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ABSTRACT

by the media, as the source of chemotactic factor,

The monocyte migration induced

conditioned by cultured rabbit aortic smooth muscle
cells, was assayed by micropore filter method using
modified Boyden chamber; the effects of extracellu-
lar Ca’* at different concentrations and verapamil
on the monocyte migration were observed as
well. Furthermore, the influences of above-men-
tioned conditioned media and verapamil on monocyte
cytosolic free Ca®" concentration, [Ca®**];, which
was determined by using Fura-2 measurement, were
observed. The results showed that the conditioned
media were significantly chemotactic for monocytes
and its chemotactic activity was inhibited by vera-
pamil ; the media also significantly increased [Ca**];
inhibited by

well. Extracellular Ca** had also some influences on

that were verapamil as
monocyte migration. The results suggest that mono-
cyte migration are dependent on both cytosolic free
Ca** and extracellular Ca**.

KEY WORDS

Chemotactic factor,smooth muscle cell ; Atheroscle-

Migration; Monocyte; Calcium;

rosis
mE AXvOEAW & 2R kE AL S
A A ANCE F 99 & B A&k R 8 Boyden 1 E

s ERARBHRTE

B RS E 0 A7 E A5t g 80 iE AP R EE . A LR AR
B Aot o oh Ca?t 24 £ ¥oiy, Al Fura-2 4 R £ 45w e
REHEBRE, HUR RS GER R AR
HRYh ERAY, HAEA LT LR mEH T
B A MR AR, CELRMRRAS
P e B R A R AR A 4 L s
I Catt e Hoh R mp i 4, U LA RR T,
$HmptHmE A, S CaY I ARAMN,
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HaT S 24A, Sk Bk (atheroscle-
rosis, As) Btk &H E M4 MIE A FiF
IR R e R 7 e 0 O 1 SR
(monocyte, MC) Z 3 Lf#{LE FAIER
AR T A BT EHHLE AR T,/
TR BFAEA. F Ca®t ARt MR
WXEME. EEUEFNRENKTEEIN
M Al (smooth muscle cell, SMC) Y% {F%
FEENBULEFORE, EERTEEH
REBTHARA. JhCa* AR EHE.

1 HMH5HE
1.1 EF&RTzhHk SMC HIZFREH. 3F
FHEFENGE

Re~6 ABRE KRBT R T RBFENLTH
f.ERBAXRAEREY, AEE<FERE, AR
T a®mEDTA A K. EHBERES 1048 F
ok B9 M199 354 & (Nissui 24 5]). % # 4 & SMC
ERLEAM, BEFEHEAE . PBSHERLZES K,
N K I 3 sk & (DME/F-12 8 &4 5 %, Sigma
A, #EER AR DA, WEEFE, B0, LF
B A SMC £ 3EAE . A MHEFENHELR
Bl b, RESFIME AN SMC, SMC HER .
THEEHMET, SMC 224 “GER” &4, &
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AN FERAREEMHBRA.
1.2 RnSEARNSBEEE
ARELERSEAR (XM Z/) 100ml fo
ONEERE (LABEF ) Asm AL ER
mE AN, Giemsa fu EH R BB (NSE) %
£ MCHEATEO%, SHEERKL., FEEA
F 90%.
1.3 EBiRR
1.31 MCEBRE A& M ¥ Boyden b ¥l
ALTENREREBRRERFSRECHE), L
EMAMCER, LTEMMUMARFAIMALRA
M (M @ Schleicher & Schueli 2 6), #4+ER T
37C S%CO, XA T EW 9024, BEME, X
ARERA D, Harris FRKXRE.
1.3.2 MCBZIERMEN £EH8 W@X
40, BEEX10) F. MMAREER AR BUET
(TRMARFAEMC) HRE. ATHF%A
BE, TRAERBEENRS, EXRN 2~3MNEM
Ak, BWHAMCBHHEE (Fig1l~3), AMEF
ROMXLREREAHA KUK K, FHMCH
GHER. EEMUKS MY, SHEKMEHE 10
AUF, ERAERTIK, BE0 MHE. AETF
HEFBAR (257).
1.33 FTEREECa? REEVRH £ EH
BREF WAL RE Ca’ K K% 67 EGTA
1.051mmol * L™', IR ER P H Ca®*, BREX %
HRE, WATEHEH CaCl,, EH LT R Ca®* ik
K AHRERE,
1.3.4 SMC REHEREI MC B EB R KKK
HRE® sS54. (U HASFATRRAE
B LTERLFEAHERE, UK MC HH ALY
(D) ¥R E, ETENAEHERE. UR
FELTEABABDFHARBEMN MC 5,
(3) BiLiEHE, TEMASMC £ & RE, YA
ERAMCRFHSAFES: (D EBRMEL. TX
ALK, FERR D ABHERRYHMET
g1, K2 Csa ¥ MC HREBBULENR: (5)
AEEL, LEMCERPRNKLKE L SX107°
mol * L7'# X % ¥ (ME Knoll 2 5) (Tab 1),
1.3.5 @M Ca* REMMC EBHER 5
T8 4B TERMASMC £4EAE; L EHMC
UM mAL EAGHEREN. KoL E
FRUCTREXWEEHERE, RARKHS

k- {l.:o
’& " 1',
. !1‘.5'1*

Fig 1.
filter.
Harris' hematorylin, X500.

Monocytes on surface of the micropore

Fig 2. Monocytes at the midpoint of the whole
migration distance, and cell number decreased

significantly. Harris hematorylin. X 500.

Fig 3 2 ~ 3 monocytes at the endpoint of

migration. Harrix™ hematoryline X 500
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Tab 1.
Boyden chamber.

Grouping in migration assay using modified

liquids of MC suspen- experimental liquids

groups .
in lower chamber

sion in upper chamber

random migration unconditioned media unconditioned media

chemokinesis conditioned media conditioned media

chemotaxis unconditioned media conditioned media

positive control  unconditioned media activated serum

verapamil unconditioned media conditioned media
containing verapamil

%: 0, 0.05, 0.125, 1.25, 2.5f1 5.0 mol » L™,
1.4 MCRHREBEHBRE ( [Ca™]) #HE
i[d]

# 4 & # MC I RPMI1640 5% & (Gibco 4
A)MEMCER. REMANEEE X S pumol + L!
% Fura2/AM (P EE$H ¥R EHA KA,
pH 7.2, A% X 1X10° N/ml, # 37C Ti&# 30
min, ¥ A B RE. B0, & LFAK, AAgERS
A AR2A. RERBEELYGTEATALHLHN
BAEAHEMC B, pH7.4, EEE X 1X10°
MNml, ERAFRBLAKF 90N, KEXEE F—
3000 B K KK A B ITHATRARE Ak 340E5
nm, Ao 500+5 nm. £ HIRE &M &4 T 65 MC
BB RAEF . Fou . Fuu BB E LK RE, — &
ERETFAEKN Fura-2 RAEHIK. HEAR KL

Fuoc=Fua+ (Faux—Fa) /6
F—F.,

[ca=+]i=xdil—_;l; (nmol + L")

HP,Kd A Fura—25Ca* SE R EFK,
H{E# 224 nmol = L 7!,
1.5 SMC E£#HEFE. KhkEX MC B
[Ca?* ] ¢z

%%a 54, (1) AtREHRBREHE MC &K
(D A ANEHEHEMC &25; (D A &6ER
EHEMCER: ) ALHEAENLEMC £,
HmNLREA 5<10°mol « L7185 & 55 (5) A
EEABEREHNEMCER, FRNEKEA SX
10 mol - L'y X B M, LRERBRFEEITC,
45 min FHT[Ca™ ] ME. £/ 4K, LHFEAK
¥ % 16,
2 %R

SMC % (45 32 3 % MC fy5F 8 S ik

B EEMAER, MCHTHBIES (=
57, pm) 514 VI EIA 43.0 £ 1. 3,
b2 {E3ha 44-8 + 1.8, #iLiEshd 67. 4
+ 2.1, PHYERTER4 93.9 + 1.6, R4
46.8 + 2.6, FRERH, BiLEIAMMAE
AN MC BHIBEEHE K FHILE 3
AR REDA. HEREFITFLHER
BEHE Y (P<0.01); HHLBA S
REAML, EMCEBHEZENERTREE
HE X (P>0.05); IRIKRRHAN MC 3B
BHEMTFRAEHE, ERAREERE
X (p<o.0D),

ARSI Ca i E TRy fatkifRe,
MC ¥ 3% ZhBE# W, Tab 2,

Tab 2. Monocyte migration distance in liquids at

various extracellular Ca®* concentration.

extracellular Ca?+ migration
groups  concentration distance
(mmol + L™1) (um)
control 1. 0351 55.4+2.6%
I 0. 000 22.0+1.4A
1 0. 050 26.3%+1.3
| | 0.125 42.1%1.7
N 1. 250 52.4+1.2% »
\ 2. 500 43.3+1.6
11 5. 000 23.6+1. 0AA

* % compared with * , ’>0.05
A and AN, P<0.01.

* * compared with

ZREW, HEAKI Ca IRERH T
=, MC BafIiEEZ K, K5 Ca’tik
B —ERER (EEEKET,. 1.25 mmol -
L) KB OB S, B KHist
Ca’ ik, THEEBHR /D (Fig 1,

MC 3 [Ca** ] ME R BN, BRE
Fe HH| & MC B, H[Ca®](276.1 £ 5.2
nmol + LY BB & TIERMFEFREHEN
MC &i#if9 [Ca®*] (118.2 + 3.2 nmol -
L™, ZRERBEHREX (P>0.0D; A
FERSFERERSH MC BRBESARELR
%Ay MC BiiAy [Ca® ] (108.5 £ 4.5
nmol « .7") #8tL. ZREBEEE X (P>
0.05); F&FE7:5EH & MC B [F At f
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Fig 4. Effect of extracellular Ca?* concentration

on monocyte migration.
The migration distance was maximal at physiological con-
centration of 1. 25 mmol * 1.7, Ca?* and decreased gradu-

ally with increase or decrease in extracellular Ca?* levels.

BT kR, H [Ca*t] (124.8 + 3.2 nmol
L) HBERFRBILKEL, ZRERE
EHE YL (P<0.01); T AR
#MCEBW, HRTIKERE, & [C*]
(110.2 + 2.9 nmol « L™Y) 5 3k/# F bk
B, ZR TR EEE X (P>0.05) (Tab
3),

Tab 3.

of monocytes in various conditions

Cytosolic free Ca?* concentration

various MC [Ca?* ]
Groups suspension (nmol - L.~V

[ standard saline 108.5+4.5

I unconditioned media  118.243.2A

| conditioned media 276.1%5. 2440

N conditioned media 124.8£3. 2%
containing verapamil

\i unconditioned media  110.2+2.9

containing verapamil

AN compared with A, P<{0.0l.
with %, P<0.0l.

3 it

HAf KEMMRLY. MC ZEIZHE
EHEFAERMMLERENTE. TR As K
FERPEN—. B, Fit MCEBA
Pl M FHR As IR E KRERAEER
AR .

FEREREY, &iLiEsidMCH

AA  compared

HEHABXTRENBHA, mbFERHA
MMCENERSHNBENIANERLE
EVE N, Ht, SMC &35 SN
MC B2 —FEdER, mMIELERME
.

PEIEE, Mm% SMC, hykr 4, -#k
B4 R A9 T B 48 0 B3 % Ca®t F SR LA
B . Marks' )38 , PR MRS TR
TARAHEC I HEEETNT . RI1H Fu-
ra-2 KM E [Ca® ], ZHREH, FEMCE
B SMC %4 EHERRBEHART MC
[Ca®* ], FBURMKE T inE . EHIcHER, MC
MEBLTE [(Ca* ) MF A, B MCH
FBE—FHRERA Car KBt T 2.

s Ca** £ MC EBHRERME
F? 2308 B 77, SMC Bk B F e
MC £ 9 B #h 2 Ak ke i d . HXd4mig
ShCa®* K EME (Fig 40, ZEEHEKET, H
BB R R K. @St Ca®t ik B Kt
AN, #REH B HITH MC EB. ERIMAE
BEMHT, ERZSHKS Ca’rat, MCA
BRMAHS . AYEEE, ARENARNK
H7F Ca*r M 5 CaH IR EVERYIE BN A
BERER, MCEBMMARA. 7 Ca™
.
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