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Fig.2 Analysis of platelet aggregation
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Table 1 Effects of antibiotics on human-platelet aggregation (in iro) %)

ADP (15min.) ADP (60min) Collagen (15min.) Collagen (60min.)
8:M 24M 84M M | dug/ml | Lug/ml | dug/ml | Lug/ml

Control 66.7£13.3 | 34.8% 7.9 | 34.2 4.9 | 30.0£12.3 | 81.6% 4.9 | 75.6+11.5 | 75.5% 7.3 | 71.3211.8
LMOX 200 | 64.417.6 | 31.8£10.6 | 37.6% 6.0 | 25.0412.8 | 80.4% 6.4 | 73.0414.1 | 73.6£13.7 | 7174 8.6
Control 80.716.8 | 16,5+ 9.6 | 44.4% 6.0 | 3.0+ 6.7
LMOX 400 | 74.3+10.9 | 14.5% 9.2 | 44.7% 7.2 | 28.3+ 3.8
Control 83.7414.7 | 17.3£10.1 | 43.3% 6.1 | 34.3% 6.0
LMOX 800 | 67.7: 5.7 | 14.7411.0 | 39.9% 6.0 | 30.7% 8.1
Control 73.3% 9.3 | 24.9% 6.9 | 36.6% 8.3 | 25.4 5.9 | 75.3£11.9 | 76.0% 5.5 | 81.3% 9.0 | 538476
LMOX 1,000 | 50.0+14.5 | 20.1 4.87] 20.0% 7.6"| 22.1% 9.1 | 77.0£10.8 | 75.6+ 9.6 | 76.8217.3 | 232294
Control 67.6£10.2 | 28.0£10.8 | 30.0% 7.6 | 25.6% 8.9 | 81.3% 6.3 | 7.7 8.7 | 79.3% 3.2 | 76.3 9.0
TOB 50 72.8£13.4 | 29.0£11.8 | 30.3 8.5 | 29.0+10.8 | 84.7% 5.7 | 77.3£10.0 | 82.0% 3.2 | 7.3+ 7.5
Control 57.3%11.9 | 31.7% 6.7 | 34.8% 4.7 | 19.8% 6.4 | 72.7£13.8 | 67.3£12.7 | 70.3+13.4
IMOX 0 | 573+ 8.7 | 2074 8.5 | 315 6.2 | 2.0 6.6 | 73.7414.0 | 65.3£13.6 | 70.3£12.9
Control 80.0+ 8.2 | 33.8213.8 | 35.8% 7.6 | 23.0+ 5.4 | 82.0% 4.5 | 85.0+ 8.8 | 8.5+11L.1 | 76.7% 4.7
LMOX 1000 | 70.7.420.0 | 24.8+12.5"] 26.0% 5.5 14.8+ 2.3 | 8.0 3.6 | 82.8410.5 | 815+ 5.9 | 6474 75

Data represent mean+SD, n=10
* 0.01<P=0.05, ** P<0.01

BE I EERYK 20 4 kIR LAMEES, LMOX
12 50~1, 000 ug/ml, TOB i% 5~50 pg/ml I275 X 5 Ic
B Lico % LT 37°C 15433 5\~ 60 4> incubate L
Db, MUMREEREE R RIE LT, JEiz HEMATRA-
CER 1 (Z¥S4 444 =v X% %M\ BORN 0F
BV THE Lo ADP |3 Sigma #8%, collagen i3
Holm #M#f\ 7z, ADP B2 8, 4, 2, 14M, col-

lagen W2 8, 4, 2, 1pg/ml O% 4 METH IV 5
M OBABEMK (maximal aggregation : MA) ¥ XU
KfES (maximal slope : MS) MM L1z (Fig.2)o
2) fUMREERENE
PRP % 1% EDTA »&U4BAHKI T2 @RS
L, St MRR IR Lico #HBFRATALN OMIRES
ABENEHERMER LA T, 1RACSE 5CE
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Fig.3 Effects of on human-platel (in vitro)
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NCTC 10490 %L 7z band culture bioassay'® i T
ELico MR 18 % 5cc DEBRBKITTHERL
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Fig.4 Effects of antibiotics on humen-platelet E.P. M. (in vitro)
(15min) (60min.)
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‘Table 2 Effects of antibiotics on human-platelet
EPM. (in vitro)

(—u/sec/V/cm)

15min. 60min.
Control 0.7973£0.017 | 0.7984:£0.046
IMOX 200 | 0.8125£0.011 | 0.8140£0.029
Cantrol 0.8003£0.005 | 0.7915+0.008
LMOX 1,000 | 0.8081+0.016 | 0.7900:£0.027
Control 0.9350£0.003 | 0.955%0.079
TOB 50 0.9438£0.091 | 0.955+0.072
Control 0.8300£0.060 | 0.8633:0.057
Pr]gg);,m 0.8465+0.067 0.8583+0.053
Control 0.904£0.061 0.909+0.052
LR 00| 0.9163:£0.094 | 0.9085£0.078

Data represent mean+SD, n=100
25 platelets/person X4 persons

[ contral
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E.P.M. it WILCOXON DAL, fiik t RELA
Wito
I & =

A. in vitro DR

1) dMEREAE

HEHHOME T2, ADP JRKICH LT LMOX it
200~800 pg/ml TR LR, 1,000 pg/ml 12T
12U TIMHLR LI (Table 1, Fig.3), TOB i3 50
#g/ml T ADP, collagen ¥k & & iM% B x>
oo HiEHRD BRI TIX ADP BsEIK 5 L T LMOX
(200 pg/ml) +TOB(50 pg/ml) CixMpi7x<, LMOX
(1,000 ug/ml) + TOB (50 ug/ml) T 8 & 77 L 1o
ADP B KV BH4EWRD incubation FH~DK
WA B L, incubation 15 4 CHJMM L h —%EE
TLHECIHAED bhiz, 60 40 incubation T
KRB L ERD Hhichs - fobl, IRERIBROMBIN
BHBhic, collagen ¥ Tix, LMOX, TOB DMH,
BHHDOVTRIEDWT HT<TORE CHASSBED SR
TeMr o e, Table 1, Fig.3 iixfRFERYRMEELR L
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Table 3 Effects of antibiotics on human-platelet adhesion 1o the
subendathelium by Bauswawrnek's method (in wifra)

i

Naked Contact  Adhesion  Thrombus
Naked (%) Contact (%) Adhesion (%} | Thrombus { %)

Sl %1432 44518 615445 8.142.0
{n=10)
L(':/‘K__)?)l'm 26.414.7 T.1%24 59.53:4.3 7.112.8
‘((:‘i:, 24.9:5.7 5.6+2.9 62.7:8.3 6.812.0
LMOX 1.000

TOB 50 276:1.8 6.5t3.4 61.0t4.7 5.1£0.9
n=3)

Data represent mean + 1)
Fig§ Effects of antibiotics on human-platelet adhesion to the subendothelium by
BAUMGARTNER’s method (in vitro)
C: Contrl L ¢ LMOX 1.000ug/ml
TOB 50sg/mt  L+T : LMOX(1,000m:m) ) + TOB(S0ug ml}

(the bars in each figure indicate 54m )
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Table 4 Effects of antibiotics on platelet aggregation in rabbits (in vivo)

ADP Calagen
10/ml Sug/ml

e e T MS | hume | MA. | MS | lagtime
Control ) _
oy |t e | s0asies | w2e1es | darimo | 687191 | 266128 @I | 632105 | 5122153 1602486
L‘:"gf OV apwe 35 | w2t 20| 85 48| 534156 | 75,02 58 [ 802 9.9 | .02 90| 67.0¢ 4.1 | 502180 | 10202255
TIPC 40 . .
| ot s o | meriag | 35157 | 005 72| 5482145 | 8100103 | 6552 58 | 4655 52 [ 1380284
MOX 400 o o . - .
']":)1:" w70 wes o8| 22s 88| 1102 607 3t112 | 5074135 | g.0:25 | 82116 | 5212 | n29x500
Tiicw‘)m 3%6t124°) 070028 | 870107 114t 0.0 66.2¢ 9.1 | 4900135 | 9120777 | 604123 [ 29.9215.0 | 164277 7

Data represent mean +SD

LMOX 40 : LMOX 40mg/kg/day, ivx7 days, LMOX 400 : LMOX 400 mu/kg/day. iv -7 days
TIPC 40 TIPC 40mg/kg/day. iv>7 days, TIPC 400 : TIPC 400 mg/kge/day, iv 7 days

" 0.01<Ps0.05, ** Ps0.01

Fig.6 Effects of antibiotics on platelet aggregation in rabbits (in vivo)
LAMON 40 LMON domg ke day. i 2 7 days
LMON 100 LNON 4o kg day. n# 7 days
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TIPC H00TIPC S Kye dany - wy -
X000 0
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2 A OBRE T L ERBEOMB 2R L. 2, Fig.4), TOB (2 50 pg/ml ORET 15 4. 60 4D
2) MR FT incubation HUh{ E.P.M. Icl®% 5% Kb
LMOX 1 200~800 pg/ml OMEETIE 15 4, 60 4 oo
@ incubation DV FhTh E.P. M. icl@x i ren 3) MM
- tept, 1,000 pg/ml Tix 15 4, 60 4> incubation BAUMGARTNER i & % 7+ ¥ ABpARMAICHT 5

Eb A B E.P. M. #HA X1 (P<0.05) (Table /MRS BE OB T2, LMOX 1,000 seg/ml, TOB 50
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pglml DEREROMETIREELRD bhioh ok, 7
LMOX (1,000 ug/ml) +TOB (50 ug/ml) ® t# B TIx %
“Adhesion” (ESBFI/ME) iz, “Throm-
bus” (MBFHR) kb h L AMLLEOX Thole T

EME5-5 iz ADP JR5K, collagen WX & b I
BB » 72, 400 mg/kg/day 7 B IS TI2LMOX
, TIPC #.v'h b ADP ROV HOMEICH
SHRIIMAED Hhic (P<O0.05), collagen #isk

(Table 8, Fig.5)o Gt maximal aggregation IZIZEMEAE®D BhTeh o

B. in vivo ORR S

%%, maximal slope TR TS LMD Hhico

LMOX % 3\ i% TIPC % 40 mg/kg/day ¥ f=ik 400 Table 4, Fig. 6 imi2REAY WM RIR L1cAS, fhoWMBE

mg/kg/day ¥ 1 H 1B 7 AMES L 7o 40mg/kg/day T

& RO RAER Lico
LMOX 400 mg/kg/day 7 AME 4 B¢, TIPC # 5

Fig.7 Effects of antibiotics on platelet E.P. M. 400mg/kg/day 7 AMBEMERERT EP. M. oF

in rabbits (in vivo) RIcHAEBD I (P<O0.05) (Fig.7)o
O Conroi 020 MR 5 AT E = 7 4R L, #1c LMOX 400
LMOX : =0.861£0.059 N
(400ma/ke/day, v 7 days) mg/kg/day HERICI% 1,257 £527 ug/ml & MR L
25 platelets/rabbit 7= (Table 5),
)} X S rabbits m. % =

(PS0.05)

D
£

MCCLURE OBFSELAK, HAEHRIC X 5/ MIBRELRE
MBI, in vitro, in vivo THEL WEShTL

3~1),1817)
o

B RBRTIZRIC 750~1, 000 mg/kg/24 hr > CBPC

010 BBk TIPC %5 LcL=5 ADP BATHREL

(afeec/Vfem) MELES, colagen WAILHEDCABLIED Y LB

D Contot: ~0.8920.055 2R TV BY, ¥z BANG 593 normal volunteer ic.

TIRC 0872051 LMOX 12g/day %7 BMM5 L=k =5, 3HALD

(400mg/k/day, v 7 days) ADP B OME¥BdaIE 3 H A @R XL E
(reo® WELTL B,

»
»

h.p =

2 1.0 [£3

1983 4 NEU® (XA HRIC X 5 MM OSIMx
BEDAR~ =¥ Y v & LMOX KH&FINSLE &
BUILI, G LT v s BE ] D
AHRmMEORICHES LTRRELIHT 50T
frds Lt -7 2 & AR O IUMRREIE DS

(~afsec/V/em) RHBET B &, in vitro9, in vivo D, LFHICKL

‘Table 5 Plasma concentration of antibiotics in rabbits

(ug/ml)

Smin. 15min. 30min. 60min. 180 min.
LMOX 40 1845 142.5 % 3.5
(n=2)
TIEC 40 162.0 6.0 3 3
(n=2)
1.(1\:2)5()400 1,2574527 | 7624299 | 660+207 | 533£322 | 1.4820.46
1}‘:5;100 780+221 | 604+163 | 496228 | 296+89.4

LMOX 40 : LMOX 40mg/kg/day, ivX7 days
LMOX 400 : LMOX 400mg/kg/day, ivX7days
TIPC 40 IPC  40mg/kg/day, ivX7days
TIPC 400 :TIPC 400mg/kg/day, ivX7days
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Fig.8 Diagram of ADP-induced platelet
aggregation

Platelet

(Ando, ref. 18)
GPII : glycoproteinII, GPIIL : glycoproteinTI
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BohTuie

ABFE T2 in vitro 135\ Tk LMOX i3 1,000 pg/
ml OWEE TR U T ADP BMA MBI L, Hric—KMk
KON B DA, collagen FRDIHIXE
Bbhighote REIC LMOX #7:iz TIPC % 40
mgfkg/day % %\~i% 400 mg/kg/day 7 HMMHES Lick
o5, 40mglkg/day BB TIRBMEEIC IS B
Hhigh oo REL ADP O—RIER Lo il At
400 mg/kg/day 5B TiX ADP WD MixED,
collagen JE4 Ti% maximal aggregation X b @HKICE
DEfLpEbE D maximal slope THH EIED I,
fe3s 400 mg/kg/day ZEM~=>) v E LT iR KAR
DERTH 50

APROBRELED, BEL TOREALXAHLTH
%5k, in vivo TL invitro X D {ERE TR LI
THEnD, HEHRED S DT RBEHI B
HELAHT 5O TRRHEVIBRLS B

ADP iz X 5 /MRS Fig. 8 D X 5i1c#2 bhT
WBW, MAMTREEERER S > Tk H IV ICRRE
LA-Tuwa, BEYL, EP.M. oOffké ADP o
— KRBT 52t ADP OKEES® collagen 3
ML B Lo EREL TV 30 AFRTH
ADP W40 %2 Bd Hhie in vitro To LMOX
1,000 pug/ml D, in vivo T 400 mglkg/day 7 B
Mo#scehth E.P.M. OfAREADbhi,

aminoglycoside (MHRIREE OV vIRH L KA LA
HRD Y v IREOBROBEL RS T LS HELDH B
7e®. MNROBANOHEEE 2 T TOB £ Th
BB Lot 50 pg/ml OREE T LR WE BB Ieh

3%

in vitro DRRT WI-fibrinogen %M\ +T, CBPC A
MR L fibrinogen DRA LI HE LrBETH
TLBW, ¥ fei/MEOMD Y IRRICIRAT S 6-(p-
toluidino)-2-naphthalene-sulfonic acid %M\ T, p-2
7 2 AFIBMEOMD ) v IR MBS 5 L LR
ShTVBY, Chbd BEinbb -2 75 LFizl
’ LT THL%Lbh

7o

BUMREREORE L I KES 50, EROMNE
Fius7c BAUMGARTNER #:nil b EHICE MER L &
H T\ B, BAUMGARTNER ¥\ T LMOX 1,000
g/ml, TOB 50pg/ml D% h % 1> MH1Ti% “Adhesion”
(K5 RM/MED), “Thrombus™ (MEBR) ik bk
Wk I fe oz, LMOX (1,000 sg/ml) +TOB (50
pg/ml) OB Thic “Thrombus” (MEHR) »
MM S h iz, CAZENAVEY & in vitro TH/MISELH
3+ 5 HMETY, Penicillin G i23 5 —# v $#ITiz
BB Uit o e LB LTV 5o

MMEOMEERIZRED > 7 ArBICE 5 L %2 bh
Tuw 39, m/MEIC Neuraminidase %fEA S, ¥7
AGEBRELTL 75 — 7 R B Lo ok
LHEES S VU, BEFEEROMRERCRPEL
W EEXHBR TS,

AP TiL in vitro 1234 Tik LMOX 2 collagen
BN Sh¥, ADP 184
BHNT, RELBVTH LMOX 54 TIPC 0
45T ADP RO EHRCED Hhions, collagen
WEOMH b TH LnED bhiph - 7o REETO
XMRIcEkTh, B-F 7 & a#ik collagen BEAOR
Wixpicd, ADP B0 MY WL\ > WENS
Esle, AFROBRLZMLORE L—BT B
DTHoNo LT, ADP REDHHOMF L LTIT
BEEEEHASL 5L Lo b MIORICIHFRIIC
RHAELTVBLEX DR, ¥ m/MIRE~OBEI
DI, THUIRERE L iMORRRBIR LI &
EX—&T 5o

KB MR 2B LIER TR, 7=t e
¥ € vB§M (prothrombin time : PT), iEHALEH b =
v#75A% /BM (activated partial thromboplastin
time : APTT) (XEOBWRTHMES AT, fh
R — RO T —F v OREL LTITTD
ATUiRbe L L LMOX #ekehic BRI &7 L
Mg, PT, APTT (XEW T MMM O ERL Y
MRS D M & HIT S h D ER L @EThTY

B,
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EFFECTS OF ANTIBIOTICS ON HEMOSTATIC MECHANISMS
1. FUNDAMENTAL STUDIES

Yuse Iiba
First Department of Internal Medicine, Kansai Medical University

There have been numerous reports that penicillin compounds in large doses inhibit platelet aggre-
gation. It has been suggested that antibiotics with a carboxyl group, such as carbenicillin (CBPC),
ticarcillin (TIPC) and latamoxef (LMOX), inhibit platelet aggregation by coating the platelet mem-
brane. The platelet surface carries a negative charge, and the platelets there by repel each other.
We studied the effects of ibiotics on platelet i h ic mobility (E.P.M.), and
platelet adhesiveness, both in vitro and i vivo.

1) in vitro study

The effects of the antibiotics, LMOX (200~1,000 p#g/ml) and tobramycin (TOB) (5~50 pg/ml) and
their combination on platelet function was studied. LMOX suppressed ADP-induced human platelet
aggregation, especially primary aggregation, at 1,000 ug/ml, but not at lower doses. However, TOB

* (50 g/ml) did not suppress platelet aggregation. Even at high doses, both these antibioties did not
suppress collagen-induced platelet i LMOX (1,000 pg/ml) raised E.P.M. compared with
the control, while ADP-induced primary aggregation had a negative correlation with E.P.M..

These antibiotics were found to have no effect on platelet adherence to the subendothelium of rabbit
aorta when examined by BAUMGARTNER's method. Thrombus formation was also slightly reduced by
the combination of LMOX+TOB (1,000+50 pg/ml).

2) invivo study

LMOX or TIPC (i ly, 400 /day for 7 days) signi 1 ADP-induced
platelet ion, and slightly d collagen-induced platelet i These antibioti
raised E.P. M. compared with the controls.

The platelet aggregation system and the coagulation system may possibly influence each other.
Since vitamin K-dependent clotting factors (I, VI, X, X) activate the platelet surface, B-lactams
which inhibit ADP-induced platelet aggregation by nonspecific coating of platelet membranes may
affect the vitamin K-dependent clotting system.




