof. I. Kimura)

Serum levels of a@-tocopherol (a-Toc), lipoperoxide (TBARS) and lipids were studied in
the acute stage of stroke. Serum a-Toc was 0.7410.32mg/dl (n=67) within 48 hours of the
onset of stroke, which was significantly lower than the level of the control group (0.99%0.22
mg/dl). Concurrently, serum TBARS was 6.04+2.17 nmol/ml (n=57) which was markedly
higher than the level of the control group (3.22+0.89 nmol/ml).

No correlation was seen in serum a-Toc and TBARS. However, serum total cholesterol
(TC) correlated with a-Toc in stroke. Serum a@-Toc of most cases of stroke dropped to the
lowest level in the first 5 to 6 days and thereafter recovered gradually. The ratio of a-Toc
to TC in serum reached a minimum in the early phase and then rose gradually over two weeks.
Serum TBARS increased during the first week, and thereafter decreased slowly. These
results imply that a@-Toc may be consumed as an antioxidant against lipoperoxide which
presumably increases depending on tissue damage induced by stroke.



