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Latamoxef, aztreonam, C-reactive protein Mt b 3%

MEN MR X IZTER

B H ® L
BAFHER RIK 28—k

(PRRA4FE1A 16 HRT - PR4E6 A 15 HRA)

HEMRTH 2 latamoxef (LMOX), aztreonam (AZT) (¥ 500, 1,000, 3,000 ug/
ml) & RRRYE S RER NN 3 AMIEERE O—MBTH 2 C-reactive protein (CRP) (Rl
EE0.5, 5.0mg/dl) Ot MMERKMKIC S LIZTERE, NEMIED prostacyclin (PGI,)
E4& R & Ucyclic AMP (cAMP) i, MIFapPyEme Ca*s M ([Ca]i) 2WET S L
X ORI LT, REMIIZE P EHEMIRE D 2RSSR L, confluent 2B L 7-b DRV
oo PGLES R IR LREH» S % 0K ENMEY D 6Keto- PGF,. & L T radioim-
munoassay (RIA) i THIEL, LMOX, AZT OfFZET Tl control L LKL THELE
{Eixiz o> 743, CRP5.0mg/dl OFEETTERICHML 2. cAMP B LIS EMBEE B
WTRIABETHIEL 7248, LMOX, AZT, CRPOWTHhLEEBEY*BIIZE& o7,
[Ca**]i RN MR Ic Ca BRMEHNEBR TH 5 fura 2/AM %A T histamine TH
MU THEAEL 72, LMOX, AZT OFET TIx[Ca®*]i i control L KL THEZE{IK
o teds, CRP5.0mg/dl OFfF#E T Tid histamine THIM ¥ 2pik t bAXE ML, #
WETRTO (Ca*)iZ b EMITHML 2. ¥ 7o, REMIEERK% Ca® free & LI-BAD
CRP5.0mg/dl #Z&E Tz & 3 [Ca**]i i3, histamine DF|#ATH & & control : Z X BH S
$°, histamine DfH v i CRP 5.0 mg/dl i & 2 EHEHRMM T3 Ca* FHEF T [Ca?]i 1248
L 738, Ca®* free solution DRMETIIMML 2 oze TDI &S CRP BSNEMFID
[Cax*]i M a € 3 3MBENCa* BLATHL LELXLONT, ULEDERD® S,
LMOX, AZT RMmEANKEMIED PGL, EEiC3EEE2BLI2& v, CRP i3 cAMP 8%
LIRS Miaso Ca* ORBANDOIA, 53wz hict> Milan Ca iy
BERGI D & 0 Ca*t DEMic & D WM D [Ca*]i #iNs ¥ T PGL, 04 E B+ 2 L ¥
Zohl,
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REVEOM/MEBEEC B8 L IZTHEBCMALTRSET
LB RESNTEBD, EEYY in vitro ICB W T lata-
moxef (LMOX), aztreonam (AZT) O Tif/Mg
ADP @Y HFTH I L2 FELDH TV B, ¥ - BRRAERF
T 2 AU ELO—MTH 2 C-reactive protein
(CRP) 2w T ¥, fM/hgd ADP B X Uf collagen ¥ £
PHT 2B TE), BRERCINEMBEL LD
12 CRP & M/MRISEE =M L CHHmEm 2 ER T2 2 &
BEZOHND,

—HM/MREHE ZIMEAKMIEL» S bEEE*R I TH
D, WHZM/MREEDMFIER MELREA 2R
prostacyclin (PGL,) »PNE#IF» &2 S h, Mm/MRE

EMHCKELBEELTWE™Y,

AMETRAEYE & CRP 0MER K 87 2 /MR~
OB MENKAROR L 5K T 3 -0, LMOX,
AZT, CRPOEETILBLW THREMBEBESE T 5 PGL
E, TOEERRAML TV 5 A KMBEIA cyclic AMP
(cAMP) #E 5 X A EMAEME Ca? BE ([Ca™]i)
2HEL 2,

I. $EELURE

1) MEANKMROERE

Jaffe 5"D HE I L T, £ P EEHKDL> S
0.25% trypsin (Gibco) ALEz X h Ml % 2l
L, 37°C, 5% CO, iZ T 25 cm?/tissue culture flask

* KERAFSF OiSCERT 1 &t
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(Corning) Lic#3 L ., 3MH I3, Medium 199
(M 199, Hazelton) iz, 15% fetal bovine serum
(FBS, Bocknek) &, endothelial cell growth sup-
plement (ECGS, Biomedical Product Division) 10
ug/ml, penicillin (Sigma) 25 U/ml, streptomycin
(Sigma) 25 ug/ml, amphotericin B (Flow Labora-
tories) 1 ug/ml, heparin (Nobo Industry A/S) %
mErebo®ERAL R,

[Ca?*]i BB R¥ I 1333 BAMS 5~7 H# D confluent
TR L - Mg %A, PGL, 4R cAMP WE DN
ERFIZ 1, confluent F AL L 7= MifE % 0.25%trypsin
WTH ML, 1% bovine serum albumin (BSA,
Sigma) #%#i0X 7z Buffer A (129 mM NaCl, 8.9 mM
NaHCO,, 0.8 mM KH,PO, 0.8 mM MgCl,, 5.6
mM Dextrose, 10 mM HEPES, 1.8 mM CaCl,, pH
7.4) CT2E & ¥ L 2%, 24 multiwell plate
(Becton Dickinson) 243 (500 pl/well) L, 36~
48 BERI % U confluent XL L 7-#8 (5.0%x10*
cells/well) %MWz,

HRaTEM 2, trypan blue 2B THRITL 2,

2) PGL E&BROHE

confluent X 5% L 7z 1 B (5.0 10* cells/well) %*
1%BSA #inZz 7> Buffer AT 2RIgEHRLI-DH £
@ buffer # & well iZ 43 ¥ L, control, LMOX
(Shionogi), AZT (Squibb), CRP (Sigma) #%3I%
Nz T 500 ul/well & L, 37°C, 5%CO, iZ T incu-
bate #FsH L 7z, 30 P EIEE LRI HL, BERR
I F Vi T % PG, OXERBEMTH 5 6 Keto
-PGF,. % [*H] 6 Keto-PGF,, assay system (Amer-
sham) % F\» T radioimmunoassay (RIA) #&iZ T
HEL 72,

3) cAMP #EDHIE

PGL, ZE& B D RIEH LR U & 5 iz 30 43 incubate
L 72 ® % 5%trichloroacetic acid (TCA) & T K&
2ik®, BEREL TRHBERMTEHEL /20D 5 rubber
spatula i THIAI ZRUBE L THIEL, A E Y VICHER
%1,700g C10AMROL LA DELEENFZADR
Eyvickh, Afaflc—7 Lo T 1,700g T
5AMELL, EWEEREE LT cAMP ['*I] assay
system (dual range) (Amersham) % A \> T RIA
B THIEL 72

4) [Ca*]i DHIE

confluent FZEX L 72408 (106 cells/well) %# 0.25%
trypsin i CHIEE L, 1%BSA %0z 7 Buffer A2 T
2[E#% LD b A MIfa ISR Ca?t R EK
BRTH 2 fura2/AM (KREESuM) 2HEMLT

37°CT 45 9M incubate L 7z, % D% E U[FE L buffer
TH®L Db BER (5.0X10* cells/cuvette)
control, LMOX, AZT, CRP 2#@|&zim2 T 37°CT
54> Ml incubate L, histamine (Sigma, # % &
1.3x107*M) THRIML D% 100 MO [Ca**]i %
B MBI EER F-2000 % V> T 2 BLREIEC T
HHERE L 7 (Bhikd # £ 12 340 nm 3 & UF 380 nm,
W F X 510 nm) &, % LMOX, AZT, CRP i
WIFNRLSEFEALCMETIIEREL L RE Lo
7o

% 7z, CRP 5.0 mg/dl & D> T ix P B MR 2 i 1
% CaCl, f&¥ino® Buffer A 12 1 mM ethyleneglycol-
tetraacetic acid (EGTA) %/h0& T Ca** freeic L7z
#4& &, histamine Db D iZ CRP5.0mg/dl i &
DEERIML B E LRI L

BEWTFhOEEICHE VT H control i i34 RIE
K%EHv,, LMOX, AZT i3##% 500, 1,000, 3,000
ug/ml, CRP 2 #E 0.5, 5.0mg/dl ic TR L
72

II. #& R

1) PGI, (6 Keto-PGF,,) EE4&®& (Fig.1)

LMOX, AZT O##E T Tid control L L& L TH
BErELRRs ko788, CRP5.0mg/dl DFF
ETTIX1.10+£0.35 5 2.61+0.53ng/ml~\ & FH
EEmu 7z,

2) cAMP #% (Fig. 2)

LMOX, AZT, CRPOWThOBEICBWITHE
Btk Ronidr o7,

3) HMRIPNEERE Ca®t BE

Table 1 iZ 1% histamine iZ & 2 REATEB L U EFD
WhoL7: [Ca?t]i # RLTw3, LMOX, AZT 0F&
ZETFTCidcontrol LB L THEBLAE(LBRSnkh
o 2 %3, CRP5.0mg/dl ®# % T T i3 histamine T
R 2% L b control LB L T [Ca?*]i BEE
ML TB Y, HEEiRTo [Ca>*]izbHERICH
fmL7: (Tablel, Fig. 3),

%7, NEMREZER% Ca** free L LIZBED
CRP5.0mg/dI FEHETIC & 3 [Ca**]i i3, Ca* &
ToiE &£ 2% D histamine O FI#H{H &  control
rERFEHS>NT, CRP5.0mg/dl i2 X % EEBHIE
Ti3 Ca** AT T [Ca?*]i 3L 743, Ca?*free
solution MIRIETIZWML 2> 7z (Fig. 4),

III. *# %*

MER KIS R TOME DN % —B I %%
L, EX15~50um, @ 10~15um DEH{EH % \»
BEARE LI —RRTMRT, ToEMENRYE
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! LMOX 3 AZT ) L CRP
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© Ot IHOX TMOXTHOT — = O et AT AET AT o O ool P GRP
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s P<0.01

CRP, C-reactive protein; LMOX, latamoxef;
6 Keto-PGF,,, 6 Keto-prostaglandin F,,; AZT, aztreonam.
Fig. 1. Effect of LMOX, AZT, and CRP on 6 Keto-PGF,. levels in
cultured human vascular endothelial cells (Mean+SD, n=10).

LMOX AZT CRP
2 500} ¥ 500} 2500
g 8 g
3 S -]
;400-{ { { { x4ooL{ I } { = 400 { { }
O' (-] (=]
€ 00l S 300 S 300
g g g
-9 - (9 -9
& 200 & 200 g 200
5 T s 3} ‘r
0 1 1 ol T N | ol—— 1
control LMOX LMOX LMOX control AZT AZT AZT control CRP CRP
500 1,000 3,000 500 1,000 3.000 0.5 5.0
(ug/ml) (ug/ml) (mg/dl)

LMOX, latamoxef; CRP, C-reactive protein;
AZT, aztreonam;cAMP, cyclic AMP.
Fig. 2. Effect of LMOX, AZT, and CRP on cAMP levels in

cultured human vascular endothelial cells (Mean+SD, n=

15).
LMOX AZT
% 500 % 500 _Ql.
2 % = ol
X LIx1-M x
S listami © =[x ® 7
ol \ ® § offem 83
® Y %
=0 = @ =
59 A 5
50 150 50 150 £
(sec) (sec) (sec)
@ control @ control @ control
® 500 ug/ml ® 500 pg/ml ® 0.5mg/dl
© 1,000 pg/ml © 1,000 pg/ml © 5.0 mg/dl
© 3,000 £g/ml © 3,000 xg/ml

LMOX, latamoxef; CRP, C-reactive protein; AZT, aztreonam;
[Ca?*]i, intracellular free Ca®* concentration.

Fig. 3. Effect of LMOX, AZT, and CRP on [Ca?*]i in cultured
human vascular endothelial cells.



VOL. 40 NO. 9

LMOX, AZT, CRP oppMifaic 8 & 123 KW

117

Table 1. Effect of LMOX, AZT and CRP on [Ca®]i in cultured human vascular endothelial cells
(nM/5.0X 10¢ cells, MeantSD, n=5)

® Stimulated condition

® Resting condition by 1.3X10~*M histamine ®-@
LMOX
control 157.3+17.4 311.2+32.9 154.0+25.9
500 xg/ml 152.0+31.4 339.2+90.8 187.3+77.2
1,000 xg/ml 156.11+36.6 352.31£99.1 196.2+78.6
3,000 xg/ml 158.4+37.9 328.3188.7 169.9£76.2
AZT
control 135.5+34.7 332.5£95.9 196.91+65.5
500 ug/ml 144.8+26.2 344.61£48.7 199.8+31.5
1,000 ug/ml 141.0%38.5 346.3+78.9 205.2+52.1
3,000 xg/ml 144.2+25.7 330.9+76.8 186.7+61.9
CRP
control 120.6%27.0 402.8+134.6 282.11146.2
0.5 mg/dl 121.5+29.3 423.71185.7 302.21+178.6
5.0 mg/dl 202.7+48.1°* 715.9+167.0°° 513.2+154.5°

LMOX, latamoxef; AZT, aztreonam; CRP, C-reactive protein; [Ca?*]i, intracellular free Ca** concentration.
* P<0.05, ** P<0.01

A B
1,000 ~ 1,000
3 £
-] =)
3 3
§ § 1.3X10'M
ImM
N o |BTA i CRP 5.0mg/di
s B e S
0 50 150
(sec)
(o} D
o o W
k] 3
3 3
2 3
w w 1mM
z W 2 |EcTA cRPs.omg/d
= I W— I E—
R 150 50 150
(A) (C) 1.8 mM CaCl, containing solution
(B) (D) Calcium-free solution
CRP, C-reactive protein;
EGTA, ethylene glycol tetraacetic acid,;
[Ca?**]i, intracellular free Ca** concentration.
Fig. 4. Effect of CRP on [Ca?*]i in cultured human

vascular endothelial cells.

LTitl) MmiERs ORIRGEZRE, 2) Hiliks IhsDERADS bR, mREERCOWT
UMK ER, 3) MEAAREOESE, 4) MEF B¥LEANTRAMRERRC CmMER ClRLsE
& 5 MEFN—XAOTFH L EBBHLNL TS, Chuk ) ICEEESRIENTWL S, BALHLOR
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WIS D ZOEBMEOMRT 2 25 L IMRIRE LI
HIMMERIC R 5, FLlMECBIL Tid, MR CHF
ETA~NTVHEBOT Vv F o EVIlE DRI
&3 borEryoREL?, FUMREECHE
ET3borEEY2) YOOy EYEDRBICE
3rorErYONELBEIUVEOMERICLE 0T
A YCOBEMSEENLMBEREE Va, la BFO
RER-2 L OTIREER, 77A /=7
7FR—F—DEE L LRBTCEERY, PGl E
E L A3HiM/MEER 2 ik D lfishTY
5,

PGI, 133617 %2 f/IMREEEMBIER & & b i ME
REALVELTBY, TOEERERYIY, T
¥=>, pburty, ADP, 1 % —uof %1, 2
ZENEEEN, ZhsDOYEIZNEMIEICERY
RRBEEHFE->-THEILDOEERL SN TR,
F iz, DIEOPREI X o TES N 5 RE CAHM O F 1N
REBOREC L > THLEESHMEINI L vbhTw
32,

S EBRBRIFERCRERBICH 2B/ RIBZL DT S
ANAT 4 T—F—PBEEEH, ThsyBFmbom
MR P IME N A b B8 L THmEOEREMEC
RERE U208 H 2, EE L in vitro KB
TRERICERE S h 32 EME S HRE T/ MRS
EENMFTHIEE2HREL T ELNEUMRE/O—&
TH2 CRPC b in vitro \& B\ TH/MREEBMEI/E
bbb, TORSINEVELDE N L 2RHEEL
720

ZD XS % CRP®LMOX, AZT ofi/MREANDE
Boy2ER e, mMENEHE ML TOMEN
ZIVIMR~DIER % PGL, DE4£ B % HEZE L L TR
Lz 23, LMOX & AZT 123,000 ug/ml & v»x >
BERAMICIRBONZWVWIEEFDOEBETY PGL E4& &
CEEZBXIZE R o258, CRPI25.0mg/dl &
WHBKMICBONSBETPGL, E4ER*HEEICH
a7,

PGL E4LD#F L L TREMICIE (Ca?*]i 38
THZEWRIDRAKRY - E2EMEL PGL BE
BEEENZDH, CAMP R ZASODOBFETE DM
AN Ca?* D #HET 2Lt b TBD, T
FDO—>2k L TcAMP BN EMIEA free Ca®** @
Ca®** RS~ DE D A A PHEA~D L A HL %
ELT [Ca**]i 2P &R B EEZ SN TV 5252,
Li:os> THEMBNO cCAMPBESELY T 2 &
[Ca?*]i pSfmL T PGL, B4 BE XN B Z ik
% »%, LMOX, AZT ™ K # i3 N cAMP # &,

[Ca*]it bickMERB L IZE > Vo CRPIZ
CAMPRECRZREBREBLIZEZD>7bDD
[Ca?]i %#M/0& 4, histamine ¥ #ic X 3 [Ca*)i
OMMb B L€, 20 [Ca*)i MMEAM X Ca*
free solution IZBWTIXHEL .z Z L 55 CRP #R
B (Ca*]i 2Mim& ¥ 512 i2MAEH Ca? 34
AThLLEIOND,

KN MR Ca?t fr IR L & D Ca** DHEMEH
1k L 7:#4, Ca ionophore A 23187 (A 23187) %T
HIMLTH PGL, EERIZENL, TOERELRS
THMHL 222 & & D Nl D PG, 4 i2ERA
Ca** R oMM ah 3 Ca* kK& {HHFT 2
LahTwa, #EEH Ca?t % free iZ L T A 23187
ZTHIML 7oA i PG, B4 ROMMIZ X
%l & h, PGL EE£THEERAOREC iZMIHA Ca*
BARARELEX LN TWH2, Ll A231870
BEIIMEEN Ca** £ free it LT O BEERNKMRD
[Ca**]i #ma ¥ 3 2 56, MEas o Ca* oM
AR ADOHA & i3 BF - Ca? B AL» 5 Ca**
PHERAELZIEFAH VAT AN TWw 5™, His
tamine LML TS TCOREPSEDKR
(Fig. 4 B) » 5 A 23187 L[RJC{ERMNE X 5h 35,
CRP i3 Fig. 4D R ¥ & 5 < Mfas Ca** sz 3
niZ [Ca>*]i RBEAYERE T, D& 5 AR
RonizwtBbhs,

UEDERB X UHERSEH» S, LMOX, AZT il
FEARMIED PGL, EE£ i 3B EB LIRS Z0H,
CRP X cAMPBE *¥ Y2 € 3 Z Lz {fRAD
Ca** OMIFIRADTA, H 5\ iz Z i fiam
Ca** [FRE i 5 D Ca** OER W L h NEHKRO
[Ca*]i #M& ¥ TPGL, DEL ¥ RiEET 5 LEX
bh3, TORMIED Ca?* ¥ v > 2 V% CRP ¢
FMT 2L LIMERENELSNIBREDL
CHHMLBFERTHETH S, AEMEDCa*t Fr
YANVCEL TR4EEMMEN LM BT 28R
DF ¥ VAVBELET L LOBREP, /739F=V
FIBUC & 2REP24RE XN TV 558, NEMEROH
faE % M3 5 Ca** OFAB L UHHOBEICBLT
RESBROFMRFTBLEBELEBbN S,

—%, CRPHE##HE T2 81} % histamine F|#ic £ 3
(Ca** )i EMEMF & L T3, # KK his
tamine receptor?A® CRP Dz A &6 DEBLEL
SN 3 MFHMIZTEHTH 2, 2% histamine D EHFEH
KRBFEAERSNT, SEIOERIC ZHEL TP
eBbhs,

ZOffcAMP 2 & ZWwHRELTA vy —ul ¥
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v1%H [Cat]i #Fbs¥ 2 L { PGl B& %
BRIEL®EIBHELND, £, BETIIAKM
BADGMP b PGL, & 2 ME T2 L 2RL,
Ca #£5i%¥ o diltiazem (DTZ) »3 phosphodiesterase
D% % T H 2 1- methyl -3- isobutylxanthine
MIX) & 2RO cCAMP ¥R IC ZEE
¥FGMPOHBREMHEIL 2 &5, DTZD
PGI, B4 FUH#ERW cGMP 35 L T\> 3 ilhEM: %
TEL . &5 cGMP OME IR EMITC 8T
R[Ca*]li kEME b5 & F, DTZ iz [Ca**]i &
BHEHDbOTCPCLEL R THETILOHREN D
329, LU cGMP icPIL TiRREZTRBELRLH L
SEZRA L 2h o e,

BRERREROERNTRELE SN CRP 3,
E&EO/MUCERT % & & b it AEMgy 5 D PGL,
EEERRET I IV MIMROBREEMFIT 24
Al LE2Z 5N 308, BRERICIZICRPOER
& &b /MR O IE M B TR 3 5 358 RKItw
HELGE %1272 L Tv 3 von willebrand BF & #§
s Ens5%EVLHD, M, HumetOms
ICCRP A L T aa[RE bV E L SN 3,

AN OETIIE 37T B AR FEREFESWAERX
MRS (19894), FIYEAXLEREEZSKRS
(1991 4F) wHBLTHEL I,

=

RERZDIEAS, FMRCELZHEBEBOEL
e E—NRIERE, TREZBRICERHOE .
T L b b RIERICEEHEY, MBS 2REE
L7-FisER e mamc B HltLBp L LT E 3,
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Effect of latamoxef, aztreonam and C-reactive protein on
cultured human vascular endothelial cells

Takahiro Asada
First Department of Internal Medicine, Kansai Medical University,
1 Fumizonocho, Moriguchi 570, Japan

The effect of the antibiotics latamoxef (LMOX) and aztreonam (AZT) (final concentrations:
500, 1,000 and 3,000 ug/ml) and C-reactive protein (CRP), one of the acute proteins in infection
and inflammation (final concentrations: 0.5 and 5.0 mg/dl) on cultured human vascular endothelial
cells was investigated measuring the production of prostacyclin (PGI;) and concentration of cyclic
AMP (cAMP) in endothelial cells, and the concentration of intracellular free Ca?* ([Ca?*]i).
Endothelial cells were isolated from the human umbilical vein and cultured to obtain confluent cells.
Production of PGI, was assessed by measuring its stable metabolite 6-keto-PGF,, in the culture
supernatant by a radioimmunoassay (RIA) techniqus. Although there was no significant difference
in this parameter in the presence of LMOX or AZT compared with the control, production
significantly increased in the presence of CRP (5.0 mg/dl). cAMP concentration in the culture
supernatant was measured by an RIA technique; LMOX, AZT and CRP had no affect on cAMP
concentration. [Ca?*]i was measured fluorometrically by adding the Ca?*-sensitive fluorescein fura
2/AM to a suspension of endothelial cells and stimulating them with histamine. When compared with
the control, there was no significant difference in [Ca?*]i in the presence of either LMOX or AZT.
On the other hand, there was a significant increase in [Ca?*]i in the presence of CRP (5.0 mg/dl),
both before and after histamine stimulation. When Ca?* was eliminated from the suspension of
endothelial cells, there was no significant difference in [Ca®*]i in the presence of CRP (5.0 mg/dl)
before or after histamine stimulation, when compared with the control. [Ca?*]i increased in the
presence of extracellular Ca?* in response to direct stimulation with CRP (5.0 mg/dl) instead of
histamine. However, it did not increase in a Ca**-free solution. This suggested that extracellular
Ca?* is essential for CRP to increase [Ca?*]i in endothelial cells. Based on these results, in appears
that LMOX or AZT have no effect on the production of PGI, in vascular endothelial cells, but that
CRP enhanced PGI, production through the increase in an influx of Ca?* into endothelial cells without
reducing the concentration of cAMP, liberating Ca?* from its intracellular storage site, thereby
increasing [Ca?*]i.



