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LPC18:3, LPE 16 : 1 7K°FZ84E L5 15 A7 e A G PEESE

AFER, Z#A, B, Fhig, o F (FLMARERZZE, WHERL 063000 )

W OE: BB R EBHrmE MMk mE T (acute exacerbation of chronic obstructive pulmonary disease,
AECOPD ) # 2 o i - B i 1K 8t 7% . B i B A2 3% ( lysophosphatidylctholine, LPC) 18 :3, & fe g ®t B2 R ( lysop-
hosphatidylethanolamine,LPE ) 16 : 1 /K-F & # & xtils R TG 6948 2 AT 50, Fik I 2019 51 A ~2022 5 1 A /&
AR 47449 112 4] AECOPD % % AECOPD 48, AR5 3 N A TG 5 A £ AE (n=90) fest 28 (n=22) .
VAR 60 4 COPD #2 % 21 & % A A8 % B4, 60 6] 4k B ABE H st B0, B R & R AR € 3% - % 3 3% % (HPLC-MS/
MS) # ) & 40 o 7 LPC18: 3 = LPE16: 1 /K -F, 483 1 K A Pearson 48 % M 5 #7. Logistic ¥ )2 5 # AECOPD % &
FEHra Bk, %X F TS (ROC) W& 5 47 LPCI8 :3, LPE16: 1 84 F1/5 #F & M 1h, K-M W1 & WL 45 R ) f
# LPC18:3 #= LPE16: 1 &35 41 AECOPD % % # /6 £ 7F. &R AECOPD 41 fe 7 LPCI8:3 (21.67 £4.35 pmol/L).
LPE16: 1 (16.20+5.17 wmol/L), *A{frf A ik ik & Tt 449 F 5 (PEF%pred) . % 1 A A5 R &AL T o
W (FEV1%pred ) , 1 &4 A A p A5 R E R M EZE 5L (FEVI/FVCY%) 1K TARZH (43.24+6.17 pmol/L,
32.19+598 mol/L ) #= 3} B2 28 (68.14+8.78 wmol/L,44.82 +7.44.mol/L ) , % 5% B A % it 5 & L (Fi'=461.240~
1 102.534, 34 P<0.05) ., AECOPD % 2 7% LPCI18:3, LPE16 : 1 & -F 55 fif 2 4 3% 47 PEF%pred, F%pred, FEV1/FVC%
2R FEME (1=0.603 ~ 0.756, 3 P<0.05) . %21 AECOPD & # COPD J%42, M45% R& T A G4 (1=3.961,
2.509), PEF%pred, FEV1%pred, FEV1/FVC%, sri& LPC18:3 (17.20+4.11 wmol/L ) #= LPE16:1 (10.15 +3.03 wmol/L )
KT AAM (22.76+4.35umol/L, 17.68+522umol/L) , £FAA % FEL (=4.141 ~ 6490, 3% P <005) . f
7 LPC18:3 ( OR=0.691, 95%CI:0.519~0.920), LPE16:1 (OR=0.586, 95%CI:0.382~0.901 ) %1 AECOPD # & F/5 1k
ZARPF W FE; COPD w42 (OR=1.510, 95%CI:1.203~1.895) . M45% & (OR=1.759, 95%CI:1.159~2.671 ) & el %,
foi% LPC18:3, LPE 16: 1 =# 845k AECOPD & F UG iFEai & T @R (95%CI) % 0.866 (0.822~0.907) , £ T
Ak LPC18:3, LPE16: 1 315l 44 0.794 ( 0.748~0.830 ) , 0.786 (0.739~0.836 ) , £ F A A %it 3 &L (2=3.957, 4.195,
P=0.002, < 0.001) ., feik LPC18:3, LPEL6 : 1 f&& ik 41 AECOPD & % #)5t— K %% T fik LPCI8:3, LPEI6:1 &
KRk, E2FAAY%FEL (Log-Ranky’=4.475, 5.763, P=0.034, 0.016) . Z5it AECOPD % 3 fo ik ik 55 I X4t
# LPC18:3, LPE16:1 K- 25 A%, 5MshibkUA £, HERALLS A 2FE AECOPD &5 .
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Study on the Correlation between Changes in Serum Glycerophospholipid
Metabolites LPC18 : 3 and LPE 16 : 1 Levels and Their Clinical Prognosis in
Patients with Acute Exacerbation of Chronic Obstructive Pulmonary Disease

JIN Jiming, WU Yanjie, YAN Shilin, LI Zhanzeng, LIU Yang

( Department of Emergency , Tangshan People’s Hospital, Hebei Tangshan 063000, China )

Abstract: Objective To explore the expression levels of serum glycerophospholipid metabolites lysophosphatidylcholine (LPC)
18 : 3 and lysophosphatidylethanolamine (LPE) 16 : 1 in patients with acute exacerbation of chronic obstructive pulmonary
disease (AECOPD) and their correlation with clinical prognosis. Methods A total of 112 AECOPD patients diagnosed and
treated in Tangshan People’s Hospital from January 2019 to January 2022 were selected as the AECOPD group. According to the
3-month follow-up prognosis of the AECOPD group patients, they were divided into survival group (n=90) and death group
(n=22). During the same period, 60 stable COPD patients were selected as the stable period group, while 60 healthy individuals

in the same period were selected as the control group. High performance liquid chromatography tandem mass spectrometry
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(HPLC-MS/MS) was used to detect serum LPC18 :3 and LPE16: 1 levels in each group. Pearson method was used to analyze
their correlation. Logistic regression analysis was used to analyze factors affecting the prognosis of AECOPD patients. Receiver
operating characteristic curve was drawn to evaluate the prognostic value of LPC18:3 and LPE16 :1 in AECOPD patients. The
prognosis of AECOPD patients with different serum LPC18:3 and LPE16: 1 expression groups was compared by K-M curve.
Results Serum LPC18 : 3 (21.67 +4.35 wmol/L ), LPE16 : 1 (16.20 £ 5.17 p mol/L ), PEF% pred, FEV1% pred, and FEV1/
FVC% in AECOPD group were lower than those of stable phase group (43.24 + 6.17 p mol/L, 32.19 + 5.98 . mol/L)and the
control group (68.14 + 8.78 wmol/L, 44.82 + 7.44 p mol/L), with significant differences (/'=461.240~1 102.534, all P<0.05). The
serum LPC18 : 3 and LPE16:1 levels in the AECOPD group were positively correlated with lung function indicators such as
PEF% pred, FEV1% pred, and FEV1/FVC% (=0.603~0.756, allP<0.05). The course of COPD and PCT of AECOPD patients in
the death group were higher than those in the survival group(/=3.961,2.509),while the PEF% pred, FEV1% pred, FEV1/FVC%,
serum LPC18:3 (17.20 £4.11 wmol/L ), and LPE16: 1 (10.15 + 3.03 p mol/L) in the death group were lower than those in the
survival group(22.76 +4.35 p mol/L, 17.68 + 5.22 . mol/L), with significant differences (r=4.141 ~ 6.490, all P<0.05). Serum
LPC18:3 (OR=0.691, 95%CI:0.519~0.920) and LPE16:1 (OR=0.586, 95%CI:0.382~0.901) were independent protective factors,
while the course of COPD (OR=1.510, 95%CI:1.203~1.895) and procalcitonin (OR=1.759, 95%CI:1.159~2.671) were risk
factors affecting the prognosis of AECOPD patients. The area under the curve (95%CI) of combined serum LPC 18 : 3 and
LPE16 : 1 for prognosis evaluation of AECOPD patients was better than that of serum LPC18 : 3 and LPE16 : 1 predicted
separately [0.866 (0.822~0.907) vs 0.794 (0.748~0.830), 0.786 (0.739~0.836)] (Z=3.957, 4.195, P=0.002, <0.001). The mortality
risk of AECOPD patients in the low expression group of LPC 18:3 and LPE16 : 1 was higher than that in the high expression
group of LPC18 : 3 and LPE16: 1 (log ranky’=4.475, 5.763, P=0.034, 0.016). Conclusion The serum levels of
glycerophospholipid metabolites LPC18 : 3 and LPE16 : 1 in AECOPD patients were decreased, which were related to lung
function status. The combination of the two may effectively evaluate the prognosis of AECOPD patients.
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Pk B ZEPE TR (chronic obstructive pulmonary
disease, COPD) J& -7 £ 12 M il R E T 219 A 578
S] A GE B ZE , TPeBAE R LY, A0 R
BE M3 A5 Y A I R BEIS N B COPD Fa e 3
1R EIGE R AE, 5 & COPD &Pt ] (acute
exacerbation of COPD, AECOPD) , ™ & I A] &
FRHIET Y FHRBINT M E A AR R,
XFF AECOPD 1y B2 W Flds T i6 97 = L H K,
HImBEIE A0 RE A B RSy, REME BT
W, 1RG50 PRk, S59pEK. iF
. SR S L R A T R, ZER
JEYE | NG RN COPD 45359 Hp 14 e 2 J 2 1) R 1
PR B30 A 2 33l ook v 3 A QU A 0 9 R R
COPD 835 H it g 1 A 35 7™ 42 V5 1 #5519 JIE ik
(lysophosphatidylcholin, LPC ) 18 :3 FIi L5k
ZTERE (lysophosphatidylethanolamine, LPE) 16: 1
FIRTH, Sl R s Y R e A, JEVEAE
B PFAl AECOPD & & By i br s 7 (HHRTA
1k, X F AECOPD # # LPC18:3, LPE16:1 [y
Fik LB LETG A AR D . AR
1Kl AECOPD S5 1Mili LPC18 : 3 FI LPE16: 1 7K
S, AT ABECOPD S8 3% 7l i PEAS 1A -

1 #MR5HEE
1.1 AR % HE20194E 1 ~2022 4E 1 H
FEL TN R EREi2A 8 112 ] AECOPD 3% N

AECOPD 41. 44 Abrift: O AECOPD 2 Wi &
CrevE R ZEM BRI TR R ) bR, AL AE
Pk ST REAG A 55— R0 1B (forced
expiratory volume in one second, FEV1) / ] Ji fiffi
7%+ (forced vital capacity, FVC) <70%"; @ Ifi
IRBERE, LB E R A M UTFR e, QOBREFEDE
B R, HEBRAR#E. DIF & COPD LIS
HE s ge, pverdefe . [ RRrEmi R, Qi
TAS A AT s Ok A B et
G TN K kO i LR s @I e E
BIIREA 4 OFF k2B TERYEGR . JOREPEYR
W5 [ 4k 4k A 4% 4% . AECOPD 4 i b, Bk 63
B, 448 47~78 (63.10+9.87) %, 2t 49 4],
RIS 48~79 (62.86+10.12) %, IAFiHEEL (body
mass index, BMI) 18.16 ~ 28.17 (22.27+2.61)
kg/m®; WAR S ST B, i s 37 il Bk R
eia i 60 151 COPD Fa e I i s e A . A2
W R = A N I R R X R Bl
ToAAEBEIRY T SO B H 2 S, R HERR I
I . A S Rre e . e R Sk
O i I A S R 2 e A, T B Pk 33 41
k27 ], 4% 46~78 (61.88+9.72) %, BMI
1821 ~ 29.03 (22.27+2.61 ) kg/m’; W 26 i,
e IR S 21 9 BEEUARKS i 60 91 4t A A %o R
W, B340, Lotk 26 Fl, AR 47~78 (6233 +
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10.25) %; BMI 18.15 ~ 28.85 (22.30+2.73 ) kg/
m’; WAL 25 B, iR S 23 49 S ZHARE L R
BMI, WA 0 K e i 52 HO AR, 22 S RG220 5L ('
F=0.038, 0.194, 0.148, 0.251, 0.483, J P>0.05).
AR ERE B H % (20241598) .
1.2 A& 5RA RHISEE Beckman AU680 4 H
FLEA A S BB R AGI M A= A debr . R
JEO AP ABL8O AU I S A3 Hr A 43 B LB F5 5
K 75 [ MasterScreen 7 fifi D) G I 18 22 Ge A I il 2y
fief& . f# 3% Thermo /2] , Ultimate 3000LC,Q
Exactive B AR (4,335 5T 165¢ H 43 B1-F- & 43 7 B BT AL
41 fiiHH Lipid Search # ( 3% [ Thermo A ] )
Xof AL R A TSR IURIAL 3L
1.3 7k
1.3.1  IGRBORMCE . BRI 4RI
BMI, WA s, ik s, COPD i 2. Z 4% H
TREAS 45 B AT B 91 18] 47 TC 4 H T8 81 1E A LA <
Ll RGOk, A A TR bR WCHE B AL S 2
8h LA I Jif 3 g ik il Sml, CE T 28 Bt B Ab PR 1
BN, kRS T OR A, DRSS BESE: —
Mt H 9 (triacylglycerol, TG) . AL JIH [# B ( Total
cholesterol, TC) . f= % BEENE AL I A (high-density
lipoprotein cholesterol, HDL-C), X% & i & 1 IH [&]
fi2 (low density lipoprotein cholesterol, LDL-C) . [#%
$5 2 i (procalcitonin, PCT) Al C 5w 45 F (C-reactive
protein, CRP). ML/ #HriEdhR: ABEM K, AMA
PR 2 ml RSk, A6 2 ik i 48053 1 ( partial
pressure of oxygen, PaO,) , 3fiJkIfil — % fb ik 77 &
('partial pressure of carbon xide, PaCO,) , & & 5
# (PaO,/FiO,) o i 57 i 3% il T BE 4 4 v il 2y g
T, AR WE(E P BB 0 L (peak
expiratory flow rate as a percentage of predicted normal
value, PEF%pred), FEV1 & #ii[{i A 43t (FEVI in
one second/Predicted value ratio, FEV1%pred), FEV1
di FVC B 47t (FEVI/FVC%).
1.3.2  Ifil¥% LPC18:3,LPE16: 1 £l Ht AECOPD 4
Rz W12 Aot R 20 25 )i 8h LA b bk i Smi, 3 000t/

min 5.0 10min, UM HES 5380 58 LC-MS
(Thermo, Ultimate 3000LC,Q Exactive) & H fIg Jifi.
4, 3% F£. Phenomenex Kinetex C18 (100 mm x 2.1
mm, 1.7 wm), (55840 AR 50°C, iE 0.3
ml/min. FANFHAA: A: ZME:K (60: 40, viv),
VWA 10 mmol/L HREY . B: L ME 5+ AEE (10:90,
VIV), TRWCE 10mmol/L W R %%, HEFER Ny 2l
H B 10°C, Brik il S5 iRt
— 244 (Full Scan, ESI+, m/z 200~1 200; ESI-,
m/z 200~1200) 5 B s (dd-MS2,
TopN=10), Z3+¥E3. 70 000( —Z T3 )&17 500 ( —
W ). REREALS: R AE A A AR
LPC18:3, LPE16: 1 FKikMFIIMH 21.67 p mol/L,
16.20 . mol/L, ¥ AECOPD 4 & # /3 LPCI18 : 3
Al (n=52) AMILFREL] (n=60) , LPE16:1
fmERIsd (n=55) FURFRRA (n=57) .

133 FfiyiJie:: AECOPD EYBGT 3 M, LU
G & T2 E AW T, T RE AR,
Bl 172 o0 B R BAET B BA B U 2 k1 R], Bl
DiHmRIIC kR i

1.4 it o4 K SPSS 26.0 HA4Ab FEEE
TR n (%) Fon, dBERARITRER. 1
ORI + brifEE (X xs) FoR, AL
FEAR e Ki86, —AIHCBCRH F ks, 4l ik H
LSD-¢ ¥ %% . AHOCHE 734K H Pearson 7. Logistics
B9 4347 AECOPD filJ5 52 [N % . 323k TAESR:
fE (ROC) £ #HrifiL 7 LPC18:3, LPE16: 1 X}
AECOPD F9 il J5 VAl fr L. K-M & e 3N [A] i
& LPC18:3, LPEI16 : 1 &ik4]l AECOPD /& # Hil)5
Z5. P<0.05 NESHGIFE L.

2 H#HR

2.1 Z=%Afik LPC18:3, LPEL6: 1 K-F & At 5h 4k
AR 4 WE 1, AECOPD 4 IfiLi LPC18: 3,
LPE16 : 1, PEF%pred, FEV1%pred, FEVI/FVC%
TR A g, 2R BEA%I#E X (1
P<0.05) .

=1 =4AMmM;iEF LPC18:3, LPE16: 1 JKFELLE
M AECOPD # (n=112) TREHA (1=60) XFIRA (n=60) F p
LPC18:3 ( pmol/L) 21.67+435" 4324+6.17 68.14 +8.78 1102.534 < 0.001
LPE16:1 ( pmol/L) 1620+5.177 32.19+598" 44.82 +7.44 461.240 < 0.001
PEFY%pred 5236 £4.69 56.78 +5.65 81.83 +8.62 466.191 < 0.001
FEV1%pred 4725506 57.22+6.15 80.64 +7.34 988.423 < 0.001
FEVI/FVC% 41.19+5.63 61.09+621 8349791 858.091 < 0.001

e SXTHRLL AR, =46.446, 17.973, 29.544, 10.249, ¥ P < 0.05; ~ SR, =26.644, 18.289, ¥ P < 0.05,
2.2 AECOPD %1 f2 7# LPC18:3, LPE16:1 &K F
Sk s Arah 4l A 0LFE 2, AECOPD 4

Il 3% LPC18:3, LPE16: 1 /K ¥ 5 PEF% pred,
FEV1%pred, FEV1/FVC% % & 1EAI%,
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23 RFE G AECOPD & %6 R igAribis L3k &2 AECOPD #Ii& LPCI8:3, LPEI6: 1 KFES
3. AECOPD &y, Jokiy, sEr: 2241, 3t R T RETERRAOHE Ktk
T Ji A ¥4 5 AECOPD Jig 1 #H ¢, FET- 41 AECOPD i LPCI8 : 3 LPEL6 : 1
835 COPD Ji F2. PCT (= T 4= f£ 41, PEF%pred, ‘ r P r P
FEV1%pred, FEVI/FVC%, Ifilj§ LPC18:3, LPE16: PEF% pred 0.668 <0001 0691 <0001
VKR TAEAFL, 2R EA5RIT%FEL (P FEV1%pred 0.712 <0001 0756 < 0.001
< 0.05) FEVI/FVC% 0.707 < 0.001 0603 <0001
3 AEFUE AECOPD BEIGKRIBIRELEE (%), x£5]
% 5 FEr-4l (n=22) HAFAL (n=90) iy’ P
A (%) 64.34 +10.12 62.20+9.41 0.942 0.348
A (H %) 13/9 50/40 0.090 0.764
BMI (kg/m’) 21.91+2.80 2236+225 0.800 0.425
AR [n(%)] 12 (54.55) 39 (4333) 0.896 0.344
LR [n(%)] 7(31.82) 30 (33.33) 0.015 0.904
COPD #if# (4F) 554+1.33 431+1.30 3.961 < 0.001
TC (mmol/L. ) 791+2.13 784214 0.138 0.891
TG (mmol/L) 2542072 250+ 1.00 0.176 0.860
HDL-C (mmol/L) 0.750.16 0.80£0.17 1.250 0214
LDL-C (mmol/L) 709+2.18 6.86+1.92 0.490 0.625
CRP (mg/L) 80.17 +22.30 7450 +20.34 1.150 0.253
PCT (pgl) 0.52£0.15 044£0.13 2.509 0.014
TEAEFEHUA S [n(%)] 14 (55.56) 50 (52.48) 0.513 0.474
PaC0, (mmHg ) 84.01 + 11.47 8234 +10.92 0.637 0.526
Pa0, (mmHg ) 58.17+9.35 59.26 +8.87 0.511 0.610
Pa0,/Fi0, (mmHg ) 196.46 + 14.42 198.22 +15.26 0.490 0.625
PEF%pred 50.01 +4.51 55.26+4.73 4708 < 0.001
FEV1%pred 44.19+5.13 50.10 + 4.86 5.058 <0001
FEVI/FVC% 38.32£5.70 43724543 4141 < 0.001
ZUWENAZ [n(%) 7(31.82) 8(8.89) 3.037 0.081
LPCI8:3 ( wmol/l) 1720 £4.11 2276 +435 5430 < 0.001
LPE16:1 ( pwmol/L) 10.15£3.03 17.68+5.22 6.490 < 0.001

2.4 Logistics & )2 447 % @1 AECOPD % & g #9 977 &, 458 COPD #f#. PCT /&5 i AECOPD
B& U4, K1, UL AECOPD & F M IKHAs BE WG G Z, 1 LPC18:3, LPE16: 1
i (1=3E1s, 0=41F) , ¥R3ITEREASIT ERHER,

R L HERR (P < 0.05) 9IAZHZE Logistic |

x4 Logistics [EI34#7 %208 AECOPD BEF/EHIEE
A% B SE Waldy’ OR 95%CI P
COPD i 0412 0.116 12615 1.510 1.203~1.895 <0001
PCT 0.565 0213 7.036 1759 1.159~2.671 <0001
PEF% pred 0.246 0.208 1399 1279 0.851 ~ 1.923 0.348
FEV1%pred 0.378 0.251 2.268 1.461 0.892 ~ 2.387 0.261
FEVI1/EVC% 0.171 0.160 1.142 1.186 0.867 ~ 1.624 0457
LPCI8:3 -0.369 0.146 6.388 0.691 0.519 ~ 0.920 < 0.001

LPE16:1 -0.534 0.219 5.946 0.586 0.382 ~ 0.901 < 0.001
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BEEE REEERHB PHE OR(0. 95CI)
K -0. 111 0.031
COPD# 2 0.412 0. 000 (e Joeerressesnen] 1
PCT 0. 565 0. 000

PEF% pred 0. 246 0. 348
FEV1%pred 0.379 0. 261

FEV1/FVC% 0.171 0. 457 I
LPCI8: 3 -0. 370 0. 000 |
LPEL6 : 1 -0. 534 0. 000 |
OR 0 1 2 3
B =LN(OR) 0 0.7 1.1

EVFHEE : Ln(P/1-P)= -0. 111 +0.412XCOPD#H A +0. 565X PCT +0. 246 XPEF% pred +0. 379 XFEV1%pred
+0. 1T1XFEVI/FVC% —0.370XLPC18 : 3 0. 534 XLPE16 = 1

B 1 BRI O )5 R AR E
2.5 ik LPC18:3, LPE16:1 3% AECOPD % %7 YL T I LPC 18:3, LPE 16: 1 il i 0.794,
J& Wi fE A I LPC18:3, LPE16: 1 BEA X 0.786, 25 HA G515 & X (Z=3.957, 4.195,
AECOPD 8 1 J5 AR A9 it 2R TR AR 43312 0.866, P=0.002, < 0.001) ., W5, K2,

E Mm% LPC18:3, LPE16:1 REA&XT AECOPD B /gHEHMNE
| I PR EEA L s P Mk T i 95%CI
LPC18:3 17.66 p. mol/L, 0.495 0.705 0.790 0.794 0.748~0.830
LPE16: 1 11.14 w mol/LL 0.494 0.691 0.803 0.786 0.739~0.836
AL 0577 0.812 0.765 0.866 0.822~0.907
- — (BET KRS 2 TIMLTE LPC18:3, LPELG6: | fH#ik4l,
® - 2R HAG# X (Log-Ranky’=4.475, 5.763,
os | o O P=0.034, 0.016) .
I 3 it
MOB COPD & —fh S b, BmtfeHzER . Mg
B ok PRI 3R 4 S B I 7 i 52 SR AT A M S E SO
,' COPD JifH AW g, L4575 5 AECOPD
02« Buectespuc=oruy Rt AGEBLEEMT, IR L,
P s e DS SHBFHIET Y. Hili AECOPD {934 Wi £ 3 4R 4%
. %Eg{.s 08 10 BAAMGERITEIR . AR, Bl RekE . AR F R AR

. ' _ esgo SRR AL G, (HITD)RE SRR A 4R

EI 2 .mllﬁ LPC18 - 3, LPE16‘- 1 &H*n*ﬁ:kﬂ‘f AECOPD X’ELj\ﬁﬁi)ﬂZ’fﬁAECOPD%%E@E%&%*H%&?E [10]O
BEWRHITHNE \ = .

26 FRF ik LPCIS:3, LPEI6: | 43k %1 AECOPD P, A 2 ZERU -5 i AECOPD 50 if Ji2 ¢

B KM b LA 3. KM &4 B SRR RSN IRCRA R/ Anne 7/ I = )7 T N R R i

1Ly LPC18:3, LPE16: 1 fk3R k4]l AECOPD £ BT

mRIEA mRIkA
100 | 100 [ <|L_.
- | - E
CFeikY
= ek fexiss ol gk 4l
o 3
& 40 ¢ 40 F
H — LPCI8: 3 k4l Bl — LPCI6: 175k 4
20 | . 20 |
— LPC18: 3k %A 4 — LPC16: LR KILL
0 " . . . . 0 . . ; . .
0 20 40 60 80 100 0 20 40 60 80 100
IEAEIEGED) g QED)

B 3 ARIMmiE LPC18:3, LPE16:1 FRIAA AECOPD E:#E K-M Lk L&
I G A M B Y B A G Ay, S5 Y WG RPN, BENREEG A2 RELU)E WA H M BENg
57 200 L 485 ) ) S BRI 2 5 1 A I A T RE . T A JE i Z FhH B is A8 =9, 2445 LPC, LPE
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U, LPC, LPE #402 —WE3E HImms i i iAo+
PAREEK R, Hoh LPC S BRBENE IS4,
LPE JEBEARIE O BERE 2 W RE T A1 fH A0 %) 5 ot 2
Y, PR S S YR A0 M IR RE AU Z i) B4
F, iR B 5 AR SR T ) G 2R VBRI AZ RS A
RSz R AH 5 5% 5 1 IR R, LPC,
LPE 1E 40 al Fndn s ] g i/ i, 2 51 E S
P RVRIE RAE RPN, HFRIK KAl 5 COPD,
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