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Cefotaxime |ZB89 % EBH, HERATHE

m ok BAM-ME B O#M ¥
RRATFERKEAR
’ O B F
RRAZERHPRAES

HFe7roRR) v REEYKTH 2 Cefotaxime DEMEI, HENBRMEBC L -7, HEHICD
WTId, &EID, E. coli, Kiebsiella, Enterobacter, Serratia T3t 3 % MIC i3, Cefazolin & b

TIOTHEYD, &<ic 109/ml HmEHC, £OEEMIZ-> 2D LBDBONIH,

P. aeruginosa Tt L

TRECOEBICHLT, PPLIRMBESNR, Ll Cefazolin LHRFTINTIM
WX, HEihcoU Ti2 Cefotaxime QMchiME, SRepEkit% 3 FIOMMRAIC 1 g BIRNERSEBC

30, EEE (34) THREH 09T 28 pg/ml,
685 0.17 pg/ml TH »7z0 R K DD recovery i3 6 Bl TTHW 70% TH 7o

#g/ml,

1 B5Hg 14.4 pg/ml,

2 BsM 4.8 pg/ml, 4B5M9 1.2

probenecid AL, FEGFARHICH L TAFIDRPEEHSME S NI
BRI DV TR, BtEBpt 64, Miglp), Bt oNmRIEE] 6, 88 FICERLLH

BHThH-7. ¥5EIZ1H2g 64,
ZRDIH, RXOREDOPIEICLIDHEL 72,

Cefotaxime (HR 756 ; CTX) {2, venr=22 5 78
RAIC BT BUCOURT et al it kW AFK3H, KA
vnFR M HEEARBERINICELAR T xR v
ERFTH 5,

ZoftaYoRHit, Fig lIKR5N3 X5 7O
B # T syn-methoxyimino % & 2-aminothiazolyl 3
*HATBHCEIREY, TNk p-lactamase BEit
&, LRATRABHEEYR, B»TH/5 2BUHEEK
HTE2EDLDTROUAENNBONLC LTS BDY,

Fig. 1 Chemical structure of cefotaxime

C C 0
I
JL U —0—-C—CH,
OCH3
OONa

BT, ARCOLTERN, BERORIES L,

EHETOMREZBOTHRET %,
I.\8 & 5

1 REHHE

EEKABED E. coli 26 #k, Klebsiella 27 #, P. ae-
ruginosa 27 ¥k, Serratia 26 %, Enterobacter 27 i
B XU Staphylococcus 26 #kic DT Cefotaxime O
BANREHIEBE MIC) % B ALEREELEENIC
BL, FRAEREICLOREE BT > 72, BIEEERK
(% 108/ml) & Zo 100 FFRED MIC %HE4EL
HREL 720 1B FEEFIC Cefazolin (CEZ) o MIC %

4g 2PTH -7, BIfEA & L T2 1 Hlic granulocytopenia

gL, ¥ MIC & &L 7,
2 RlEpkig

CTX @ E. coli itxtd 24iE i, Table 1 iz;r7
Loic, 10%/ml EDEAD MIC 328 6.3 pg/ml
UFo MIC %KL, ERiCREL X CEZ @ MIC #
2tk 3.2pg/ml DlED MIC £2RUL-DICHLT, %=
HHTEF BN ERL,

108/m] #£@ g4 D MIC i3 CTX Tix, 28 0.2 pg/
ml PITFo MIC £5RL7-Dickl, CEZ (% 6.3~0.8
pg/ml THO, AFOMIC RxbHhTT EN-HER
L7z

Klebsiella 27 phicsdd 2 B3, 10%/ml BB
413, 20 MIC i1 6.3 pg/ml Dl k& »7-%5, 105/ml
BEDOHER, 1HRERE 26539 ~T 0.24g/ml Jl
TTh-to

C DEAEIX, REEfiCHlEL 72 CEZ OR#g&ickL TY
CNTHYD, &<iC 105/m]l FEFBOBAICER L EHR
H otz (Table 2),

P. aeruginosa 27 gkicxdd 3 A @ MIC (3 108/ml
HEODHAI Table 3 1RTLSic, 22 #kid 100 g/
ml Pl EZRLU7cS, 105/ml #EDIES 50~12. 5pug/
ml @ MIC %/RL 7z,

ERICB L >72 CEZ @ MIC {23 ~T 100 p#g/ml
UETH -7,

S. marcescens (T 3 AFD MIC | 108/ml &5
DEER, ZDIFEAEH 100 pg/ml Ll ko MIC %
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Tabl 1 Susceptibility of E. coli to cefotaxime and cefazolin (26 strains)
e s Inoculum MIC (ug/ml)
Antibiotics size
<0.2] 0z] 0.¢] 08| 16] s.2] 63[125] 25 | 50 | 100]>100
x1 2 1 2 7 9 ’ )
CTX
x 100 26
x1 | 71 1] 5| 6| 68| 2
CEZ |
x 100 | 1 | 14 8 3
Table 2 Susceptibility of Klebsiella to cefotaxime and cefazolin (27 strains)
Antibiotics Ipoculum - MIC (ug/ml)
size <oz2] 0.2] 0.4] 08| 16| 3.2] 63]125] 25 | 50 | 100|>100
x1 i 17 | 7 1 1 1
CTX
% 100 26 1
x1 4 6 3 6 8
CEZ
% 100 19 3 1 1 3
Table 3 Susceptibility of P. aeruginosa to cefotaxime and cefazolin (27 strains)
Antibiotics I?z(;culum MIC (ug/ml)
s <o.2| o.z‘ 0,4? o.s‘ 1.6| 3.2 i 63 | 12.51 25 | 50 ] 100 | >100
x1 1 1 3 22
CTX
x 100 7 13 7
x1 27
CEZ
X 100 27
Table 4 Susceptibility of Serratia to cefotaxime and cefazolin (26 strains)
Antibiotics Inoculum MIC (ug/mD)
size <o.21 0.2] 0.4 ' o.s[ 1.6| 3.2] 6.3 ’ 12.5 ‘ 25 { 50 | 100 ]>1oo
x1 1 25
CTX It
x 100 1 7 10 4 2 2
x1 26
CEZ
x 100 26
RL7cts, 10%/ml M@ TIE, 12.5pg/ml 55 0.2pg/ & 703H Table 5IiICRT & S ichi b EWREH i 4

ml ic2D MIC 3K %L, &<ic 0.8, 0.4 pg/ml
ERTHNRED - 70

CEZ gu#'hd 100 pg/ml PlED MIC %5RL7%
(Table 4),

Enterobacter icoi iz, 10%/ml HEEOIBADA
¥ MIC 12, 3.2pg/ml 1 100 pg/ml Bl & LS
A%L, 109/ml #£@OBEAR, Fhickl TMICiZ/NM

HL T,

ZO#&IZ CEZ otitic L, b3 <hcdo
Thoto

S. epidermidis 26 BRIC DN TODRk#EIZ Table 6 ic
RTEBDTHY, A& MIC i3, 105 10%/ml #&E
DRJicERDI{, MIC 2 6.3~0.4 zg/ml DORfics
L, ERICEIEL?: CEZ 0 MICIZH LT, %%
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Table 5 Susceptibility of Enterobacter to cefotaxime and cefazolin

(27 strains)

R Inoculum MIC (ug/ml)
Antibiotics :
size <0.2| 0.2 0.4 0.8 1.6 3.2| 6.3[125| 25 ; 50 | 100 |>100
x1 2 2 10 2 4 3 4
CTX
% 100 16 1 2 1 1 2 4
x1 1 26
CEZ
% 100 1 3 2|21
Table 6 Susceptibility of S. epidermidis to cefotaxime and cefazolin (26 strains)
MIC (pg/ml)
Antibiotics | [noculum
size <£0.2| 0.2| 0.4| 0.8| 16| 3.2 63]125 25‘ 50 |1m >100
x1 1 1 9 6 8 1
CTX
x 100 1 8 7 5 4 1
x1 4 9 11 1 1
CEZ
x 100 2 12 6 5 1
SN A S, ZoMmGBEL B 5% 305, 18R, 28R, 48
Pl E, E. coli, Klebsiella, Serratia, Enterobacter fd, 6BsRIMEICOWT, RPBEIZO~2850), 2~4

L TiRAKD MIC 24 ¢nTHD,
FHCERICRD SN,

P. aeruginosa izt L TiZ, FROEHICKHLT,
PEIREBI SN, Wb CEZ itk L TT ¢
T,

S. epidermidis it >\ Tix, CEZ OmigickL,
EFE-1-BREMNL SN,

O % R #H i

KRR RERIEE
HREREIZ M. luteus ATCC 9341 ZFVEEH v 7
HRICEDBLIL 5T,

M. luteus ATCC 9341 % 105/ml £33 & 5ic HI
X CGRED BfL, &b )i I0ml 3L, ##
BEERL, #y THECXORIEL,

CTX oiZ#kiz, MmehBEERIFED-%iciz Consera®
(BB £8, 100pg/ml hofELFHRTO0.2 g
/ml FTOBREICHE, RPBEAEDOI:-HICX, pH
7.0, YBREEKEAD, FEROMBERKICEREL, &
IR EMER L 720 BIEZE D v TRICEME, KBic 2
RefIE, Z Dtk 37°C T ISERAEEUEL ), M
REDFE, RIT, 2045 504%, 100EFRL -84k
ZHIEICHL 72,

2 HRNEE IUCEREE

RERRA 3B (FE#304%, 304k, 36 %, (K& 70kg,

65kg, 54kg) it CTX 1g % 1 @#EL 7,

10¢/ml ##&

1

K, 4~ 6 RHOBREKICONTRIEL 720
RepEXRIT, RERHMC & ICREERDRIZRPR
BEdo, 6BME CORMHMBEEML, B5RICH
THENRLHEL I,
DFICRENAS I (FH 32K, 30k, 25K 0K
24 5%, tAHE 67kg, 73kg, 53kg, 58kg, 60kg) %

& LT, cross over }iZ & - T probenecid FRAIRFE
Fig. 2 Serum levels of cefotaxime
lg, iv.
ug/mi
301
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#*HEKkO CTX olnch e & RehSEdt 2 RIE L 729,
probenecid iR F#i3, B EIWMEF probenecid 500 mg

ZAMN% 302K CTX 1g £#¥L, MohlBiZM

#1543y, 3043, 1Rsfd, 2060, 4R, 6 RSMOMNIC

ST, RHREIZO~1, 1~2, 2~4, 4~60

fomkEERIE L ERUC R IR E RIE L 720

3 EEREIK

1) mhMEE

CTX 1g ¥ MrhilBE 2 Fig. 2, Table 7 it/RT
LEDTHo1T

SPTHEELBE, BEHRIOHT, 284g/ml, 1

B5AfE 14.4pg/ml, 2 BERME 4.8ug/ml, 4 RSMIMN 1.2
sg/ml, 6 RMME 0.17 pg/ml TH - 12,

2) JRehgkit

mbWEREHREIC, REFICRDSEREZRIEL,

Table 7 Serum levels of cefotaxime in healthy

6

R TORPEURRAEMH L7 € DRERMIZ Table 8
KRTEBDTH -1,

3) probenecid ¥y SMOMMA, R RE

probenecid #y 58 & IR ERD CTX o ifnd MiE D
5 flOLMKiE Fig. 3, Teble 9 ILRTEBDT H »
o

probenecid ¥ EBICEH\TIZ, MMz, S
Bch L TRAKICHSEIN, ERMOERERLTY
f:c

Repgkittic 20T, RpME, @ERROMIT Fig. 4,
Table 10 i/ RTEBDTH 720

probenecid # SO KWIZEF 3D LS ICKE % 5
GO, ETREMIDOLSITHIL D EEE ST 3508
Aot BEUNROPHETIL probenecid Ik K5k
D 58.2% Il L THRERIT 44.0% L{EMEERLI

volunteers Table 8 Urinary rate of cefotaxime during 6
After 1g i. v. (pg/ml) hours
Caes |[1/2 h 1h 2h 4h 6 h Case Recovery rate
1 30 15.6 3.2 1.0 0.1 1 48.8%
2 27 12.5 5.6 1.2 0.2 2 90. 4%
3 27 15.0 5.6 1.4 0.2 3 68. 6%
Average 28 14.4 4.8 1.2 0.17 Average 69. 3%
Table 9 Serum levels of cefotaxime after 1g i.v. bolus injection with and without
oral administration of probenecid
Serum levels pg/ml
Case | Age | Sex B(ng Probenecid Half life(min. )
g 1/4h|1/2h| 1h | 2h | 4h | 6h
— 67.7 32.0 18.7 6.0 1.1 trace 43.3
1 32 M 67
+ 71.6 47.8 26.3 10.9 2.7 0.7 60. 6
- 74.8 34.7 17.8 6.6 1.8 0.7 74. 1
2 30 M 73
+ 59.8 43.1 23.7 10.4 2.8 0.7 59. 8
- 76.5 42.6 23.7 6.4 1.7 0.7 75.1
3 25 M 56
+ 79.5 52.9 30.8 13.9 4.2 1.3 70.2
- 78.1 46.8 28.3 10.3 2.7 0.8 65. 1
4 50 M 58
+ 76.9 66. 7 30.9 17.5 7.4 2.9 89.3
- 70.7 34.8 15.6 4.9 1.1 0.4 66.4
5 24 M 60
+ 99.4 85.2 45.3 12.6 4.9 1.4 75.7
_ 73.6 38.2 20.8 6.8 1.7 0.52 64.8
+ 1.9+ 28|+ 23| +0.91| +£0.29 | +0.15 + 5.7
Mean + S. E.
+ 77.4 59. 1 31.4 13.1 4.4 1.4 71.1
+ 65|+ 7.6+ 37|+ 1.3| +0.8 | +£0.40 + 5.4

Two compartment model
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WM BB K R &

Table 11 IR & HiC, @HEREHEZ 6 1, Mk 141,
FEaEAEELOABEL L ROoH8MIc CTX 2 A L
Too FEWITER 3 2 E, 24 60 BLILETH - 110

e 1E1~2g, | A2 ESMHEETH 1 KA
THTL7. BEHMII S BXWVWL 25 ATHREFSRIZ

AW, ks Tid E. coli 24, Serratia 3
B, Serratiu4-I ueruginosa 1QTHY, MideHid
Kiebsiellu- P. aeruginosa T »1-, SBE OHT

Fig. 4 Urinary excretion of cefotaxime after
1g i.v. bolus injection with and without
oral administration of probenecid

10g,5 100g TH» 700
g/l
Fig. 3 Serum levels of cefotaxime after1g i.v. A
bolus injection with and without oral v
administration of probenecid 1000F .
R S ~==With probenecid
[ o——o Without probenecid
ug/ml =
100+ =L
8
S e -—-- With probenecid 5 Boomm oo .
: ——— Without probenecid 2 100F !
= (P
5 b [ ’ rO 5
2 2 r 150 ¢
i1 z - o
E = L T 7 44;(,»)
Q - 707
§ 10 -
£ 10; ’/’ N
2 E ,
& E '
«n C /7
[ /
L /
/
/
1
4
VI Z : 6 br 2 1 6 hr
Time Time
Table 11 Summary of clinical results
Case | Name ‘ Sex l Age ‘ Diagnosis BZ;E Bacterial effect ‘ Clinical effect \ Side effect
‘ Chronic lg x2 E. coli i
1 | K.S. 1 M | 61 | cystitis 6 105--. =) Good | =)
| ! f ch Serratia \
! | ronic 1g x2 105--.-.- =) i
2]s8.s M 60 cystitis 14 P. aeruginosa [ Good (=
i | (4)eeeer (+) } |
| \ |
3 | H.K. ‘ F “ 30 I S.B.E. 2g25>< 2 — Good Leukopenia
Chronic 1g x2 Serratia 1
4 |S.S. M 61 cystitis 17 105we1- -) Good (=)
Chronic lg x2 E. coli
5 |K.S. | M 61 cystitis 15 TN =) Good (=)
‘ Klebsiella ’
| 28X2 | (een()
6 |H.F M 72 Pneumonia 18 P. aeruginosa Good (=)
()|
Chronic 1lg x2 Serratia H o
71S8.S. | M 61 cystitis 15 105-wmnn =) ! Good (=)
Chronic 1g x2 Serratia o o
8 'W.S. | M | 4 cystitis 5 105+ () ’ Good )
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RERERRBETH 7.

EEERARIE, BEEBEDLAHXES 2 RS B PTIZE
SR TREEROLE, WIR - MER O Mk 2 B
W, BEHEHEL

FH 212, BARROFT, AFFERICT Serratia
A%k LA, P. aeruginosa ZHKRLIP 70 L
P LEBEEROKE, MWROMEERDI D, BHE
¥ L 720

SBE @iz, AHl4g (EAICTHEKER, REBRKE

bUEEWD, HYHEUEL:. LML, £H 20 BT
granulocytopenia % w7 7- ¥, AHOHKEEHLEL,
HFICEEL - FITH %,

Migemi, MM chiRiE & MHBERICTARL 8%
T, QEYIMMETT, ABERRM, W7 FEEY, af
BRi%, CRP 6 (+), ¥%iCT P. aeruginosa, Kle-
bsiella (#) %Wy, Amikacin (AMK) 400mg %8
BMERL -, EROKELL, BHEVHRERICTH
DREBYHADHAKICEEL . EERRTH

Fig. 5 Case 6 H.F. 72 M Pneumonia.

Sept. 30 Oct. 6

16 24

AMK 400mg

CTX 4.0g

]

39°C

37°Ct— WV‘]
Culture
P. aeruginosa (%) (%) (+) (+) (#)
Klebsiella (+) (+) (+) (=) (+)
CRP 3(+) | 6(+) [6(+)  4(+)  2(+) 2(+) 3(+)
WBC 8,900 | 14,300 {7,900 6,900 7,800
ESR(I) 27 55 62 68 67
GOT 50 30 21 35 34
GPT 21 19 13 16 21
Al-P 15.3 1 13.1 11.9 13.9 12.1
Table 12 Laboratory test results
Case RBC Hb Ht WBC GOT GPT Al-P BUN s-Cr T.B
! b 288 9.5 29 15. 700 15 11 7.6 31 2.4
1 42 23 10. 6
23 22 10.0
a 301 9.8 32 8, 600 15 14 8.6 47 3.4
9 b 357 10.9 35 26, 900 22 12 7.2 14 0.9 0.3
a 366 11.3 35 6, 200 19 14 5.1 10 0.6 0.4
b 366 10.9 32 8, 100 30 15 11.9 16 0.9 0.4
3 5, 700
2,700
a 400 11.3 35 7,000 33 18 9.7 16 1.0 0.5
4 b 280 9.5 31 6, 900 14 12 8.4 52 3.8 0.3 -
a 292 9.0 29 6, 500 17 14 8.0 32 0.9
5 b 380 11.7 38 11, 800 19 12 5.4 13 0.5 0.3
. a 324 10. 4 32 6, 100 17 15 7.8 21 0.7 0.4
6 b 316 11.6 36 14, 300 30 19 13. 1 9 0.7 2.7
a 342 12.3 40 7, 800 34 21 12.1 23 1.9 0.8
7 b 11.3 36 13,000 11 16 9.0 16 0.6 0.4
a 10. 3 34 10, 000 21 26 7.2 20 0.6 0.3
3 a 9.2 29 5, 800 34 32 6.3 21 1.1 0.4
b 9.6 30 6, 000 30 24 6.8 20 1.2 0.5
b : before

a : after CTX therapy
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P. aeruginosa bR L 7o KEIERA%K, HKER, B
m3, CRP 2% #EERL, MIPERLMSKOME
2R BELRTII, Klebsiella ZMEL 7 B3,
P. aeruginosa 3RETH - 1to MEHRREY & Bk
L7z (Fig. 5 o

BEARARICERY T, RARINOMYETH -,
FRESMKIE Table 12 KRTEBD T H 5, MEAT
B, Frite, BREELHREATRRNL N, EM3ICE
WTHS 38R I granulocytopenia (WBC 7, 000,
ENIR 54%, —2,700, 14%) MWH o=, KKl
BokickD#L 72,

@ 1icE TS 3 B Bic GOT 42, GPT 23, Al-P
10.6 & ERERDIH, BHE5EMITNECA6H
HERERICELOTAROEEICLEbDTIIEL
LHEL 0

V. % "

CIX BFt7ru0XRY VAT, #RDOD2T7rR
R YRIELTHREABT CH, BRIt b
K&h, p-lactamase CRENL T LMNHJEE h T
3o

% 27 EARLERMEZRACENT, KFKKMYT 35
RROLEMFTMBO LMY, FX vy AUV LK
soTHREILL,

AFNZ, RERDOET7roR#Y vHICH LT, E.
coli, Klebsiella, Enterobacter, Serratia, Haemo-
Philus, P. aeruginosa 13D/ 7 s@MEREICRL T
i3 MIC p/h& <, EABRNZERRSNTV 3,
bhibhd, E. coli, Klebsiella, Enterobacter, Ser-
ratia TONWTH I, L KERERODEVIBS
K EROBER RN EBBD SN,

LPLAFIR Y 7 2 BBl TR, B DI,
CEZ x4y, zoMEmIz S. epidermidis it 5T,
bRULIUOBM T b RBROEE RS SNtz

AHORI, HedticonTIE, CEZ L 5~3 &,
half life DigC LSO T34, bhbhoOB
BTH half life 644> LGV ME% 7R L 7zo cross over

CTHEBLTOROMXRNICR, CEZ omish¥milic

BLTEHWZ EMBD SN,

EHDRB~DHEHHLM S, 158 2 HMUNICHI
boRMEtE N, 6MME TOUMIIN 0% THD,
COBMIELTOMERMTIZIZ—HL T,

probenecid £4fA L 2o Aicid, R & b Okl
WS, MPEMPOER, Rebghito BIEIBD >
h, EKH| Ok RMES WOE & #EZ SN,

AFORP~DWMEDBTIZ, HMHIDHRBH
o, IREERIECHHMTHIZEETRRTE SO TH
60

EEDRRRAR T2, 1Atk bE o 6 BlIC AL 7228, 64 &
SAYT, 1 B/ERIL 18 X2 TH120

T Oftl, R, EaAMEMMEKELOAMEICE | FIYOE
RBL7, I BEHTH -7,

BIfEA & L TR, 14ic leukopenia %3 7- LIS,
HOBKREMIC b REEWDIIN - 12,

leukopenia & & 7- L 7- i AFIR 5h ik LT L h
L7z

X L4
1) BUCOURT, R.;R. HEYMES, A. LuTz, L.
PENASSE, J. PERRONET & M. L. VELLUZ
Propriété artibiotiques inattendus dans le do-
maine des céphalosporines. Compte rendu

Acad. Sci. Paris, 284, 1847~1849, May 9,
1977

2) W27 AEAMCEREYEE FEO AV LI
Cefotaxime (HR756), 1979

3) NEU, C. H; N. ASWAPOKEE, P. ASWAPO-
KEE & K. P. FU : HR756, a new cephalosporin
active against gram-positive and gram-negative
aerobic bacteria. Antimicrob. Agents &
Chemoth. 15(2) : 273~281, 1979

4) BAYER, K. H; V. D. WIEBELHAUS, H. F.
Russo, H.M.PECK & S. M. MCKINNEY :
‘Benemid’ (p-di-n-propylsulfanyl-benzoic acid)
-An anticatabolic : its pharmacological pro-
perties. Federation Proceedings, 9, 258~259,
March, 1950
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BASIC AND CLINICAL STUDIES ON CEFOTAXIME

KIHACHIRO SHIMIZU and TEPPEI KUMADA
Department of Internal Medicine, Tokyo Women’s Medical College

KATSUKO OKUZUMI
Central Clinical Laboratories, Tokyo University Hospital

Basic and clinical studies on cefotaxime were carried out and the following results were obtained :

1) In vitro antibacterial activities
Antibacterial activities of cefotaxime were superior to cefazolin against E. coli, Klebsiella,
Enterobactor and Serratia, and especially with 10°cells/m]l inoculum, its activities were prom-
inent. Against P. aeruginosa, its resulting MIC was somewhat inferior to those of the above
strains, but superior to that of cefazolin.

2) Absorption and excretion
Serum and urine concentrations of cefotaxime were determined in 3 healthy volunteers after 1g
intravenous dose. The average serum concentrations were 28 pug/ml within 30 min., 14.4 pg/ml
winthin 1hr., 4.8 gg/ml within 2 hrs., 1. 2 pg/ml within 4 hrs. and 0. 17 gg/ml within 6 hrs. Urinary
recovery after a lg intravenous dose was about 70% up to 6 hrs. After administration of both
cefotaxime and probenecid, uriuary recovery was lower than with cefotaxime alone.

3) Clinical responses
We treated six patients with chronic cystitis, one patient with pneumonia and one patient with
subacute bacterial endocarditis using 2g (6 cases) and 4g (2 cases) of cefotaxime per day intra-
venously and the results were good in all cases. No side effect were observed except one case of

granulocytopenia.



