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E&  BBIALA ML A, AREEEBICE DAL LZERMEILO—KRE SA. B, MERILA
b L A% fifi 123 % T & 5 Diacron-Reactive Oxygen Metabolites (d-ROMs) 7 A2 b B L O
IMAEDTEE{ L) % S35 Biological Antioxidant Potential (BAP) 7 & Mi&, IfHEE{LA b L A
WAFMICH SR TWS, IMPOBRIEA ML 22X Y, REEY RS 828 (LDL) 1381k
LDLICZA LT B sNb. F72, ARPICBWTEILA ML AICHT A2 HBLE D EHE L &
Na. UL, BALA ML ABEZL S ZHIRILT L i IRE & OBIFRIZOVWTIE L b o T
. FZT, SRl EEIIRELH T O 1O THhARE &M OBILA ML AL D
BREHOSPICTLHNT, KR E21T-72. BIOERRSZZZH 149 % (5198 44, %tk 51
%) wxtg e L7z, d-ROMs fli, BAPfH, MMk LDL %ill’€ L7z. BAP/d-ROMs i % Mt A b
VABIEI (BIEM) L L7z BIER2S 125 22 2 b Dk [IEMILA FL RIRE] &L, %
AR I25 U TFOL D [HRIEA b L ZREE ] & E L Clbig L7, BM{LLDL, "ighs (TG),
TRYRY %278 B (ApoB) &, [FEERILA b L ZIREE] 1CHEX [ERALA L ARRE] CTEHA
RO, EEE)ARY o878 (HDL) 1%, [FEM LA ML ZRIRRE | 12~ [HRfEA I L ZAIK
Rl CIKT2#AH72. BLA ML AEIZMIL LDL & FOHE (R = 0376) 239, dilibi
TG LEOHE (R =—0503) Z2iloH7z. SHUIHLTHBILA ML 2L TG & TR Z D%
Moz PRI L AL LDL TIZAOHBEZRO bhzds (R =-0167), BRILA ML AL
21t LDL OB SLMH B D - 72 JtlE b)) & TG OO W THE L 1A [k
RE | (BAP = 3500 umol/1) & HLEEIL A [IEH KA | (BAP > 3500 umol/1) T4 #HEI M %
WLz 25, P b2% [KVIREE | TldiWwEOMBZ R0 51722 (R = —0585), #it
BRI TIEHAREE ] CTIIMBIBERIEED SNLh o7z, AF5elc Xy, BRIEA ML A IXER1L
LDL Z WL, $BILIE TG L HOMMEEZ T LI ENHLNLE Loz SO LN LHHEIC
WETELMILA MLV AEB XYL 2 BEEICHW S 2 812X ), BIREEALO FRIIZEH
L, DY) A7 ORI BB IR S e,
*—7— K :E{LA b L X, Diacron-Reactive Oxygen Metabolites (d-ROMs) 7 A b, Bio-
logical Antioxidant Potential (BAP) 7 A b, BRALIKEE ) Ry 328 (1L
LDL), "EIEEE (TG)
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N=FFHA FT7=F > (0,7) ZHmMsE, M
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PEIZBWT Y U P70 a— A2 X o TIEHTS
n, BEBELEWE ZABRETe Faxy 5V
AR EN LY. IWERFEICBW T, KEEY
Ry 37’8 (LDL) EHiEREE (TG) @ Esas
ByIRTEALICES-4 5 & Sh b3y, LDLIX, 4%
YT EB G TH LT R)KRY Y7 B (ApoB)
&, PREW G5 % 5ERIROK T TH A, LDL I
MALA P LA RZT5 &, FRIBILZ 2T WiF
B DA S B IR E MR AL A%, ApoB ¥ ~
NIED) Y VRIEIES LIBHT 5%, Lzd-
T, MUIRE & SO b E 2725 v o) 7 B
S5 ESIRTH AL LDL X, LDL SZ&4KICEE
e ksb. —F, Bt LDL (38T O BEMA
BOBKIZE Y A AN T ¥ —ZFARANOBFINEAS
TR L7077 =YY ATNBY. X
HRY T v —ZHEROFEBNE LDL 284Kk X 5
7o WIEASEE XA L ez, BILLDLid~ 2 1
T —=VICBRAECMATFNEZ LR, ik
BRFELDONIHRETH B~ 7 a7 7 — Y DIHL
WL EEZLNTWBY, Z OWIRALERI AR
T 5@BAWIE~ 2 a7 7 — R MRS A S
MENDHA M A A RRIECE O % 55
L, WEICBT 2 RIERS AR L, &R
BesE, BB X OWRE % i & 3 2 B 0 &R
XD, WIRBIREEL2EKR SN EY. /2 TG &
HENZWBIREE ) Ky 8274 (VLDL) 38
HOVLDL X ) HRHHEL, TOERDREIE &
BT TG v F )Ry Ry ENEHREIND. &
BENZTGY v+ ES 7 Ei3 HDL & 0
THlREM xS h, TGV v F LDL 258l L TG
D35 X T small dense LDL S S 5.
S OFERED B IRAEILICEE G- L CTWwW 57,

VAR, #1272 T & % Diacron-Reactive Oxygen
Metabolites (d-ROMs) 7 A + B X U Biological
Antioxidant Potential (BAP) T & k25K IZHB W
THEAEXNT, dROMs 7 A & BAP 7 A b &#
AEDHEIMPEEILA L AREFHEICH S RTwy
%89 d-ROMs 7 A bMi&, HAENOIEHEBRER 7
V=S VAN DAL IFDFEIZE Fax)vt
FUFBRET RO TERIL, EARNOB{EA b
L ADOREZRAWIZEHE L TWw5Y, BAP 7 X
M, VI EWESTEERERL 7)) —F I VICE
T 25200 % 1o 5% ICREZFHIL, PUE
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b %FHE L T AW,

BAE, AGEERICEDLINTE LTERIEA ML
A7EF T, BALA b LRI A HEALEOG b
PLEIND, LhHLess, BILA ML AEB XU
AL & M R & DBIFRICOWTIZ L S b o TW
BVONBIRTH S, 22 TEHEDbILbIIE, LK
HOFALA ML A EEIRTLEFD 1O THhLIRE L
OBREWFSHPICTHHIT, RFEEIT-7.

M E A&
1. x5
IR OB LML ZZH 1494 (B 98 4,
51 %),
2. WEHEH

SFERB LM ANEZ oY Y Ale (HbAle), ML
LDL, LDL, TG, #2L x25ua—)v (TC), HDL %
W L7z ApoB lE, ApoB48 & ApoB-100 ® N *
WD —Fa DT I/ BEY % R (TIA) %
WX =L TlE L2, ML LDL &, ELISA #:
12 & 1) 4HNE (hydroxy-nonenal)-LDL ( = Z£ i {L,
o) 2RV B, RIMEOMBIE, #0508
L& 295 FT—80 EECTHRAEL 7=

d-ROMs 7 A b & N N-diethyl-paraphenylendia-
mine (ANH,) ZHWTHILA ML A%, BAP 7
A M3 FeCls # I CTHilgfb %, €N ZEN FRAS4
(WISMERLL, ) %HWTHllEL 7.

b A b L 2T, d-ROMs fii %% 300 UCARR
Kinbnz [1IEFIRE] £ 1L, d-ROMs it 300 U.
CARRU LD D% LA ML RIZEHENTN S
KA & L7 B b cBWT, BoOMmBERO
72O R PUER L 255 <, BAP 2% 3500 umol/
1225 50% P LI [IEFIRE] &L,
BAP 7% 3500 umol/1 LN @ & @ % Hilfgfb 148 [1K
WIREE | LT L7 (M1A). 72, BAP/
d-ROMs fii%, BR{LA ML 2MBIE (BIEH) & L7-.
B, BIEEA 125 225501k [IEBILA ML A
IREE], BIEAT 125 LT Db D TE LA b L Ik
Bl rrhenie L7z (K1B).

3. fEEtaLEt

MR & 4T, HEEORET 2 1T 72, BEO
H#21% Mann-Whitney U test Z 47\, 35 + flie
TR L7z, BEMZEIZERES%RIEEZ D > TH
gLl
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(B) d-ROMs T ARBLT
BAP7APDIEIELL

BAP/d-ROMs>12.5

FERRAL AR R AR TE

d-ROMs (U.CARR)

BAP/d-ROMs=12.5
FRAL AR IR

BEAEARL AIZESEN TSR EE

FEIL ZRL ZIZEHEN THSIRTE

A d-ROMs 7 A b = BAP 7 & b+ & Bk % 7R§.
B BIELA 125 #2505 DFIEMMILA L ARREEE L, 125 LT Db 03t

A MU RIRE EAGE L7z,

£ 1 RAEWEBIEX ML A (BIER) 12X 2HEMILEKEZRT.
n 32 67
125 < BAP/d-ROM  BAP/d-ROM = 125 p value
mean = SD mean = SD

Age (yrs) 421 = 128 491 + 120 p < 0.01
B2{t LDL (U/ml) 1.60 = 0.36 1.86 = 0.51 p <001
LDL (mg/dl) 1123 £ 26.0 1204 = 277 p < 0.05
TG (mg/dl) 1002 £ 496 1399 * 985 p <001
ApoB (mg/dl) 909 * 164 1074 = 249 p <001
HbAlc (%) 52 % 061 54 % 050 p = 0.143
HDL (mg/dl) 62.8 £ 123 583 * 144 p < 0.05

KOMIE, P+ BREERAE TR

& R

[FEMEILA DL AIREE] & [HRIER M L ZRIREE
B L72EZ A, FHERIT TBRIEA ML AR
R 2%491 £ 120i&TH Y, [FEMILA M L RIKKE
D421 £ 128 RIS RTEE - 72 (p<001).
AL LDL (& [HEfE A b L AIKEE] 1.86 = 051U/
ml TH Y, [FEMILA F L AIKE] 1.60 = 0.36 U/
ml 12N, 162% D ER 258072 (p <001). TG
& TERMEA b L ZIREE] 1399 + 985 mg/dl C, [k

n = 149 #H @ g 1Z Mann-Whitney U
test 247\, BEMZEIZERFTE % KL b > THEL L7
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AL 2 b L ZAKEE | 1002 £ 496 mg/dl (2 N,
396% D LA #iBo7: (p<001). ApoBid [E{b
A ML AIREE] 1074 £ 249 mg/dl T, [IEERIL A
L AIREE] 909 + 164 mg/dl 12, 181% D L
H&2HD7 (p<001). HDL & [FEIL A L ZIRFEE
583 * 144 mg/dl T, [FEERfLA b L RIRTE] 628
123 mg/dl IZHAR, 72% DT 23872 (p < 0.05).
HbAlc i TEEIL A b L AIRRE] 54 = 050%, [k
MALA b L ZIREE] 52 £ 061% TH Y, HEER
RO ro7z (p=0143) (E1).
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BILA ML AL LDL (ZIEOMBEZ D725 (R =
0.164) (X 2A), LA bL AEEE ML LDL TIZHIZ
s IEDAHES (R = 0376) %R0 7- (K 2B). fulgfb
J1& LDL TIIAHBIRERIERD - 72 (R = —0.0964)
(X 3A), Pileb)) LB b LDL 2B OMB % B 7
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(R =-0167) %5, MfbA ML A LE L LDL ®AHM
I AHBEE DMK 2> 72 (X 3B).

BALA L AL TGIZAHBE D RD bk o7z
(R = 0.147) (K1 4A) 7%, PigfbI1& TG IZH S H %
HOME (R = —0503) %ifd7z (X4B).
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B: 7971 3500 < BAP IZBI AP LTI & TG OofifiX%Z2R"d. R =—0107,

p = 0.300
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HWIRAE | (BAP > 3500 umol/l) & O FHBIRI4R % e
RL72E 25, P bhhs MEWIREE] <X, WS
P BAOMHEEZRDH (R =-0585) (XI5A), i

WAL A TIEFIREE] <id, MHPABARIZFED % d o
72 R =-0107) (K 5B). TDZ &H 5 3500 umol/1
2R HPRILITTIE, TOICBIEA LA 2R
TWa70, MHEDPRDONGZNI EAVRIR I
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SAEGREZ IILOET A4 BT 70 —F OLE
P7e & A BEDTED STV AEY | K IZ B IRAE
{LINFD 1 2>TH5EAL LDL &, LI O T B
WCBWT, EELBED 1L Larly
5, BE{L LDL O Ml XM 2 3 % O EET
5)%16,17)‘

A, BRfLA b L AEEIZEE{L LDL % XKW 5 2
EAURMEEE N7z, d-ROMs 7 A M5 TillsE g
EERATETH Y, B IESE O
IRV TAHI LIRS NS.

TGRRaLATFu— VN, AROPELZT
RFTnEEINLY, FHIZEIND TG/ LY
WIS N Ry 287 ) 88— B o) & Tk
% (FFA) & 7o TIMHERIZA LT 5. PRI
Mk FFA L7V a— 22 A&k, TG E L
TEMT A, SRTELZHEINT % L FFA B
X EA$ 5%, FFA X7 EF)V CoA FTEHEN
I haYFY 7 TCA ¥ A 7 uAfit#h s, NADH
DA SN S, NADH 25w & % 5 & BILw Yy »
BALICX > THBELENLZVWETHD A —/3—F F
TRHREASR, PIBLREEZEKT SS9, 4,
PLBIL L TG RAOHBEZ AT 2 2 LA 7RI
7275, FFA @ E#12X ) NADH »5#i & % - T
HHRTTHLIBILNPETTA2b0LEZLN
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5. F7z, PURILD O [MRWIREE] T TG LA
BIREER % FRD 7245, 3500 umol/1 % #8 2 % Piifb 1
T, TICEBILA PLAZIZTWAE 0, HE
WD LN o 72D E 2 b s, HEACHR
W, NIBEERE VoA YRy 7V Fa—
LAOPEAL O [MRWIRE] © TG @ EAITESTT
LN, F0 XD IRETRITBIL M ED TG &3t
IV 72 R O B O R A T O — BT
DO REEASIAE S

ApoB X LDL oK T H O % $ 5% & ShT
BY, LDL £ 0 EBERELE O~ —H—T
HHETHHMEDH LY. BILA b L ZAERAE
& ApoB & OAHBI2SHREZR 2 & A5, LDL K5
OB & 2 EBIREBDOFHIIZBWTHHERTH
b EDPIRBEENT.

i HDL e (2 e B IR B O I 22 fa B IK 1T
D2V HDL ML A ML AELHEOMHMEEZRL,
PUAL ) & IEOMBE AR L7229 S 513 20
BPEIE % <, HDL O5 i % &0, 5#HOMeikE
LEZ 5.

ATEEEROFICE, S, g% EH), g
REMEFE & Vo 72BN 2 BTG ERBE D & O FRE DY
WCThDH, BT L E MRS S
ONOO ~HPBOS W —E A3l R BE & 3% ¢ L I 2
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¥ L C, LDL # M b S BB IRAEAL o 2 2 2 &
BHEEZLNTWAEEE Lo T, BLA b

A A EHM I A % SRR R O REE ISR LT A T &
LEIFEs NG, EEICBWTIE, WMLVWEEHIE
NADPH + ¥ ¥ —¥RIzux+F I ¥ —¥(C
X0 IEMEIEE SN, BALA N L AR S
Laha®, LaL, WEEOEEEMN CIIRRILA
FLZEHIL 2w e SR, HE R BB OFEIC
DERALA b L AGHEIZA RN & 22 5. B O BRI HLAR
TR R E RO L, B LA ML A2STHE L
T, KEa Pa—VHBILA L AFRIICERE
Xhp®,

W B SRR 2 720 T A SREIRIR B, T I A 2
WCBWThH, HREDOHHEICLLMILA ML AWEIX
WG SIN T, BRBEHEETIZF7 V) &~ (TZD)
THHLYEL Y # i, peroxisome proliferator-
activated receptor-y Z G L3¢, MILA ML A
RV EEDLEY BEEOT VTV IE
W HESR, 7o UF T v v v DRSS
LTIV AT CEEPESRIC K A LA DL ADH]
FIRRDHE SN TS, ZoZ kg, KELH
WD 1 D8 LTHRILA b L ADEE)$ 2 0] fEMEAH
5.

PDEoZEns, MEICHETELMILA ML R
EB XUt ) 2L 35 2 & T, B LDL
BIOTGIZX2HREBLOFRHICHFE L, LE
) A7 OFEEIZL T ARSI S NG, 20
W BIEREFHTAIEICLY, BILA ML X
B X OIS v A THET 5 2 & b RE
b, EHIC, BENREREO L) OEBRMNITO
—WNC B ENLEENS.

B, AT, RAEEZHRIMEREERZR S OK
WEETITbI.
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THE CORRELATION BETWEEN OXIDATIVE STRESS AND LIPIDS IN BLOOD
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Abstract —— Oxidative stress is one of causes of atherosclerosis due to lifestyle-related diseases. Re-
cently easy methods have been developed to measure oxidative stress using Diacron-Reactive Oxygen
Metabolites (d-ROMs) test and antioxidant potential using Biological Antioxidant Potential (BAP) test
were developed. Low-density lipoprotein (LDL) is changed to oxidized (Ox) LDL by oxidative stress in
blood. It is important that the antioxidant potential is effective for oxidative stress in vivo. However, the
association between oxidative stress and lipid in blood has not been clarified. In this study, we investi-
gated the association between oxidative stress and lipid in blood as a factor of atherosclerosis. There
were 149 subjects (98 males and 51 females) who underwent a health checkup examination in a compa-
ny. We measured d-ROMs, BAP and OxLDL. We defined that the BAP/d-ROMs ratio is the corrected
ratio. We supposed the corrected ratio of > 125 to be “no oxidative stress state” and the corrected ratio
of < 125 to be “oxidative stress state”. Ox LDL, triglyceride (TG) and apolipoproteinB (ApoB) in “oxi-
dative stress state” were higher than those in the “no oxidative stress state”. High density lipoprotein
(HDL) in “oxidative stress state” was lower than that in “no oxidative stress state”. There was a posi-
tive correlation between d-ROMs test and OxLDL (R = 0.376, p < 0.0001), and a negative correlation be-
tween BAP test and TG (R = — 0503, p < 0.0001). There was no correlation between d-ROMs and TG.
There was a negative correlation between BAP and OxLDL (R = —0.167, p = 0.0413) and it was insig-
nificant compared with the correlation between d-ROMs and OxLDL. We derived low levels of BAP
(BAP = 3500) and normal levels of BAP (BAP > 3500). There was a strongly negative correlation be-
tween BAP and TG in low levels of BAP (R = —0585, p < 0.0001). However, there was no correlation
between BAP and TG in normal levels of BAP. In this study, it was clarified that the oxidative stress
was related to OxLDL and there was a negative correlation between antioxidant potential and TG. Easy
methods for measuring oxidative stress such as d-ROMs and BAP will be useful for the evaluation of ath-
erosclerosis risk and the subsequent prevention of cardiovascular diseases.

Key words: oxidative stress, Diacron-Reactive Oxygen Metabolites (d-ROMs) test, Biological Antioxi-
dant Potential (BAP) test, oxidized Low-density lipoprotein (OxLDL), triglyceride (TG)
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