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PCOOH

Semple
20yl uv
’ pump I 100cps
(Limi/min) {1.0mi/min} 0.032AU

CHOMeOH  recoraer shotomulioter | reagem
(' {eyt.c-uminol/pH
93 borute butfer) UV 234nm
chamiluminescence
defector - 0 10 20
time (min)

Fig.1 CL-HPLC system for the assay of phos-

phatidylcholine hydroperoxide Fig.2 CL-HPLC pattern of PCOOH

(145nmo1 hydroperoxide-0,)

PCOOH(265nV)
g 10000
600cps
x1°8 I 0.032AU 5000
E: - /Pc derivatives 1000
E’IE‘ £ s00
é - CL. detaction z
%"’5 § 100
& oF uv(234nm) 50
g -
"8 80 106 800 @000 H——L——-:ln—m’é_n’o 1o
PCOOH (pmot) MIN haalthy patients
Fig.3 Calibration 11 f PCOOH Fig.4 CL-H I
1g.3 Calibration line o ig. ~HPLC of PCOOH in :
in CL-HPLC human plasma lipids Fig.5 Tgsg?spzigizim?ggfimby
CL-HPLC

Table 1 Lipid composition and phospholipid hydro-
peroxide contents in plasma and red blood

PLASMA BBC, Y
Iumv PooH I“'"V cells obtained from healthy human donors
PCOOM e Human PCOOR+PEGOH
- 182nM o biood Total tipids Phospholipids ~ PCOOR PEODH  /Phospholinid
bk by sanples (ag/ml} (% total lipids) (nM} (nH)  {molar ratio)
3 d plasma 4.0£0.3 MRS 19210 <10 3.0x10°*
t + .
[t 4 -3
om_““o:w_m" cxtentcr dene, min z:gczlgog'm}n 4.5£0.3 58.4%5.0 107414 139217 B.0x10
Fig.6 CL chromatograms of phospholipid PGB ohosouatiay]chating mmdroperanton. o )"
PEQDH, phosphatidylethanolamine hydropsroxide.

hydroperoxides in human blood plasma
and red blood cells
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PcooH . [aamv
(97%)

PEOOM
(3%)

7 > Y
o 10 20 30
’ retention time, min

Fig.7 Chemiluminescence chromatogram of plasma
phospholipid hydroperoxides recorded
when the total lipids extracted from

Table 2 No formation of artificial PCOOH during
the extraction of total lipids from human

blood plasma

PCOCH, pmol/ yg PL phosphorus

13t extractios
tst extraction

+
Ist extraction 2nd extraction

+
2nd extraction
3rd extraction

1.940. 1.8£0.4 1.7£0.2

Wean:SE of 4 experiments

5ml of plasma was assayed in CL-HPLC

Table 3 No effect of RBC hemolysate on the
assay of hydroperoxides in RBC

Table 4 Recoveries of phospholipid hydroperoxides

membrane from normal saline and blood plasma
PCOOK PEOOK PoOOR P ohosohorvs
Sasple
omot/mg RBC ghost protein Srstess
% rvecovety % cecovery
R8C ghost* 8.4%0.5 16.1%1.8 plassa sl +PO00R( 0 04 Wiz
R8C ghost )
ghost*
+ 8.340.9 15.241.2 plessa Inl+ [igosose(PCOON 00peol} Bix{ BLi
hemolysate solution® (028}
Values represents meanst SEH of 5 expeciments.
“RBC ghost(3ag prot./al suspension) was prepared for fresh blood by the saline 1al +PO00R{400080l) ol ws
sethod of Burton et ai.* {n=8}
*Hemolysate suluunn was :onlatned 8.23 hemoglobin/dl 0.9% NaCl solution. saline Lal+1Ipcsome (PLOOR 400peol) 8123 L E

Hydroperoxide contents were determined by CL-HPLC of RBC total lipids
extracted after lmin incubation of RBC sn-nles in the ice hn h
PCOOH. phosphatidylcholine hydroperoxide; PEBON lani

{ea1l)

hydroperoxide.

Table 5 Recoveries of phospholipid
hydroperoxides from human plasma

Table 6

Yaioes represent seantSE of 815 experinents.

Recoveries of phospholipid hydroperoxides
from human red blood cells

POOCH PEOGL  Totsl phosphaiipids
eten o008 K phosphoras Srstess recovery recovery phosphotus recovery
& 4] [£1]
% recovery % recovery
RIC packed cellis
plassa toul Lipid+PC00R(400pmol) 104t - +
{ozd) {iposome PLOCE [IF TR ] 100413
lassa int +ve-18:2-000°(400p a0 1) 10224 - (containing 250pwa} PODOL
(LH wd 28ipenl PEOOE)
plasse. 1al+PEO0R(400peot) POOON: 95:£6 ] wi1
(=5} PEDOR: 6713 ABC packed cells
+
vlassa ial+L0L(550pmal POOON/B0ug prot.) §742 9l BC ghost 9146 N4 %18
(n=4) {containing 70psol PCOOR
and Tpeal MEOON}

“Nethrl linoleate hydroperoxide,
Values represent seantSE of 4-5 experiments,
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Plasma+LDL

un'- 100 Qmrvwwrww——dnazz 202 ;""‘J PC recovery
\,
\
400k _ ao} ‘\‘ Plssms+Liposome
Z o [,
3 300f Zeo] by
£ \
3 3 N PCOOH
© 200} Sa0f N
a Prs \
b4 ».. Plosma+LDL
100+ 20f vl )
Plasma PCOOH levet
o o 3

Incubation time, he
Fig.8 Effect of plasma against 1iposome
PCOOH and LDL'PCOOH contents

CL detaction

tatention time, min

Fig.9 Molecular specieé of human plasma

4
~
.
[0
S
2

I 10mv

16:0-26:4-00%

r_—Tl;-_muoou

180182001

CL deteetion

ARC PCOOH

l 0my

18:0-16:2-000
18:5-20:4.00H
100 1822000

140204001

CL detection

40
1610ntion time, min

phosphatidylicholine hydroperoxide

R8C . pECOH

[20m¢

CL getaction

{03280

uY (210mm)

9 20 & 0 0 100 128 10 180

tatention thny, min

Fig.10 Molecular species of phosphatidyl- Fig.11 Molecular species of phosphatidyl-
choline hydroperoxide in human red ethanolamine hydroperoxide in human
blood cell membrane red blood cell membrane

yion Lot HoL, Bottem Table 7 Phospholipid hydroperoxide and TBARS

PCOOM contents of plasma lipoproteins obtained
from healthy human donors
I 3.2mV I 3.2mv I 3.2mv ll?mv -
pCOOM corotein O O O 0
W - -V“———- oL w 5 Bottom
TRER ORI SRR vEEe w R B oo
! ) ' ' mal/ug phosshorus  <0.2 23804 07503 <0.2
Fig.12 CL chromatograms of phospholipid hydro- TBARS oeal/ai plasm 1018 L0 212400 2005018

peroxides present in human plasma
lipoproteins
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Values represent means+SE of 4 donors.
Figures in parentheses are relative percentages.



Caaperisental protocal)

Norml huma subjects(i0sl): after 1Zhr fasting {s=4; saie 3, fesale 1)

| et | i |
T
0.5r 0.5he ar he
o—e PCOON
*—o TRARS

g

-Nemoglobln {exteaction) TRARS
; “Tocopherol Cholesterol
“Cholesterol ester
==t ‘o l -
hoe, iTotal 1iptds| ';:m:d'
«Chotesterol
~Phospholipid
Fig. 13 Time course for the formation of m:;::::::w “Prospholipld
phosphatidylcholine hydroperoxide “Phomtolipld hrdroverorlde
and thiobarbituric acid reactive
substances(TBARS) during the Fig.14 Experimental protocol for studying the
oxidation of human LDL and HDL effect of food ingestion on blood
phospholipid hydroperoxide levels
in-healthy human volunteers
2000 10’— h?"“‘"‘ r°§ 5200 3o lng-}\:mm .rzoz;:
T =% g:', § é: ‘g
5 F «-Tae 3 a a3 i
f | & e 2 L s
200 o PCOOH_4 1105 3 100F F2r e
e, 3 § 18 :
3 @ TBARS ] s b 3
§ | &4 § |§ g
B‘ vn—o-s 0’ 0.54 2 4J° 5 ° ~°~0.5 0 05 2 ‘-0 =
Time, v : Time, hr
Fig.15 Effect of food ingestion on Fig.16 Effect of food ingestion on
phosphatidylcholine hydroperoxide, phosphatidylcholine hydroperoxide,
thiobarbituric acid reactive thiobarbituric acid reactive substances
substances(TBARS) and o ~tocopherol (TBARS) and o~tocopherol contents in
contents in human plasma human red blood cells
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T, LERAEBRHCB N eEERE 2 =<+ 797 (CL-HPLC) BOMELT-72bDTH
B '
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