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ABSTRACT

tween low density lipoprotein (LDL)) and local antico-

To explain the relationship be-

agulation in the atherosclerotic pathogenesis, the ef-
fect of varied LDL concentration with different incuba-
tion time on the activation of protein C by thrombo-
modulin (TM) of the surface of cultured newborn
bovine aortic endothelial cells was investigated. After
incubation, thrombin, protein C, and S$-2238 were
used for measuring TM-dependent protein C activa-
tion. The results showed a significant decline of TM
activity after incubation with over 6 mg + L of LDL
and a significantly negative correlation between the
LDL concentration and TM activity (y=-0. 25.r + 65.
96, r=-0.87, n=175, P<<0.001). The longer the in-
cubation time with more than 50 mg » L of LDL was
taken, the mors significant inhibition of TM activity
would be shown. Reaction rate of activated protein C
generation was decreased in early, and increased later.
These data suggest that elevated blood levels of LDL

may contribute to the atherosclerotic pathogenesis by

O© ERPEAREFEMEENTHE. L§ 200032

decreasig function of local anticoagulation.
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BE ALTAREGKEAREG S54RI GA
HHLIFEARAR SRR TAGEARTE, AR
W hky KO CHhS238RAEAWESE,AREE
AAtapBR L@ EaROTH, HELF. K
FRARBEORARE>OmMg L'H , cibiBfEdF
MR, AR E R AT 6 R £ (y=-0. 252+ 65. 96, r
=-0. 87, n=175, P<<0.001); ® & >>50 mg « L&,
MEMAHFAER, ahMAELLhHAEN 42
RMEAMIKERAREOER NN E GBI KEE
BCHAEREEAT. THAR, EH M RHTR,
BEERANKERABREQAA YD LLEWNY EGy
ROEA RFHERELEETRBETHMAKLTEH
WA ERRENEBERLGRERA,
X @ KEAREL; £FALaE, 28R
V&GO HRBHRL

B K 9 B 7 1k (atherosclerosis, As)f1 %
RERR—FERK.ZRE.ZH9BRAMES
MEARALEY, MR ERY - HEEER
XK. ERAXIBASE As f9P# ., MwEREY:
HEA RRRLEERBREDERTHE
EEXCEHE T, AGHEM AR KEHK
¥ AR E H (low density lipoprotein, LDL)7E
ESHEEFOTESNFEHHKRAELZ AR
(bovine aortic endothelial cells, BAEC) % &
FafE R E S . WESZE BAEC 9 L #2118
%7 ¥ B (thrombomodulin , TM)Y T RE I T 1k, iF
TS EREERZENLR,

1 #MEf0EE
1.1 EamRaEAt
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1.1.1 HEEEEONE HEALK RALL
FRPEEHKEBES Q&KL (Hitachi centri-
fuge,70p72, RP50T-302, 50 000X g, 24~29 h), ¥ %
F KA 1.040~1.060 X [d] 6§ LDL & 4k, L K #f &
RFREPROKERERER G, KT, X ¢CRF
wA.
1.1.2 EACHE £ % Suzki ¥R R, A
0.129 mol « L Mk B 41 5L 1+ 4CELAR Lb) 4 9 4 7
b, K mE A 1/10 K & 10 mmol * L Ba-
Chi, RRARWEEE FURRE LR, RK 25%~
SO%RKBRAEY . £pHE. 0 pHB OHARFX
BEH o~ KAFEEPEN RAEEC.URAR
BFEBEeEkETRSEKX,H 0.1g - L"'E ¥ (Southern
Copperhead, Sigma) # 7%, L KPTT fu & & & 4 S-
2238 (kabi Vitrum) 8 & s X iE ¥, £ 2 X, E-30C
®"ELA. '
1.1.3 RESMIHE A 0.129mol - L'H#HR
Bl 11 a R FRSF L, 2B0¥, 20 1%ARE
B M B (Fluka) LR B, £ % & & pH 7.4 1 T %-
Sepharose 3 fu B 47, £ 0.6 mol NaCl 3t K ¥, A
LR EETRER  UBRLNBERAER AR RE
#EEN . KNI RK, E-30CHKF.
1.2 /bR KM REFIEE
REFLEREAFTEDF TR HESHH N 0.
25% M % % 1L 4 B, K % Bl ¥ BAEC, % %, E 37C
20%M199(Nissui)%#ﬁv24 h &, A Hank's % %t %
BAE, L2~ hEXFEKRARRERHR &
Ba~5 A€, BEREAKEARATHK, UG
FAGREMERER 0mg ' L'"ABRAEELE
BRAEd S BAKAN8hITCHEANEE,H
FTiR MK,
1.3 mREHELQITHENESZ
E¥EMEBAEC £ KR I LKA, &
%/ % #/m A4 LDL 0.3.6,12,25.50.100 mg - L 843
KA, EVCHA FEE 24K 60 5, MFLNHK,
%% =K & A wA 400 NIH-U « L' 4 ¥ o % (Parke-
Davis),10 pmol « L& & C.10 mmol - L™ CaCl,.pH
T4 HFERSOpl, B 37C 30min F.HBILRHY 25
pLEBAEKR P 5L MA S 10 pmol » L7478 f1 8§ X
fas5X10CU-L"HESNEARS pl, &£ £ & (18~
20C)‘1’#i5min;ﬁi)ﬂ)\"§‘ 0.6 mmol « L% & ik 47
$-2238.10 mmol * L'CaCl,.pH 8. 0 ééﬁ £ A& 100 pl;
I B #% A 8§ bR X3 & (Bio-Tek CERES 9000,0D40s5)
VLB H R 60 s B KA HH 15 min 2k B UED

OD ty# i (AA) % 5 nmol « L" % & & C(activated
protein C, APC) = A Aops0. 025 » min' i+ K &, % it
3.
1.4 MIBLIBA XK
.41 FHUAHBALRRRFELF AR,
1.4.2 ARERZEAHXEZRALZEX2H.BX
ASNEFHER.URGRB INEEFE,
2 #R
2.1 REEEZEOBRTREMNORBNELD
IR '

mR Y EA ST e R APC 4
R R RR, BT A APC 4 B4 B [6]- K
FL 3 71 #4224k, 10 min B} APC AR B &
15 min B} B9 97% Ll _E (Figure 1), B LW 4
HEHEWME 10 min LLATAYEE4L, Y4 LDL MEFIK
BF>12 mg + L8, APC g 3¢ B4R 71. 7+6. 1
B F<59.3+9. 3 nmol *+ (L + 10%ells » 10
min)? (P<{0.01);LDL % 6 mg + LB} APC
% 64. 5+ 7.9 nmol « (L « 10'Cells - 10
min)?, 5X BAMHL, BH B>, BT
28 Y (P>0.05,Table 1), LDL BB H
AbELE B APC A L A9 B [8]- [ B2 3 7% B 28 8]
THBA.JABEZEFE—EHHEXXEK, 2
HEMHEXTH 2B B FH A%, B LDL 4
W2 H K R B AT BAEC B E TM ISRy
BERBEY HAMAXARAEAEREERE L (y=-
0. 25z + 65. 97, r =-0. 87, n=175, P<O0.
001), % FI Ui Kl R 1 S J00 &5 A S M i
(y=-1E — 06X* — 0. 0003X* + 0. 03X* — 1.
329X +72.2, r=—0.998; Figure 2),
2.2 REEEZQBFHEMOZBHES
3308 A0

W LDL ¥KE 100 mg « L'0f, B H 2.4 5
6 hJ5,H5—45% APC R B H5 4.6 /hBf
HWZEERRBEWP<0.0D),BERMNSE,FEH
X2 W% (Table 2); BB HE] 58— 48
APC A B Z [ £ fifl 3k (y=2. 88X*—15.
75X +33.58, r=-0. 994, n=25, P<C0.01),
Wi LDL ¥ EFRE = 25 mg « LA TR, X FhAf
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Table 1. Effect of LDL concentration on thrombomodulin activity.
LDL activated protein C (s, nmol » (L « 10*Cells)!
n
{mg« L") 1 min 3 min 5 min 10 min
100 25 16.01+6.45°*" 25.79+7.57°° " 35.38+9.84°* " 45.07+9.87° "
50 25 18.45%5.75° " 30.02+7.98"°" 40.06+9.18*** 48.48+9.37" "
25 25 22.38+7.09°°° 34.3749.12° 45.5449.96"** 53.31+9.71°**
12 25  26.94+7.10"" 39.86+10.55° * 52.45+9.47°" 59.3349.34""
6 25 32.45+10.88" 45.46+10.94° 57.80+8.50° 64.46+7.89"
3 25 35.934+9.83 . 50, 62+9. 08 62.67+8.01 69.75+7.47
control 25 39.95+7.77 52.56+7.02 65.99+5. 86 71. 69+ 6. 06
* % %, P<O.001, # », P<0,01, =, P<0.05 - compared with control.
75 a n 3 2
J y = 1E-08x* - 0 0003x® + 0.0302x? -1.3291x
70 ' + 72.206
" o R = 0.9961
£ 8 65
§ =4 o 10 min-1
b - 60 f ) ,
b = ——Linear regression
-g 255t ——Cunwe fitting
= < - y = -0.2523x + 65969
&} ] 2
. q R?= 0.7708
< <
45 b
10 15 % I ‘ : ' '
. s O 20 4 6 80 100 120

Reaction time (min)

Figure 1. Effect on APC generation reaction time
curve of LDL

LDL mg - L
Figure 2. Relationshop between LDL incubation con-
centration and APC generation.

Table 2. Effect of 100 mg * L of LDL incubation time on TM activity.
lncu.bation APC(xts,nmol * L™ ! » 10*Cells~!)
(I;:)':::s) 3 1 min 3 min 5 min 10 min
2 10 20.7+4.7°° 29.3+5.3° 36.2+4.7 45.3+5.3
4 7 13.6+5.1 22.948.7 36.5+15.3 43.4+12.9
6 8 12.3+6.2 23.9+8.1 35.9410.0 44.21+11.9
* %, P<0.01, » P<0.05, compared with 4 h and 6 h
2.3 REEEEOMNTAROLERREEE BORNHHEIBREEW.
oA 3 it
AT B C 4 LA R 3R R IR A MENEARELHAENE KFRE

B 1~3.3~5.5~10 min B8 [A] B B, B i%
FB2KM APC B 2R IGH APC &,B2 U
A B RS B LDL B EIRKE R
BIEL,APC AR RV EEL AR, Pk
2P bR e AR, S A AR R L B B AR £ 1
(Table 3), X7 LDL I8 E kBT APC 4

HTM EFEBEMER. EEREY TM &
EN-®E-REHTERNMESERELS
V1. RS S F LA RE.EZR
fENRIEEORMAMARRERLER, A
R¥mimiEED C. M APC. £ HE B S 8
TREKEVAVERT, .
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Table 3. Effect on APC generative rate of LDL

LDL reaction rate[x4s, nmol ¢ (L » min)1]

(mg - L") 1~3min  3~5min  5~10 min
100 25 4.9+1.9°* 4.8+2.8" 1.9+0.7°°

50 25 5.9%+3.1* 5.2+2.7° 1.7+£0.6°

25 25 6.0+2.5 5.71+3.4 1.54+0.6

13° 25 6.5%2.9 6.343.4 1.4+0.5

6 25 6.5%3.6 6.2+3.0 1.3+0.4

3 25 7.4142.8 6.0+2. 40 1.410.4
control 25 6.3%1.3 6.7£1.7 1.1+0.3

* %, P<O. 01.‘ # 4 P<<0.05 compared with control.

NEFEYEAMEEERESZEK low
density lipoprotein receptor, LDLR) — ¥, &
—HAEEELNZAAREHNOKBEED.
HEWHENEOSEH, B N-RH =02 —5,
REMFN o MEU,

AL A LDLR ALK LDL FiERF
BAEC, # i, BAEC & _E#) LDLR #tifn, ZF 1t
Ew b, AR HERN AL +YH LDL. BRE
T™ #7254k, 45 £ A B, LDL #) Fi 4b 38 &) LA {8
TMEHLEZW . A NE—SRETENERK
EERBEEL . CE5RREKE THENEAFE—
EAEx. W8 LDL X TM SheE A M#l1EHE . B
REVEMAHT, 85 LDL 4 & LDLR
RELIEGMANETH K. Beretz" ¥ F LK
LDLR & # Z Bk fk LDL i 4 ¥ BAEC & &,
REHI,ETM HhEEEZA, MAZR
WA, % LDL BB /5, BAEC R R M &
MESESHERDL (BFRR) . S HEM LDL 4
4 LDLR 7 B ¢ FE /)N [ T P9 75 B, BT REHE L A
EREAHUFEEHN TM —BHFARA. &
F TM & H BTG AR 4, T 3 3 4 R 18
stk TM 8 mRNA Y8, HER
&R, k5, LDLR N ES{E A LDLR
& FkH i, M LDLR 1 TM BEH & EH
149 N-¥ EGF K1 C- IR K Z R 7%
R4 YA LDLR 18 et e 7%
BT BRI, 1 TM FEACHIAS 2B, X 48
- TM 2 M yLE €45 LDL A BAEC
BE&E TM £E8HA %,

HTHREEENLDL BE 24 h U kRS
B BAEC #if5, t A L1 % F % wil vk B
SR EGME, IEWE 6 h LI BAEC I8
R THBEM ., APC A RE B R B R
REALEERE LDL BT .E£E . PHAR
MEEBG MR MR, XExR LDL 7
T™M Thebay il fE F AR, 7T 88 LDL Bisbsfd
JRRE TM (i 585 BERR K, U4 T™ ThAE B
HA, MRETM WEXF BRERKDEE
REEXEE. RLEXZTRRE®KEMN LDL
(100 mg * LYBE 6 h J5, BH 2 h TM 2
BHE.HTM EHdRERKR. WS LDL #
BMABLHERMRA,LDLR f1 TM HRLHAS
AEXFIEARKMERAY, TUHRE S AR
FMB A EEYE . B d F LDL 4+ 8K, A
BEHERX LDL MiAE S S —ENEREZENE,
TMGBELBYSEEMERD CHEMEL, B
i, M LDL X TM MIE MVLETEHE L
mEE.

BZ MEEHSTEE— AWML, LDLR
ETMXFHREARF —ENEASEWHE
Pt YERKRETRBREEANIRBEANE
HIThEERE R . X AR L 48 7R W AR INLAE W] Bl ot
M MEERMAERERE As RERRE,
HEGRVER it —L @,

XK
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XTI BEAARE R ESE

(P EHEREAREIVREY

Y—ABERBEFXHGPRE LR, EF
BEEXA T XEERAE XM EVER
W, LR G B 5T, o B UM T BT R & TR A
b RTURMNERBLEFTRA A TREEERNZ
FXMARFRRNEW, EEHLRREWH I CE
EetFEM TR E: O —A %A, R P XA
[, 0 derived X 417, A M iF R HE, HiF B, &
AHRATE,QRERAAB. FERXNEF—H. W
.18 E A (apolipoprotein) s 85} apo EARRE, ME
#HH Apo fllapo AR EH @QBAEAY . FHREXHE
FLEMAEXRA. AN ERARBAE=ZFINFE. ¥
B E. TR EEOHEERRE MH. F—KREBR
HLOEAENEME, AARE XRBRANEN. FET
B, ARG —, AU SO P 2 AR B A S
EXABREMTHE, BEEHERNIST.

1 BEARBEIMEIPHOAFER, —REHP I
£F3 %ﬂ?&ﬁ,ﬂfﬁﬁiﬁbiﬁgzﬁnﬁﬁlﬁﬁ‘ﬂﬁﬁe‘
MER.SOESRF. FRES.BREHPNGHE
LR LR R 5.

2 XHE. WEMXBEDPHZEREABEHIX
HERNRE.

3 EXTHERFELBRSEXRREFHRE. E
XPREMATENZAARAE. OABARE XA .

4 B-RERASCHEERREGAREN  LAER
THHEARE: PO RE). mREEFZEERD
RE B #% (very low density lipoprotein cholesterol,
VLDLC).&h Bk 85 ¥ 5F {k (atherosclerosis,As) %, 4 F

T HERE  ALERSI.

5 BEARBHIIIBEFE

5.1 AU LR RHRKBIARE BEH

—HRLEEFE, 2 K5 .5 B E B (total choles-

terol, TC).

5.2 METAMMEARNLALARBHEEN, R

RETAMWBEZEARTAEFR, —BRWEME

FTAMNEFH. 2XE. MEZFH LR E (nore-

pinephrine, NE),

5.3 HAEEMAMERAAARE HEALZRAEF

FHEEHNREFREMA 1~2 M FH, EFFRE.A

/INE B kK ¥ Bk (atherosclerosis. As),{EAH R,

MW 5 % 4b, fm 5h Bk 88 1k (arteriosclerosis, AS). H

M = B4 (triglyceride, TG).H 4 i 41 & (interleukin,

L)%,

5.4 HAEHEMRMBZAARR HEAFEFHH. KR

ERE s 1 XENEE,

5.5 AXRABPXBEARBHIIINEE  EFXHME

TARAEY.

5.6 WEFHZEAAEFH:ERARXREFHFE TE

HFEESFHZAMEFFAEFS WMIL-1,

6 BE.ITFRIFmE, BARBHIXEELELT.
MEME, B 19451051 AREHKER

XHFHEAFEHEE FTHEREZEEE EAF

gEMEHNL.
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