LRESE 56 (6) 707~715 (1987)

TtV LBEARYHCIEERKEE s e 5T 4 — T
X5V VEBS FREOSREEEST

2 #F f£ R I E B
WRERAZELYS 1BE (BT KESH %5

Fom B B KA B OE A
HMERAYNHY S IBE (EE A B 89
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A high-performance liquid chromatographic(HPLC) method for quantitative microanalysis of phos-
pholipid molecular species was studied. Diacylglycerols were prepared from phospholipids by phos-
pholipase C treatment and converted to the corresponding dinitrobenzoyl derivatives(DNB-DG), which
could be sensitively detected at 254 nm. The DNB-DGs were resolved by HPLC using a reverse column
with an isocratic solvent. Peak areas of DNB-DGs prepared from dipalmitoyl and dioleoyl phosphatidyl-
cholines were proportional to the amounts of the derivatives. The quantification could be done at pmole
level. The molecular species profiles of phosphatidylcholine of rat lung and liver obtained by the DNB-DG
method were almost identical with those determined by DG-acetate RI method reported by Itoh et al
These results indicate that the peak areas of DNB-DG obtained at 254 nm are not affected by differences in
the structure of molecular species, such as the numbers of the isolated double bond.

This sensitive DNB-DG HPLC method was applied for the microdetermination of molecular species of
acidic phospholipids, i. e., phosphatidylglycerol and phosphatidylinositol, in human bronchoalveolar lavage
fluids. Their contens in the fluids seemed to change according to the state of alveolar proteinosis. It was
found that the molecular species of phosphatidylglycerol and phosphatidylinositol were distinctly different
from each other in human bronchoalveolar lavage fluids.
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Abbreviation
PC : phosphatidylcholine DNB-DG : 3, 5-dinitrobenzoyl-diacylglycerol
PG : phosphatidylglycerol BALF : bronchoalveolar lavage fluid
PI : phosphatidylinositol RI : refractometry indicator

HPLC : high-performance liquid chromatography
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Fig. 2 High-performance liquid chromatographic separations of the DNB-DG derivatives detected at 254 nm (A)
and the DG-acetates detected with RI (B) which were prepared from phosphatidylcholines of rat lung and

liver. The full scale absorbance was 0.16.



56 (6) 1987 TE bRV Y AABEEYAGCEHPLCIR X 5 ) VIEBES FREOEREEE SN m
Table 1 Quantification of molecular species separated by high-performance liquid chromatographies
with DNB-diacylglycevol method and diacylglycerol acetate method of rat lung and liver
phosphatidylcholines
Percent distribution (%)
Peak RRT® Main molecular Lung phosphatidylcholine Liver phosphatidylcholine
No.® Species DNB-DG DG-acetate DNB-DG DG-acetate
(detected (detected (detected (detected
at 254 nm) with RI) at 254 nm) with RI)
1 74 U.L 0.9 0.5+0.1 0.5%+0.1 0.4
2 87 U.L 0.3£0.1 0.6+0.2 1.6+0.1 1.6x0.1
3 90 U.L 0.1 0.2%+0.2 0.140.1 0.2+0.1
4 95 U.L 0.7 0.9x0.2 1.3+0.2 1.6+0.1
5 100 16:0/22:6 1.9£0.3 3.0+0.3 8.6+0.5 9.2+0.1
6 104 U.L 0.8+0.1 0.8£0.1 tr tr
7 109 U.L 1.4%0.2 1.4%0.2 0.2£0.2 tr
8 114 . 18:1/18:3 1.4%0.2 2.2%0.1 4+0.2 6.7+0.2
9 119 16:0/20: 4 5.6%+0.3 6.8+0.5 21.8+0.1 21.2+0.4
10 126 U.L 0.5%£0.3 0.1£0.1 tr 0.1+0.1
11 133 18:1/18:2 2.0x0.5 2.9+0.4 5.2+0.3 7x£0.1
12 139 16 : 0/18 : 2 19.0£0.8 15.5+1.6 16.4x0.4 13.8+0.4
13 145 16:0/16: 1 10.5£1.0 4.9i0.5 0.1+0.1 tr
14 152 U.L tr 4.8+£0.7 0.4%0.1 1.2£0.4
15 160 18:0/20: 4 2.5x0.6 3.7+0.4 21.9+0.5 22.7+0.7
16 169 U.L 1.440.3 0.7+0.2 tr tr
17 183 18:1/18: 1 1.1£0.4 0.9+0.4 0.3£0.1 0.5+0.3
18 191 16 :0/18: 1 13.4£0.4 13.6x1.5 13.3=0.4 12.0x0.4
19 196 16:0/16: 0 33.1£0.4 28.6+1.1 1.8+20.3 0.7=x0.
20 220 U.L 0.2+0.1 0.1+0.1 0.1+0.1 tr
21 240 U.L 0.1£0.1 0.1£0.1 0.2+0.1 .1+0.
22 261 18:0/18:1 1.7+0.3 2.8+0.7 0.8+0.1 .810.3
23 269 16:0/18: 0 1.6+0.2 2.1+0.5 0.3+0.1 0.2+0.
24 284 U.L 0.3 0.7+0.4 tr tr
a : Peak numbers correspond to those shown in Fig. 2.
b ¢ RRT, relative retention time. That of Peak 5 is regarded as 100.
U.IL : unidentified
tr : less than 0.05%
Values are averages+S. D. based on triplicate analyses of the identical samples.
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Table 2 Phospholipid composition of bronchoalveolar lavage fluids of nmovmal volunteers and

patients with alveolar proteinosis

Phospholipid composition (mole %)

Normal volunteers

Alveolar proteinosis

Supernatant Precipitate

(D 2 €)) ) @ &) oy @ 3
Phosphatidylcholine 75.3 78.7 749 60.8 64.9 52.8 69.2 77.6 66.2
Phosphatidylglycerol (PG) 11.0 10.6 12.5 3.3 3.5 5.4 5.0 4.4 5.4
Phosphatidylinositol (PI) 2.7 2.3 2.6 6.2 10.1 6.9 9.2 10.8 6.4
Phosphatidylethanolamine 2.9 2.4 3.0 5.7 3.1 3.8 1.4 0.2 0.9
Phosphatidylserine 1.8 0.7 1.6 0.3 1.1 3.7 2.3 0.6 1.8
Sphingomyelin 1.6 2.9 2.0 1.4 7.4 14.1 5.0 2.5 7.1
Lyso-phosphatidylcholine 0.6 0.7 0.5 6.6 4.5 3.8 2.1 1.2 3.0
Lyso-phosphatidylinositol N.D N.D N.D 0.2 0.7 N.D 0.9 N.D N.D
Lyso-phosphatidylethanolamine N.D N.D ND N.D ND N.D 1.4 N.D N.D
Bis (monoacylglyceryl) phosphate 4.1 1.7 2.9 4.3 4.7 8.5 3.4 2.8 9.0
Ratio of PG/PL 4.07 4.61 4.81 0.53 0.35  0.78 0.54 0.41 0.84

N.D: not detected

Numbers in parenthesis are sampe numbers. In alveolar proteinosis, bronchoalveolar lavage fluids of (1) and

(2) are from case 1, and that of (3) is from case 2.
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Table 3 Molecular species composition of acidic phospholipids of bronchoalveolar lavage fluids from
normal volunteers and a patient with alveolar proteinosis determined by high-performance
liguid chrvomatography using DNB-diacylglycerols.
Molecular species composition (%)
Normal volunteers Alveolar proteinosis
Peak  Main molecular
No.? species Phosphatidylglycerol Phosphatidylglycerol Phosphatidylinositol

Supernatant Precipitate Supernatant Precipitate

D ) €)) @ ) @) (2 €D) 2 ey @

16:0/22:6 tr tr tr 0.7 tr 0.5 0.4 0.8 0.8 0.6 0.2
18:1/18 :3 0.5 0.2 0.3 1.6 2.6 3.1 1.7 6.7 5.9 9.3 5.7

16 :0/20 1 4 0.8 0.7 0.9 0.7 tr 0.6 0.3 2.8 2.6 2.8 2.1

11 18:1/18:2 3.9 7.3 4.4 1.7 tr 0.5 2.2 2.7 1.3 0.4 tr
12 16:0/18:2 5.4 8.5 6.9 11.5 5.0 3.1 5.1 6.8 8.9 6.8 7.8
13 161 0/16 : 1 3.9 3.1 1.6 4.3 13.2 14.0 14.9 9.5 8.3 9.4 8.7
15 18:0/20 1 4 tr 0.8 1.5 tr tr 0.7 0.3 3.5 5.8 5.6 4.0
17 18:1/18:1 16.4 16.3 14.4 5.5 9.1 6.2 8.8 6.0 11.1 8.4 10.3
18 16:0/18:1 38.3 31.2 36.3 339 39.8 38.2 365 29.4 28.7 30.0 31.3
19 16 :0/16 : 0 6.9 8.9 8.9 17.6 16.1 16.5 14.5 8.9 3.6 4.4 4.2
22 18:0/18:1 16.4  14.1 14.7 8.9 11.6 10.8 9.8 13.9 18.0 16.8 18.7
23 16:0/18:0 2.0 2.8 2.2 2.7 2.1 2.9 2.5 2.7 0.9 2.2 2.5

a : Peak numbers correspond to those shown in Fig. 2.

tr: less than 0.05%

Numbers in parenthesis represent sample numbers. In alveolar proteinosis, bronchoalveolar lavage fluids of
(1) and (2) were taken February 15, 1984 and January 8, 1985, respectively.
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