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FA—0HEHE LS % 3 HML LR - BE THEY
BB 180, & LU MM ORE R s
Do TEREHRIC Lico

SRR ERYSE (respiratory tract infection : RTI) %
#ubic LMOX 10 fik &tr+ 7 = sHIOHAR (22~
4g/day) Ofh-Ihi- 15 AT, REHRESH%OM
/Mi#, adenosine-diphosphate (ADP) ¥E% (4, 2, 1,
0.54M), collagen ¥Ef (4, 2, 1, 0.5 pg/ml) RJTEL
%o

2 MEEEE

1984 41 A 1986 4F 10 [ ¥ TIC%PIRHES XU
ERHABR L, A—0fEHRO%ES ¥ 3 BMLLER
FRRET, AEHRES 1 EMS ICREFRES

S vKO#E Y R b 1o ERR HRE L, ¥
GPT 1001U L{EnFF®E®, disseminated intravas-
cular coagulation (DIC) /¢ & % &t HEMXE 720

B & LTHEHRS S MED PT, APTT, HPT,
TT, PIVKA-II %JU%E L7z, W&k BAXTER TRA-
VENOL #8 KC-4 kAl o =¥ br—A&LT
2, PT, APTT o ##ic it Ci-TROL Coagulation
Control T (DATE #) %M\, HPT, TT O$aRX
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PT Oz Thromboplastin:C (DATE #) %{&

L, 7® b=V EVERE (%) TR Lo APTT O3
TEiciz Actin (DATE #) %AV, H{LH 4y A8M
HORBEREM TR Lico HPT, TT (2fMf: & (6:
4) E7ed k5 RFEROME AOTHEL, ~<r2Y
» MESREOBEIME Lico HPT (X Hepaplastin
test (Eisai) %, TT i Thrombotest (Eisai) %f\~T
BiE L% THFb Lo PIVKA-II (B0 Ap-Latex
Y (FERE) AVWTA2 Y —=v /2T, B
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Table 1 Platelot aggregation before and after treatment with cephems

WBC Platelets ADP Collagen
Case | 2% | Diagnosis bre | caoymmt) | R | oaovmmd) | 2| @ugim
Sex o) T Tal|B ] A[B|A|[B[A]B]A
1| % Rm m"i"z% ol P |sr [ fmals | s 0| @B
2 | % |km “::"z?"“") 55| 6 |4+ | (- |2 |3 || s | m]|®
3 | | Acute colts | 2::42‘3::”) 28 | 74 [3+ | () |3 |8 || 2|6 |7
o | | e canti| | :ﬁ%‘a ol m | mla@le (n |a]s| 0|6
5 ::[) RTI (1::[2?:.“ 47 36 4+ (=) |13 13 2% 19 51 68
6 ;l[) RTI a ::420/;(‘” 140 74 6+ (=) |13 21 39 16 72 2
7| 2 km (2:)“(”2%‘“) 0| 4| | |zsl20| 0| 2|5]|s
8 2? RTI (I:)‘rlz(;;(ay) 130 74 3+ (=) | 19.8| 33.6 41 54 3 80
9 7; Acute colitis “:)lrl;;fay) 57 50 | (=) ] (=) | 145 14.9 15 18 50 s
10 ﬁ RTI (2::[23§‘y) 87 74 3+ 2+ 19.7 | 2.7 20 13 8 55
11 ﬁ RTI (1:‘:‘20/53” 90 74 2+ () [17.1 ] 21.7 34 72 19 d
12 2}_2 RTI (1::42(3:“” 238 83 4+ (=) |21.8| 20.3 31 72 6 ke
13 ?FS RTI (lf:g/ljlly) 57 57 2+ 1+ | 244 | 33.2 36 7 21 84
14 3]; RTI (1:32)/1:“) 95 19 | (=) | (=) | 22431 0 40 82 ”
15 ;’1[ RTI (llc)’f;;[day) 14 67 | 6+ (=) | 31.8 | 42.1 41 3 48 8

RTI : Respiratory tract infection, B : Before, A : After

PG (Lpg/ml BLE) OULTIE, A1) v A RELES
M4 A RERIC THEAL L chromogenic substrate T 5
s-2238 ¥BEER, PRV EYEREVA—FELTH
EERTSH SUTTIE LOFHICHE LT B L, pro-
thrombin &ix 3 ) ¥ &SRR M FICHIE L PI
VKA-II Of##E L5 ic e Lico —80 EMiciz
coulometric reduction & HPLC %A e =P 68
DR AVTER § VK JIE L1, HPLC system
& LTk, Waters M45] pump % s, #3541k
Nucleosil §Cys (4.6 mm i.d. x15cm) %\, Environ-

mental Sciences Associates 5100 A coulochem TRE&H
25 L, HITACHI Fluorescence Spectrophotometer
TROEXMM L. &2 Waters Data Module Tff7x»
720 Vitamin K,, menaquinone $iix Eisai #0OM& Y
Rt
I # Ed

1 VSRS

15 Blsh 7 ik T A HRE S HIC /MRS
BT CRBREDDIET LT ), HEHRYEY
URSMED BHIICOh T i/MEREIED B2 bh
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o PIVKA-II i3, Ap-Latex ¥ Cixikf%. SUTTIE &0k
Table 1, Fig.1 12 ADP 2uM & collagen 2pg/ml  TiX 2.30£0,08U/ml TH - 2o ¥ LEWA 11 Plicks
ORBOELTR LIRS, A0 WEETH RO KA 12D 5

=

Table 2 PIVKA-II positive ratio in antibiotic therapy

Rt CRP & ADP, collagen Wi B LR
NMTT® NMTTO
PIVKA-1®/total PIVKA-11®/total
™ LMOX 0/15 CZON  0/6
MEARRL LEVCERA 14 QICKH 310 vin- mgi:igcum iﬁ hox gg
min K, OWER 0.620.49 ng/ml, vitamin Ky (mena- LMOX+CLDM+GFS 111 &z on
quinone : MK) OM#&TIX MK-7 Daiish, cMX 2/3 ABPC  0/3
0.69+0.31ng/ml TH-7e EMA Il HITH T 3 CMX+TOB 171 TIPC  0/1
cpz 0/3 PIC  0/2
Fig.1 Platelet aggregation before and after cTT o CRMN  0/4
treatment with cephems cMD o IPM/CS 0/2
(a=15) (n=15) Mz o LeM - o1
ADP 2:M Collagen 2yg/ml TOB 0/2
100 HAPA-B 0/1
F 6/28 (21%) 0/30 (0%)
g 8 Table 3 PIVKA-II positive ratio
H H and underlying disease
w® B
g g Underlying disease PIVKA-NI®/total
b : sor Respiratory tract infection 3/33
k] ] Sepsis 213
2 & Acute colitis 1/4
Pyelonephritis /8
Cholecystitis /4
Meningitis 0/3
Others 0/3
CBetore At O Befoe  Afer Total 6/58

Fig.2 Platelet aggregation and CRP

(n=25) (n=25)
ADP 24M Collagen 2ig/m
100 100y
3.93X+59.8 2.89X+65.7
0.278 t 0.153
3 . . L] .
< . 3 H
£ £
& 50
= £
s, .
1 2 3 6 1 2 3‘ i % é

CRP CRP
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Table 5 PT, APTT befors and after trestment with antiblotics
NMTT® NMTTO
PIVKA-I® | PIVKA-IO | PIVKA-IIO
(n=6) (n=22) (n=30)
T Before 67.8£26.4 77.4£27.6 81.7£18.1
(70%=) After 31£21.8°* 84.7£19.6 84.2£18.9
APTT Before 33.5£8.7 34.4£7.1 32.65.0
(26~40sec.) After 46.4+£23.8 37.0£10.8 31.9£6.0

** P=0.01 (paired t test)

Fig.3 PT, APTT before and after treatment with antibiotics

PT
NMTT® NMTTO

PIVKA-1I® PIVKA-UO PIVKA-1IO
¢ (%) %)
X 100 100
80| 80) 8
b . L 60
40 40
2| 20 20)

Before _ After Before _ After Before  After
=+ PS0.0L (paired test)

APTT
NMTT® NMTTO

PIVKA-NI® PIVKA-1IO PIVKA- 11O
(sec.) (sec.) (sec)
40 40 401
30 30} 30
2 20) 2)
10/ 10 10

Before  After Before  After Before  After

Ba7R ey EvEZ 134.2£12.5U/ml Thoto

NMTT % hcicv EHEE 85 LA 30 AT
PIVKA-II Bf£12% /et o fol, NMTT %424
SHECIX 28 P 6 B (21%) THEERLL (Ta-
ble 2, Table 3), P&z LMOX 3 #l, CMX 3 T
BY, t03H 5 flixpOBIRYEES (intravenous
hyperalimentation : IVH) ‘T 0 ERCREDES TH -
7z (Table 4),

HEWRBS A PT 1% PIVKA-TI SR T2kt

DB % -RE TR 67.8+26.4% 2 HE5E 31
+21.8% LHERBA L TD At (P<0.01), PIVKA-
I BB TIRE SR CTARLERBD - 1o (Ta-
ble 5, Fig.3)o APTT i PIVKA-II BB T CIER
B LI R 1ot > oo PIVKA-IL AR T
RS AIR TEY R foh o foo PIVKA-IIBE &R L
DX 6 BUTH T, &0 5 HEEKRAYICES ot MR
BRR L 2 flio VW Tl Bo

P T7R, Ftk (Fig. 4), 1985426 A7 HAMM
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Fig4 Y.T. 77y, Male, Sepsis (Multiple myeloms)
1985 June July
822 1 10 1
LMOX 1g/day’ 1 _Czx 1s/day
ABPC 1a/day
CFS 1a/day
= —
Hemodialysis [N [ [ ‘
PIVKA-I1 (/i) ‘ (=)
PT (%) % 1 2 s % 6 8
APTT  (sec) 3 % 6 8 % 3l B
Fibrinogen (ma/ml) ] [ I CEQ 506 523
FDP-E_ (ng/mi) 575 69 570 62
Platelet  (X104/mm3) 2.7 14 19.6 25 2.1 2
WBC  (X10¢/mm?) 55 % 7 13 60 “
Hb (mg/d1) 6.4 5.5 6.0 52 5.1 5.0
BUN  (mg/m}) 4 8 % % 5 a
CRTN  (ma/ml) 2.9 4.9 6.1 82 63 7.1
Blood culture E.coli(+)
Enterococcus(+)
Fig5 LT. 51y, Male, Pneumonia (Rupture of kidney)
198 MAR. APR.
27 1 10 2 )
TIMOX 2ex2/day SBPC 5gx2/day | CMD 2gx2/day ]
CLDM 1200mgx2/day | CTX 2ax2/day CzX 2ax2iday |
CFS 1gx2/day
[VitK: somg/day ]
[VitK: soma/day |
R 4 L) 44 + LR K]
PIVKA-I (ug/m) <8 (=)
Vit Ki (ng/m) 01 299 366.7
MK-7  (ng/mi) <0.66 <0.05 <0.05
Ki epoxide (ng/ml) <06 519 7.7
PT (%) 39 2 0 0 5 61 5
APTT  (sec) 3 a 9 B9 38 %.7 2
Fibrinogen (mg/mi) 70 531 516 35 a6 w0
FDP-E_ (ng/ml) 302 3 356 810
Platelet  (X10//mm?) 5.6 32 ) 8 a2 2.6
WBC  (X10/mm?) 11 137 w a7 456 %9
Hb (mg/dD) 12.1 1.2 105 7.0 81 83
BUN (mg/mi) 7 2% E} 50 ) 67
CRTN _ (mg/mi) 6.0 5.8 49 5.1 7.9 5.0

ORNIC CHANRICABR LR, 6822 H38.5CoR
By @, muEMeT E. coli #\T Enterococcus
MM Lo LMOX 1g/day, ABPC 1g/day, CFS 1
glday D 5% WA Licst, BUN 134 mg/dl, CRTN
6.5mg/dl THH, =DibE3EDEN MM LR,
BERBORRTROEN TS Y, FOBRERETE
bRTWER, €2 VKRESShTwith oo #
LMK 13 BMBES S h, ROMBLO I HRER S H

1A ¥ & Uk, PT 8%, APTT 83sec, PIVKA-II
4pgiml (14.6U/ml) & RELTULS, fMERE
21.5%104/mm?, Fibrinogen 464 mg/ml, FDP-E 575,
ng/ml 3 b, DIC BEEEhY 2 YKRELBH
Shi, BER K, 50mg/day, K, 50 mg/day 05
M h, Hib@EREEL PIVKA-IL, PT LEKL
2o

EPI2 S1R, B (Fig5), 1986 43 f 27 BXA
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FHCTREBRIC AR, WHBC L sARNETS, I
W, MALBEEh, AN L b LMOX 2g
x2/day, CLDM 1,200 mgx2/day, CFS 1gx2/day
PREZAR. BEIXEASRBTECD D, ROMR
HRNFRDATWRES, €XxivKoRFrnEh
Twihole HEMHKR 11 EMES 2 h, RnBl
oLmER k¥ Ml AR Lk, PT 10%, APTT
66.95ec, PIVKA-II 16 ug/ml LIk (44 U/ml), vita-
min K; 0.1ng/ml, MK-7 12 iZMMUT (0.05ng/
ml M) #RL, €2 vKRZLBIShi, Fib-
rinogen 516 mg/ml, FDP-E 873 ng/ml, /¥ 60.8
x104mm* ¥RL, DIC REREhk, Y2 ¢ VK&
414 K-epoxide i BEMM LIF (0.05ng/ml KT
Tholea, €2 YKEEH 24 BMKc 51.9ng/ml
tEALR, M#i K, 30 mg/day, K, 50 mg/day o
SN h, HmAEIRZML, PIVKA-IL PT
ERLEo
L. =§ =
23 THEWIH
&ixut, thHOWEIREH normal volunteer £
EXOBHCEVTRN ATV £ LT —BER
B Ciuf FHEL, Xbh
Wﬂi‘z- LTNTVB, L LETR CREAROHE
T MBS i - oo
AR RSB TR D 1b 1 MBI
RETLTEY, HEHROBMC L ) BREIBERT
BRORTH/MERREOE T 5 EHMH 15 fick 75
Abhi, Table 1 KGR LIcZ &<, MUMTRIIESE
WLIERMZE MRS CRP Ix L REFFROFW DA
BRISEATH D, Licdio TH/MTBRAEOE NI
REOBRIC X B EHx bhico BRIV TIRHE
HRESHOMMURKEZRES BEOHORTD
MO ERT5LEN D )Y, AR LA HEHR
BEHIK METLTH D, 2
EAEE LI LS BELH BV, 27 CMX (2g~4
glday) O HERETHARMP b r Y F=5A 75
ARWELI LTS, HEHRESC X ) RETEOK
REBI LV 58D Zh TV AW, in vitro Tix CRP
DHMUREEL T 5 LS REND DD, BEL

DARMENBODLAB B, LGOI I YKOLKE
R ETHS T, BUORWE LTWHIERET S
T ErEieust, EoRRTRR LEHRORS AR
RBLET e b ey Y MESBETS L OATY
B, Ex yKEFED BERFTHEI, W,
X, XEAFRFMTARILEN, €21 VKRETT
12 NS 7= Ltk S AAES R, & OredREE
% b 2oz PIVKA 2R B, AEBRICL B E 2
I VRKRZIBARNOMANELNE LT 28E21S
Vpiinin,  RpENORET B E X $ Y KOFIRKRD
WTREFRAAT AT WD TRV EV I RR
DHOW, ZORITONTIRSERDO MNALETHS
L

1983 4 NEU™ 32 LMOX ic X 5 6 IOTE R e
Lzt kick b, HEHRC X 5HMBAE LA R 7<ME
&frote, NEU RRIUS 3 R o » T b LMOX,
CMX, Cefoperazone (CP2) 7z & NMTT % 4 oit4&4
R (Fig.6) Mm@ EFN S C L EBL,
NMTT #ic# § YKRZT CRFRTOMERF O
REWT 50TV LB, & OBIREORBY
KR TR i,

NMTT % 2HAEHROES ¢ VK1 7 itk
BEEFMALIC DL Tid, BECHTOLD® |34 § YKRZ
FT LMOX %#5h0 BFEs i vKi @515
&, K-epoxide # ERT 3= L% #%& L, SUTTIE? i3
in vitro 'wT NMTT (XFFHRICHV} 5 epoxide redu-
ctase ¥HIET 5 LM L (Fig. D)o HEOEMTY
€2 1 vKrbhic K-epoxide D ERRRBAIRE
DR L—BTBLDTH o AFETH PIVKA-II
BERIZTXT NMTT & b oAENRE RS L BE
THoT, WIhb ERRRTR O EH Tho T
NMTT #b2of4EHRERS LIERATHLERERD
Fe4 efEIZ PIVKA-II Bt %R 53, PIVKA-II o
RFEPLTix NMTT OFEDL LT, €# $ VK
REDAE EEELED TS EBbhi AFRETIR
NMTT % & fofo\ SUAEHR & 5 LIER XY,
NMTT % b ofEHRE RS LIEMICERBIRTR
OEEFANSBH LR, CRSEERPECH L
rnzmﬁom NMTT % b2k HRIAVh s

B Licns, & %% 0o
FHCHELABILAR bhih - o BRER ST 510
/ME##EI2. prostaglandin % platelet activating factor
(PAF) 1x L4 OB %L b 4O PR Roka
blhs,

Ex 3 vKRABEO b0 L, »2MOBAMEC L

Tefedd LBbh i, BEMRRIE OB
%E BEAMSL, E A, R RET
LiZb, PIVKA-T ORBKEEEEX TV 5 L%z
Sihtco PIVKA-IT B4 7R Uic 6 GUsh B3 x H i )
K ¥ LI 2 IXHARL DER TH - foo WAL TR
SHROMAMESERT e, AEHRRERHITIT
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Fig.8 Antibiotics with NMTT
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Fig.7 Vitamin K cycle

Gl
Kreductase_ yie(y NSO
/ Gla
VK VK(epoxide)

Epoxide reductase

WIEASE LTV EARESA TR YD, BER

wRETHHREOREIDETH > L Bbh b,
FUBIBNAL 5, FAEHEIC T B HnER DK
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BoTHEATELOTHY, BRE EREBALFM
ANEREE, NERERCHEYER 5T LLERT
ETHBo ¥, X I VKRZEELHEARERER
ML, Tokd DIC LOEHLLEE LB 0L
kL ok Tk %
DREZBMTH Do M/MIRDMF ORFRB LT
BENCBEORRSMY LTH ), MUMURERTEC
DUTHHEWEARE S IR LTIRD 5BERTRO
PDEVL B THIERLTES ¢ vKEKFRRERT
ORFIHEDRORG T TR LA LRERT, B
AERRR A > TRIET 5 MO B TH Bo LK
2T, EOERTRICEFICAEHRMIC NMTT ¥
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boMEOR LR ST DM, €2 s VKOFHNE
ERSETHBE LEBMLIEV LB,

ARXOFRIRM 32 [ B KLFMEY2RE (1984
), % 33 EHR(LFRES 2B (1985 4), W 34
BRCEMEF RN A AL BBE (1986 ) ¥ XU
Uth Congress of C (1985
£) RRVWTRELE,

MERRLBEBR) SRECMD D ¥ L BEIRAR
ZHER, & ERRTHRRCREZIWRERT S
LibE, ABFRECELTIBOEVRERE LENK
WL, MEEIENT L CoERR AR KR
L¥te

X »
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EFFECTS OF ANTIBIOTICS ON HEMOSTATIC MECHANISMS
I CLINICAL STUDIES

Yuse Iiba
First Department of Internal Medicine, Kansai Medical University

Recently there have been many reports of bleeding tendencies in patients receiving antibiotics.
These are considered to be caused by the influence of antibiotics on platelets, blood vessels and vitamin
K-dependent clotting factors. Hypoprothrombinemia was observed in patients treated with antibiotics,
especially with N-methyltetrazolethiol (NMTT) drugs such as latamoxef (LMOX), cefmenoxime
(CMX) and cefoperazone (CPZ). We studied the effect of antibiotics on platelet function and blood
coagulation in clinical cases.

1) Platelet aggregation was studied in 15 patients treated with upheml (2~l g/day). In 7 patients
in whom platelet was before antibiotic i it recovered after suc-
cessful treatment.

2) Blood coagulation was studied in 58 patients treated with antibiotics. _Prothrombin time (PT),
activated partial th lastin test (APTT), h lastin test (HPT), th (TT), and pro-
tein induced by vitamin K absence (PIVKA-II) were measured before and after treatment with anti-
biotics.

The patients were divided into two groups. Antibiotics without NMTT were administered to 30
patients, and antibiotics with NMTT were administered to 28 patients. No PIVKA-II positive patients
were found in the group given drugs not containing NMTT, but six in the group given NMTT
drugs. Three patients were given LMOX, and three CMX. Two patients showed bleeding tendencies.
In one patient treated with LMOX, vitamin K epoxide appeared after administration of vitamin K.
Antibiotics containing NMTT induce vitamin K absence because they inhibit epoxide reductase. So
in the case of antibiotic treatment for patients with poor oral intake, vitamin K should be
administered prophylactically.




