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(HE] @ B ALEEEaM XM EE A(LpPLADFRES BRI R K EFEREFR ARG X Z, T2
180 BT HEBOHKEFHAATEREY UB L ZHM Gensini R TN AERFETERE REEDLE RS N TN KA (112
) 5 3t B4 (68 B, "SR A H BB R R LR EMOEE LI Gensini R#HAT 4, FrF ~~%"4"£L?¢ AT E
¥ Lp-PLA, ¥ 8@ (WBO 8 C K& & hsCRP) Ml B kR EH B EHAT. B REFH KA RBEE H
MERERBERFEELER, AR F 44 T4 LpPLA, % ¥ . WBC.hsCRP # 47 b %5, i & Lp—PL/\ﬂé’é—'ﬁ WBC,
hsCRP A AR AL H EWHAX 7%, @R . BOREHF LY LpPLA, B M EZ 5 T2 M4 (P<0.01), Lp-PLA, %
‘Tii{%%iéﬂ_wiiﬁ%ﬂ%'T&?@%%/\ﬁ%%‘l‘ﬂj’ci%%f‘?ﬂ;LprL/\g VE M T KRR XA Gensini R0 mm G, o
¥ LpPLA,EH 5 TC.LDL-C EMEFEHM#*,5 HDLC Efiti k.5 WBC M #,5 hsCRP L #H %, £ ¥ Lp
PLA, FHERB BRI B FENR LN ERE . ERRREREEL X,
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Lipoprotein-associated phospholipase A, as a predictor for severity of coronary atherosclerosis

LIU Jia-xing,ZHENG Xing” , QIN Yong-wen, DING Ji-jun,ZHAO Xian-xian, CAQO Jiang (Department of Cardiology,Changhai
Hospital, Second Military Medical University.Shanghai 200433, China)
[ABSTRACT] Objective: To investigate whether plasma lipoprotein-associated phospholipase A, (Lp-PLA;) activity correlates
with severity and stability of coronary atherosclerosis and other established cardiovascular risk factors. Methods: Coronary angi-
ography (CAG) was performed in 180 hospitalized patients who were suspected as having coronary heart disease (CHD). The
severity of pathological changes of the coronary artery was assessed by the number of diseased coronary branches and Gensini's
score. According to the results of CAG, the 180 patients were divided into 2 groups: CHD group (n=112) and non-CHD group
(n=168). The CHD patients were further divided into subgroups according to the clinical types, the number of diseased coro-
nary branches and Gensini' s score. Lp-PLA, activity, white blood cell (WBC) count, high sensitive C reactive protein
(hsCRP), lipids, blood pressure and body mass index were measured. The age, sex and prior medical histories including hyper-
tension, diabetes mellitus and smoking status were obtained before CAG in all patients. Lp-PLA,., WBC count and hsCRP were
compared statistically between the subgroups, and correlation coefficients of Lp-PLA, activity with WBC count, hsCRP and
other conventional risk factors for CHD were calculated. Results: Plasma Lp-PLA, activity in CHD patients was significantly
higher than that in controls (P<C0. 01). No significant difference was found in Lp-PLA; activity between patients with acute cor-
onary syndrome and stable angina pectoris. Lp-PLA; activity increased with the increasing number of diseased coronary bran-
ches and Gensini's score. Plasma Lp-PLA, activity was positively correlated with TC and LDL-C, negatively correlated with
HDL-C, weakly correlated with WBC count, and not correlated with hsCRP. Conclusion: Plasma Lp-PLA, activity can be used
as a parameter to predict pathological severity of coronary atherosclerosis. though it is not associated with stability of pathologi-
cal changes of the coronary artery.
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phospholipase As,Lp-PLA:) & —FY5 CHD H X
B S RE bR 25, 0 L AT RE 142 5 S kool AR 4k
BB ST T50 00 56 ik A . (B Lp-PLA, 1% 1 5 56 ik ok 22
JPEREMREEN LR AEE, AR ENE
SRRV Lp-PLA, T 4 5 56 Jiioi 728 7™ 5 7% 5 1Y ¢ &%
I M Lp-PLA Tl PE5 /448 CHD fa i P 3R K 11 41
(WBO)H.C S 8 1145 R M8 b AR DG

1 BRI E

1.1 #rRsr % %EF 200545 A £ 2005 411 A
DA AT 56800 5 7 1 08 s B O PN BHAE B 17 5 ik o 52
RCAG) B # 180 #il. 55 M 118 i) (65. 6 %), & 1k
62 Il (34. 4%) AFE#E 36 ~84(61. 7410, 5) %, %
CAG S5 5450 CHD 415 % B4, Xof BE 41 G Jik G 3k
A2)68 i, CHD 41 (& LN ZE /A 1 37 F %003 B A8
FEE=>25%) 112 ], CHD 4414 47 54 € AL
LR (SAP) | 65 fil 2 M 5 ik 2% & 1E (ACS) . H
ACS H 47 B8 AR AL 880 L 18 6 A 2 k0 WL
HEFE ., CHD MR 485 76 ok A8 SCECHE 43 2 B 300 748 LR
SCHAE A = S AR s AR Gensini BUAr 40 0 <<
53<C20 .20 4r<40 IS =40 4L 3 4,

S e ok NN I N <R WS SN S
B DR AR R AT HEBR IR O I L0 LS L 2% M b
o 2SR R T E P DI REA 2 5E . CAG
A B M FH B i 25 25 52 ) Lp-PLAL U6 M ) C &b
EAMLY., A% B CAG | ¥ 0 @ I K
Lp-PLA, &M 40 i (WBC) 350, 8 8 C & 0 &
H (hsCRP) ; & [# B (TC) , = Bt H il (TG) K%
FERG 3 O B (LDL-C) | & % B g 2 A A0 [ i
(HDL-C) ; L &Y 44 JE (SBP) | & 5K i (DBP) | A it
AR EL(BMD S5 A T8 B, [ B 36 1] W A s | i
I S SO PRI 5
1.2 AMWREZE AWK EREGFN CAG HE
55 2 & A0 N A B A 58 B, R AR ME Tudkins
BE—MEED 3 AU LRI, 45 R
F ] — 57 ik S R B 0 A 40 A, R BB Il DR 15 T
AL B 25 R I AT, AR HE 1984 4F 32 .0k th &
il 52 A e Jok i A P AR 43 BE VAR AR E A Gensini B4
R G0N R S AE B A8 R B IR AT E AT AT R A AR
T e oS AR A A R B DA B ™ AL AR AR I
Fe il 3R m BeE HAR <25 %11 1 3. =25 % ~<<50%
1t 2 45, =50 % ~<<75 %t 4 43, =75% ~<<90 % it
843, =90% ~<<99% it 16 4+, =99 %11 32 4>, ¥
56 WK 2% 3 SCOBR 75 45 53 43 il 3Fe LA B AS [ 114 2% %, B
X THAS. A3 5 X 55 72 B BRSO AL i B AR

I3 X 2.5, B 43 X 1. 55 XA ST AS - 5 — X A 32
A3 X150 X A5 43 < 0. 55 22 1 S AR L T
BeAg 4y X 2.5, B R4 X 15 J5 e A8 4y X 15 J5 M 52
15530, 53 47 s AR Bh Bk 42 3 L b B R [ SZ
1338 X1, A9 A8 S AT 43 R ED Sy 58 1 5 ko
AP s R MY

1.3 AALFRAFM E 7 %

1.3.1 LpPLAE MM zE 5k M KRz
RS N E K 3 ml, BFE P08, S BE T koK
H,30 min LA 4°C 2 500 r/min 5.0 10 min, B I
JR M3 E T — 80 CUKRARAE R . i A FF A B A6
PIla] — 4tk 58 . 92 E Cayman 2 A 2 (1 Lp-
PLA TG PER I &, BB R 4R - el o) &
SR T RS 2% wh B (B2 7% 0. 1 mol/L Tris-HCIL #1 1
mmol/L EGTA,pH 7.2) W H 5.5 - " mift-2-fify
FERH IR (DTNB) % W AR 20 2-5% 81 /N i 35 1k
K ¥ (2-Thio PAF) W . WHTH i 3% A vk , 56 1=
Millipore 28 ] Ultra-4 55 .0 8 8 5 (% 5 &5 8 250,
THFEAR W 4R 2N K 1 1/4, SR B /K IS4 B £ vk
WE Lp-PLAWE PR R &3 4 A Lp-PLA#%
WD (2 pg/mD) VE N AR XS B8 25 (L0 LA 10 pl
DTNB415 o1 4600 22 v 5 FHAE XS BFL A 10 1] DT-
NBA4-10 pul Lp-PLABRE S +5 pl K 00 28 v 5 #F
L 10 pl DTNBA-10 gl L3RR 45 o] K600 2% vh
WL AL, ERERNR A1 E BN 200 pl IR
Y 2-Thio PAF %W . =il F#4% 30 s J5 . B4 1
g B AN I 2 H 405 nm K AR A 6B BB (Dyos ) o 22
il B (8]0 %% 32 {8 ok 0 il 2k L 76 il 2k T 48 43 TR
MR REA 6 B AR LR ADLos /min, IF AR
Ui AR BE R A TS AN Lp-PLALTG . 25
B LURE o B A 22 TE 0K K R PAF AY B0EE R Bk
N,

Lp-PLA, {4 (pmol * min '« ml ") =
AD105/min O. 225 ml
10,0 mmol/L " 0,01 ml V4

1.3.2 Mgl E LLHSL 7600-020 H s 44k #r
X5 — M %€ 1f fg . 42 5 TC., TG, HDL-C, LDL-C,
TG, TC KM M§E W2, HDL-C,LDL-C % /] 5 #
SR AE 1

1.3.3 HMagiall®  hsCRP L E DADE Be-
hrinr A & B9 BNProSpec 4§ %€ 8 H 43 #74% , k A #L
52 507 1 5 o 2R S LG iR e . WBC Y Il 48
H 3h B

1.4 SitFam g e BER, ESD
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S5 A, XU 5F. RS ARG HEBE AR G A, 1 M B S e IR 3 K ok R B 4k 8 B 2

+ 393 -

LB 1 DA B/ 5 3 DU A i B0 Ko, A
[F] 1500 b A R FH R 4 ¢ A 22 4 25 B0 L 5 B
J7 2253 AT AR A 53 A BB JE R AT g B 4078 i E A
ORI FEEAT IO THECRE R LT o R
A 43 1 2K F Pearson T8 AH 3¢, A BF 5% ¥4 2R
SPSS 11. 0 B FT 581t 40 . P<<0. 05 N WA 48
HE-3'8

2 &5 B

2.1 BomahsBa—Als RTA CHD 4l
H Lp-PLATEM B & & FXTIRAL, S apis M
A BMIL LA S S fa B I R 5 . P41 Lp-PLA, 22
B HA B (P<<0.01), CHD 44 # , WBC,
hsCRP K& 557 (W0 & i T %5 B4H , HDL-C ik 7%
MEZH(P<C0. 05 8¢ 0. 01), R\ LG IT¥E R,
W1,

2.2 AREHFLER 180 HIHEFE T CAG FITE X
W2 ) 68 i, BH M (CHD 2H) 112 ], 56 Jbk B 52 9 A%
A1 i, BUSCHRAE 37 i), = 3R AE 34 f] L Gensini B3
TE 0B/ <C20 ., 20<"F4r <40 ARG =40 =41
BAE NN 42 .28 B 42 ],

2.3 LpPLA,FHERZCRHERER FhiAET XL
# .Gensini 58 %X 2 Lp-PLAIEM S CHD I
PRI 56 ko 28 S HL Gensini R HIE R ILE 2,

P EAER B E T E (P<<0.01),1H Lp-PLA,JE %
TE SAP 1 ACS i 41 8] JC . & 22 5l ; WBC, hsCRP
HYE ACS HA BEFF = (P<C0.05 8 0.01),

10 RS BR 2 B — AR I PR AR

Tab 1 Clinical characteristics of CHD patients and controls
Risk factors ((;Ioité’gi (”C:I_{Il)z)
Age(year) 58.0+10.3 63.9+10.0"~
BMI(kg/m?) 24,2+3.2 24.9+3.5
Male[n( %) ] 37(54.4) 81(72.3)*
Smokers[n( %) ] 20(29. 4) 55(49. 1) "
Hypertention[n( %) ] 37(54. 4 74(66. 1)
Diabetes[n( %) ] 8(11.8) 15(13. 4)
SBP(p/mmHg) 130+20 134420
DBP(p/mmHg) 80+10 79+11
TC(cp/mmol « L™ 1) 4.69+0. 87 4,77+1.05
TG(ep/mmol « L™1) 1.43 1.48
LDL-C(cp/mmol « L™ 1) 2.8 +£0.7 3.0 +0.8
HDL-C(cp/mmol « L™1) 1.0940. 25 0.984+0.20" "
WBC(X10°/1) 5.99+1.18 6.58+1.63"
hsCRP(cp/mg « L™1) 0.641 1. 140~

Lp-PLA; (pmol * min™! » ml™!) 22.02£2.75 27.68+£3.94" "

CHD: Coronary heart disease; BMI: Body mass index; SBP: Systolic
blood pressure; DBP: Diastolic blood pressure; TC: Total cholesterol;
TG : Triglyceride; LDL-C: Low density lipoprotein-cholesterol; HDIL-
C: High density lipoprotein-cholesterol; WBC. White blood cell;
hsCRP: High sensitive C reactive protein. * P<(0. 05, * * P<C0. 01 wvs

control

5%t B4 AH 1, SAP 40 F1 ACS 4H Lp-PLA, %

R 2 LpPLAEMS CHD I RER B HHE X . Gensini RO HIX &R
Tab 2 Relationship between Lp-PLA, activity and CHD clinical types, branches of

. o/
coronary artery lesions, and Gensini s score

Group N W]f;C - hsCRP » I4p’PI4A'2721CtiVity7
(X10°/L) (cp/mg+ L™ (pmol « min™! «+ ml™1)

Control 68 5.99+1.18 0.641 22.0242.75
Clinical type

SAP 47 6.14+1. 68 0.675 27.9043.76* *

ACS 65 6.60+1, 46~ 1.880" * 27.5244.08" "
Vessel

Single vessel 41 6.13+1. 30 0.715 25.57+3. 14"~

Double vessels 37 6.79+1.75"* 1. 200" 27.3443.52" "

Triple vessels 34 6.90£1. 77" 2,450 " 30.5943.51" "
Gensini's score

0<Tscore<_20 42 6.25+1.18 0. 794 26.5743.13

20<score<_40 28 6.98+2. 41" 2.160" 27.5243.99

Score=40 42 6.64+1,31" 1.360" * 28.8944.35

* P<C0.05,* * P<C0. 01 ws control; SAP:Stable angina pectoris, ACS: Acute coronary syndrome

WBC ., hsCRP 7K - H 78 56 ik W32 . = S0k 48 41
W = T R4 (P<<0. 05 B¢ 0. 01) ;1M Lp-PLA,
T PETE SR S OB = SO R A b 34 W 3 T 0 IR 2
(P<20.01) , H B 45 5 748 S0 15 0 iy 528 7 12

WBC.,hsCRP £ 2073 <40 H M5 =40
20 e T REAE L M 22 B 3 (P <C0. 05 5] 0. 01),
EAEFRSr =40 4+, WBC., hsCRP KF4 FF T [,
MM Lp-PLA, G HEAE = A FU5r 41 b 35 25 1 T X B4



+ 394 -

B EBEREAR 2006 4F 4 AL 27 B

(P<<0.01), HHi# Gensini £ 1 34 hin i 2 @ 7+
[

2.4 LpPLAEHEZCHAEREEZNXEZ Lp
PLA. &P . WBC.,hsCRP K HAth CHD f& K N £E 2=
[B] 1Y 5¢ 22 A Pearson H 2% AH &0 #7, LA Pearson #H
KRBER, SRR Lp-PLA, IG5 HDL-C &
M5, 5 TC.LDL-C £ ¥ WIEM %, 5 TG, 4
WA FH K, 5 WBC #H G B 5. 1 5 BMI, SBP,
DBP.hsCRP T3¢, WBC 5 hsCRP,DBP &£ 1E
X, HHARFE I, hsCRP 54§ . BMI, WBC £
IEASE, SHMHEERILKGE 3,

R 3 FIEEE Lp-PLA,EME . WBC,
hsCRP % H i f& B B & &) Pearson 18X R &1
Tab 3 Pearson correlation coefficients between Lp-PLA,

activity, WBC, hsCRP and other risk factors

Risk factors WBC hsCRP Lp-PLA;
Age —0.105 0.252"* 0.200" *
BMI 0.078 0.221"* —0.019
SBP 0.130 0. 055 0.067
DBP 0.165* 0. 049 —0.026
TC 0. 040 0. 065 0.485* *
TG 0.062 0. 035 0.198" *

LDL-C 0.111 0. 089 0.482* *

HDL-C —0.077 —0.098 —0.412**

WBC — 0.222** 0.097**
hsCRP 0.222** — 0.098
Lp-PLA2 0.097** 0.098 -

" P<<0.05,** P<C0.01

3 4t i

NI Lp-PLA, X 43 F it & 50 000, F 2 H
A A U 200 RN IR EL 0 A RN s L O 7 R
A EPETT NG H A Lp-PLA, L5 A% & (3 Uk
AR FE, Hh 2/3 5 DL 454.1/3 5
HDL,VLDL 25 &, 1% Lp-PLA, iG55 Lp-
PLAWRIE B IEAH 2, Lp-PLA, B8 /K fif IfiL /N AR 7%
TR F (PAF) i 22 ¢ 25 16 M, B0 SRR I /s A 3 Ak P
T 2R K iR B (PAF-AH) , {H % B IS 90 45 = 1R
3L BR T K% PAF Ab iR REOK A% LDL [ 0 0k B0
JIG o 2B U i O A AN ALk B AR DT IR L SR A R
G AT 0T, B A o 3 28 B R R A R R R A
PR A N H A ) N IR SR A AT A S W A L
20 i 7 0 S A DL A5 B T 200 i L 6 UK 41 it 23 45 i
S Ik o83 R A Ak BE B, B B AE 40 M DR RN 2R P
VRN 157 B 24, 5 350 AR LR I A8 5440 1Y)
K, R, B b Lp-PLA, B A 2 3 ki B A 1k

T8 JRLC I 45 SR R A I VE A

I I LA 8K B9 I AT 9 A RN I R i BE 1k F
T R K A T R S BT L Lp-
PLA, W B2 500G 1E 1 35 T i BB 2 37 T 4% Ge G b [ R
K hsCRP,WBC, £F 4 8 [ Jt L I iE B AR 1 A
(SAA) %5 R A8 br W0 56 0 95 7, & CHD #r i
MG E, {5 Lp-PLA, 5 CHD & ik 28 = &
TR BE 1 G 2 0 AN I

AW &, CHD ¥ Lp-PLA &M B E & T
X HRAL (P<<0. 01) . 17 HL B % 568 ik 9 A% =2 85 i 348 Jn
FI Gensini B4 14 34 i i 12 %7 7+ . #8878 Lp-PLA,
T P 5 5 o 728 7™ AR BE W WA OG . {H Lp-PLALTH
PETE SAP A1 ACS W 2H 18] JC 2 3% 2290, 5 hsCRP 7
. 5 WBC (U B A G, Ul W] Lp-PLA. I 1 1
WBC ., hsCRP A, 5 CHD J ik % 48 i £ 5 o 6
5%, 10 5 56 ik s 5 BT s %) 5 ko A 7 R R R A O
PRI, B 2 Pk B B i R MR AR AR W, 1T AT BB R B
S5 T 8 oL AR .

WBC 1 hsCRP TER S48 | =32 4 b 12
FH TR, R A S X R TE 2 5], WBC
Fl hsCRP 7E Gensini B3 <20 B} 5 % 20 6 W 3%
229,24 Gensini R >20 W AF B FE T m . HY
Gensini F143 =40 (Gensini FA5 & & o 7 28 P 0% 28
B2  BEHER R E ) B AT BT TR, WBC Fl hsCRP
HTE ACS B & T4 4L, 76 SAP 4H 5 X f 4
8] JC i 3 22 W), WBC Ml hsCRP [a] 4 % B 8 /Y 4 56
£, UL EiB WBC #1 hsCRP J& & e 2 vt R
GERPERR G . B R WA 2 o R A Ak BE B A R
JEVE, FTHIT CHD A& B 43 )22, 1 5 5k Tk fige 741 2% ik
AR R (B T L) I 0 B G AR Sk

AN 98 & B Lp-PLA, 5 TC,LDL-C § 8
IEA S XM Lp-PLALFEE A £ 25 LDL-C 45 &
Aok, ZRWFEE R Lp-PLA, 5 HDL-C & fi
%, Lp-PLA, 54 #  BMI.BP. TG % H b & K [
RHXREHRERAG AN, 1 ie 505 A#F
FRIEANTRI A G, AW Z B MK Lp-PLA &M S
TC.LDL-C 2W]RIEM X, 5 HDL-C £HAMX, 5
fEWY . TG, WBC £ B L 1E M ¢, i 5 BMI, SBP,
DBP . hsCRP JC A ¢, 45 3 5 Winkler % B 58 AH
fl, XL RMWARE, BT Lp-PLA, 5 WBC,
CRP 7 5 Jik 2l Jok o8 # B Ak b (9 7 R[]

B LARBFSE NG T X CHD & — Fh 18 1k 22t
PR X — W IR . WBC il hsCRP 2 1 45 S
RGEREAREY) , 3 W A DG, 32 S W oe fok o) A
B A B e iy A Fa o Ve, AT T CHD 9 fa 16 43 )22
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Induction of mucosal and systemic immune response by single-dose oral immunization with biodegradable mi-

croparticles containing DNA encoding HBsAg

He XW,Wang F,Jiang L, Li J,Liu SK,Xiao ZY,Jin XQ,Zhang YN,He Y,Li K,Guo YJ, Sun SH(Department of Medical Ge-
netics,Second Military Medical University,Shanghai 200433, China)

[ABSTRACT] The purpose of this work was to assess the ability of plasmid DNA encoding hepatitis B virus (HBV) HBsAg
encapsulated in poly(DL-lactide-co-glycolic acid) (PLGA) microparticles to induce local and systemic HBsAg-specific immunity
following a single dose of oral immunization. RT-PCR analysis demonstrated prolonged transcription of plasmid DNA, consist-
ent with the sustained expression and presentation of target antigen observed by confocal laser scanning microscopy, in gut-asso-
ciated lymphocyte tissue (GALT) from mice immunized orally with plasmid DNA encapsulated into PLGA microparticles. Oral
administration of PLGA-DNA microparticles induced a long-lasting and stable antigen-specific antibody response, both serum
total antibody and intestinal IgA, in BALB/c mice. Mice immunized orally exhibited antigen-specific gamma interferon produc-
tion and cytotoxic T lymphocyte responses in spleen and GALT after restimulation in vitro with HBsAg or tumour cells stably
expressing HBsAg. In contrast, naked DNA vaccines given by intramuscular injection induced only systemic cellular and humor-
al responses to HBsAg, which were much lower than the responses elicited by oral DNA encapsulated in PLGA microparticles at
equivalent doses. The results are encouraging with regard to obtaining good compliance and vaccination coverage with candidate
plasmid DNA vaccines, especially in developing countries.

[J Gen Virol, 2005, 86(Pt 3): 601-610]



