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512, TDE— 2713 1~4 Btk T 2.8~4.0 pg/ml T,

Fig. 1 Effect of pH of agar on the diameter of inhibi-

tion zone in the thin-layer cylinder-plate
method
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Fig. 2 Effect of pH of sample on the diameter of
inhibition zone
Medium used: Sensitivity disc agar adjusted
toa pH of 7.8
Test sample: M/15 phosphate buffer
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Fig. 3 Relation between concentration of clindamycin
and diameter of inhibition zone in the thin-
layer cylinder-plate method
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Fig. 4 Blood level following single oral administration
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Fig. 5 Urinary concentration and urinary recovery
following single oral administration of 300 mg
clindamycin
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Mt DED L 5 AR OMAETRIE (REET 4
A 7 PR 4O % AV T2,

Heart infusion
Casamino acid
Starch

Glucose
L-Tryptophane
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Fig. 6 Microorganisms employed for constructing regression lines and their sensitivities against clindamycin expressed in terms of MIC*

_log MIC—log 400;216_

log 2
Organisis employed No.of 46 15 14 13 12 n 10 )
Staphylococcus aureus 24
.w?iem.a&.as %...?:E.k:.. ,_..Mlln T
"t Diplococeus prewnonice 6 | R
T 3-Hemolytic streptocacci (Group A) 9 v T “:,rl. o
t Enterococci T <
+ HR‘HN\NE\-N—.N‘-MH Hh\\\ll%ﬂ%&h.m‘ T —‘ T ' T T o T T
T Coppnebacterium diphtheriae 5 S e i
tf Hemophitus infuenzee 3 1 | | ] i :
"} Bordetclla portussis i R o . i |
R : O i B I
+ Neisseria meningitidis 1 . i _ !
L B T Y - ~ I
Klebsiella 6 m ° . | !
C Chawe 2 i e | e o 4 I
N ﬁ)l\&@hﬂ“\‘ N — m ) ; v” o S o D
" Salmonella B Y J._u A I
T Shigella I SRS I
B A e s R A _ - . o T
- 1&._»&5‘13...&2:\ 3 % T i I .I.llw T T i
’ |M..:.=§i§nw a“:h:.e‘i l]|m|| H 114.] _ T - T 1_ I ,% ‘ - | ‘ o
Total 109 282 112 709 354 177  8.85 442 220 110 0552 0276 0.137 0068 0.0341 0 0172 0. 0086}
Confidential MIC valué A.,@m.w.li.,mﬁw_h.é. of so-called MIC obtaired by the 2-fold agar dilution Ee.a,_v : mgiml

* MIC was obtained by the 2—fold agar** dilution method after 16~24 hours incubation
**%  Agar medium used: Modified MuELLER-HINTON agar pH 7.4
T ” with 5% sheep blood
1T Chocolate agar
Inoculum size: approximately 103~ 104/cm?

1t ” 104~105/cm?
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Table 1 Influence of 5% sheep blood on the MICs
of clindamycin obtained by the 2-fold
agar dilution method
Basal medium: Modified MUELLER-HINTON
(Sensitivity disc) agar pH 7.4
Strain employed:

Staphylococcus aureus 24
” epidermidis 12
Enterococci 6
a—Hemolytic streptococci 2
Escherichia coli 9
Total 50
Ratio of MIC Number of data
( with blood > obtained
“without blood
4
D e 2
PPN 45
1/2 ceememmeenenn e 3
1/4
Geometrical mean=:0, 97
Agar I5g

Distilled water 1,000 ml
pH 7.3~7.4 NaCl #fr 0.8%
5% MIEHINE P VL IETRIN
B « Fig. 6 R T X 5 KB ADOH RIS
LENBVWEEZOBND 19 fE 109 Hx AT,

VI REBHZEROUICEBRKER

FFET L 5 MIC {H#I5 : Clindamycin @ 2 {E5
%% (400, 200, 100, 50, pg/ml) REE &4 DRV
BEH B RB 2 L < 2 7 = —ROKEMFEVEL,
FERFHR cm? 4 h 103~10* 2F, = v =—R D
RELCHEEL, om? K0 10~105 BRI L, 37
Tz 16~24 BRBER L, MIBRYCRERBEY R
EL, #6 @R L CHEEOEMATED 1/yT ¥ &b
BRI <X RADFEERILRE (MIC) fEE L1,

MEEHMOF B : Table | WRT L 7KL BV
T, AvFEMmMBEE 5% Fm, FEEMOED MIC fED
E@atL, 5% MmKHEMTEE 0.97 BE MIC flc
EBrnLbhte, LcnsoT, 3% MKKEMOFEELE
Sl EELBRTS,

F 4 A7 EOEN : NE 85~90 mm DRKEE~ +
M s 20 ml Fo0 R LKFCEDI, #EE =
2~ |~2 B4 BERES | ml OEEKE 721 broth
CHEBEL, 7 FoE#E BRAEOBEEED 1 ALE

W, ~E7AA, LU ERE, NgERiE S
D1 0.03ml BE) # | HOBRKERLZHLE L,

0BBED A I AERDPH 5 Zh LTHECHNT 5,

COBROPEERE X, H1# Tix em? 40 103~10¢ &
B, HETIE 10~10° BED - Ltz Labbh Ty
Bo

F 4 AT BT BITEEL,
MER xR (H ),

FERFAR om? #H 105~107 [REEC BIE 12 T4 &
LT, 3~4 BACHIEFOWE L84, 5~6 BT
PRIEFDOHE LicB &t THET 2 GREE),

WRED /10 BECH v IEE L, 28C RETHEEL
T, 16 EFRACIREMAEERES, 24 BRI CHHIEM
OHB LAEHRIZ OV TORBIEF RTINS 5 GRIEH
TE) o

5 4 A 7 EHI&7 & : Clindamycin DEEFAYTHE TR
ELTEBREEGROFRPBEDOTR TS 5 100~50
pglml BED MIC oBzst LCHIEFAZ 4T 2 @ 23
Bl LEL BN D, 20, 30, 50 pg o Clindamycin 4F
74 A7 (BfE 8 mm) DIHEFIHIE O 8 FERE 25
L, 30 ug B85 + A7 032 ORI S & 5 U
BNFHERTZ S5NI=DT, LT 30 pg 645 1+ 27
RAWAZ LTI,

RLIEAOHB ko Zh Ok L >THbih
FHEIEFERYEA 2 HE»LHAIL, FHE« £ »
foo Efo, BEETIE, 4 BEUPRCARANCTES 7R
IEFAOBEbIRICHEE L 6 BRILLADOHED 22D 71—
T CIRIEFE R A AR L,

e phsg O FIBL ¢« @ikl 6 [, Rk, MRIEE 2
o TEBE L, ThZThOWEOMIEMEEDFS
(s
D}

16 R IR

A RDTz, 2\ T HAR I P E R 2 15
BRIz, FR&CL D MIC {BAdfBKIZED, &4
DEEBELEMEDOT T MIC LIHEMEROMFGEEZRT 1K
EHRR 3 X CHBIRE Y R Te,

R MERIGE R - WREICH\T 16 B T TllE T
FHIRIEMEAEER LB A Bk, 16 B TR
IREAAEBEE T, 24 BERICHE LB e B
FOMEA AT, MIC ##5ETE 5413 TH 5,

BECREZ A LAtz 0.1 ml o WAz 10 5
SERECEHYBEICERL, BEREY <Y, 20
| B E LK o H 5 AEECTHERE LT, 37C
4 PRI PR IEMT O B L i & 3~4 WER)

DT, 5~6 FEICHIEFOHE LB ATinE
5~6 B Mig T, REZME A7V -=vITHIL
MTE DT TH 5,

¥l Bk (B Ric&) willBER LR RE R
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Table 2 Clindamycin BEWRT, TRTOERFER 2EHER
Sl st of e el bcven MIC e pam
6 B ofTiew, TOEREHRI & DR
Method o No. of data | Correlation . . Badas LT, MIC E0FEMED
(g:(}:]l:)lii?on txme) employed | coefficient Regression equation FHRFAOME XKD Table 4 DREK

Conventional method MA BRI,

(about 16 hours) 462 0.939 25.50— 9.51 log MIC AEIEBREENRT N TRA—Tidk
delayed assay 126 0.936 | 30.91—11.71 log MIC <’iF?4X7&§m®§#k&6
(about 24 hours) : . fhlog MIC {23 R 2 BHFREOER
Rw%?aMd 120 0.880 | 21.72— 7.68 log MIC @%&M%%nﬁh?v%@f,ﬁ%
ours) e HEN IR EE L Boh 54, JIE
(4 hours) 120 i 0.899 | 17.50— 5.40 log MIC TEDHEREDE,ILHET DL, K

Fig. 7 Standard curves representing the relationship between the size of

T4 A7 O, ERER2EE
REoThied 2BERLL, RRME

inhibition zone and MIS Disc: 8 mm in diameter: water absorption;

0.027+0. 004

FHREEL LTRRTBVbh B L

Conventional method HEXI NI,
usual determination (about 16 hours incubation) «--ccreveveeens 1)
delayed determination (about 24 hours incubation):-.:-ete-eeeee (4) VII. BESER(EREER
Rapid method
3~4 hours incubation with heavy inoculum - .:eoeoevvieneninnnnnn. (3) > ¥z Clindamycin % 4 ¥ 5 Cix
5~6 hours incubation with heavy inoculum ----:ieooorveeeniennies ) H5p, BEERICHERALIEOT, 20
M“l Biis T ] T 1 BELRET 5.
wfjw;ﬂTguﬁwg S & G 61y &F, FiA Eak
sl gl 11| 1L | emEoABK (Fie8)
%J RN | i S 42,10 AR GE» 64K BRI,
[ | i pl I i RN
o i A : HR s oxM%, BHsY, 11413
A Ayl AAB, 39C T 3MRDER
MR pdiid $ WA LW T R O UK, O
i NI A AT e SRR ME T T, B X R LB
l W D adRRIinEn R T <, DB RS e KB
? | ST NRRE WD A LB RS D, EKG T
1 | | I EERATRS D, WES 5 h i\
s = S o 2, XHEH ERIEARLERT, 0
wf T : Ty Tt o

M/g(/ljl/m/)

25 4 A7 % B\ TR 2 1T 7c 5 Primary culture
sensitivity disc DL, ZEEERYHET 5 2 & o
FRiZREfe - & 2B B DT, MBS TeIEFDOHE
LAHREICIE UT,  dcbhbluE 3~4 Rk, Bl
5~6 Fyflpk, WHE: (16 MMER), JPLE (24 B
¥E®) OuThow A L TERZEXHEE TS L3
BTHH I,

FERREREITONT : KT 4 A7 EORBRBAEAREST
B 1o i BT D\ T T e 2fc T T O R o R de
BB OANI ) OFEREY EHBRRAOK (=0.05)
A A LTHEL, Table3 OfEAZbittc, \WDIF5
5% b L TORKFERD 2 {EFFEORBRBEL R+

I, B IR I % s (=), REE
B (—), Fyc1EER 37 mm, BmBRK 9,200, CER
500mg +¥>3@ ] BH& 1,500 mg o 7 BMoERT—

R, CER s LgERE#MHYH, o3T CER 500
mg Fo 40, | ARy 18 AMKECRMe LY, B

e bicBER%E#SH D, Dexamethazone 0.75 mg 3~
4 gROERTEMAFBSL LS, BEIRLVERER
AT DCEHAR, BREFNZNEY ST XRE
HH, BEICEXREE QR 5h, Dexamethazone
L X ABEBBEBRE A bhicnoi, *OMEIMIRNLE
6@, # 12 @omPERHEAACThLBECK?
fott, EREOME» CEAMMEHLABEELOBIOT
iz, Clindamycin 300 mg 3> 1 B 6 [#, & 1,800 mg #
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Table 3 Range of deviation of 7MICs obtained by
the disc method from MICs determined
by the agar dilution method expressed as
rejection limit (a=0. 05)% **

Range of diameter of inhibition
zone in mm

Method
10 20 3!0 40 50 60
i I
Conventional
method 2.9 2.9 2.9 3.0

(about 16 hours
incubation) 0.35 0.35 0.34| 0.33

delayed assay 3.4 3.3 (3.2 3.3 3.4

(about 24 hours ~ ~ ~ ~ ~
incubation) 0.29 0.30{ 0.31] 0.30] 0.29
Rapid method 3.7 3.5
3~4 hours ~ ~

incubation 0.27| 0.29

5~6 hours 3.4 3.2 3. E_/
incubation 0.29] 031 032

* Rejection limit was obtained by the following
formula
=)2
tu/ Sty 145+ )
where, z : diameter of inhibition zone
v log MIC—log 400/21¢
log 2
t - t—distribution coefficient of STUDENT

S? - variance from regression line
**  where MIC obtained by the agar dilution
method is taken as [.0; a=0.05
SRk L, BAAEE X VMEAL, LHgEFREOS
U, BELEIREEAL, %D FREEmLERL, KHD
BENE S5 THotod, Clindamycin 2T # b AFD
HeMr # % 4 o 1= Phenoxypropyl-PC 3, 000 mg$ >
25 AR, >3\ T Aminobenzyl-PC 300 mg 3> 10 B

Fig. 8
&% 3
B 3 2 25 3 lar 5 7 0
ok CERS00ms X 3/x 7} (TTTCERS0Ums X6 X T

37

gfl'\\\w\NNN AN

15 % 25 37

Table 4 Range of MIC values obtained by the 2—
fold agar dilution method

Organisms No. of data Rejection Limit*
employed employed (n) (a=0.05)
98 strains of
bacteria 588 2.10~0.47

* where sample mean is taken as 1.0 rejection
HMHi&M¥ﬁiL
n
S : for sample standard deviation obtained
from the formula <}/&)
n

R : sample standard deviation of MIC values
for each organism obrained by the mul-
tiplicative test repeated 6 times

(/=)

L Lichs, zoM SMlg +27 8/, KM1g ¥
S8 HM, MERAMANMREGFHES L, 2KM 54
P ABLBEROBILA DR,

EFI2 21y B, KEXUME (FF v EREME)
(Fig. 9)

TR L Tex ][5 v] 2EVCEBREL 9C
EToMRHAS Y, X LEMFEES, TC o5
4 BRI 2T T s, BRosind, MieL
TEpe&h, S. 434485 AAK, AkBE—RREC
FRaewy, MREERTHCEE > FHER, BEX
MEBTMHE & QA BMREH Y, FPEBRY, KER
BLoethodbEREAH LIV, 2 vix—BitlkE<T
B®EEEOT Vo RBEESREY, BmniRi 19,500,
MkDRES Y, [EXUMROE-Ob LI ARYA
73 &, Clindamycin 300 mg +-> 1 B $ [, & 900 mg %
REEA L, 2BEB X VB ohmMAHPmEYRL, 3
BRIV SSFE LK
b, xvEd, Mo
FE R R BRI, &
BB 14 B AHEEX
MR RV TME
CEBEDOEIA DI

#am 0 @ @ (# (@ 7#)
gy & %o 225 e #%, 23H BB
e B i)
W3] ) © ﬁ(?ﬁ% L TWw i,
° 5 2 2% 5 10 5 Clindamycin z 20 8 RS
| ugrathini s st [ w7 évgravnzne” 2p . - B3,
75Dy R omgle X310 30 ERTHELLS, B

i "“/ ‘/Vw/»”\\«/w/\r/-\m“/\m”wxwww,.m PROBET b T\ T36
f‘*’” 7 (% 1) (qj) ) (%) ) 7 HORRE LTc,
sust o e BBV T Rk
sl 4 i B
CRP (#) BEEMRES (1,800 mg
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Fig. 9 2lx B KeXtEms 8 Staph. aureus DIRKIKZM (1 BRET + A 271X 35)

By o 0 B o, @ B o, WG PC-G\ SM ‘ KMI TC | cP ]EM
L Clindamycin 300meX3/@x208 ]

a0 0% N MIC pg/ml | 4.0[>100| 3.2 |>60 |>100] 0.42

R M oE |+ | — | | = — | it
OM | LM | SP |LCM |CLM

MIC pg/ml | 0.82 | 1.2 42! 1.2]0.42

i3 (28) 7 (3 (%)
;§ﬂ4500 1<s woM ? /<8 B 4 E HH 1 + Ht H
Table 5 Clindamycin {# Hii% 0 FBESERERBROHE FRRERESD 1 iz
(1,800 mg/ A X 33) TRRHAMTHE LckE
& -Cix, Table5 iR
N B A K 71‘(A.:J%l\:lﬁ* ﬁiﬁ‘tﬂi' able 5 2R3
156 238 258 '8 L O WEBBEEE & Bbh
R & ml 1400~ 1900 1000~1700] 1750 ~ APTR@7E<, FFBHETIX
—FBaI VA T 8~ a,
E A - + - = - ZTT, CCF, mitE ¥ v
# 6/F - = - BOBB s EANRZ LRI
Rlw & & 2[F - - ¥ 5, GOT, GPT 75 &3
PoE 14/F - - T EEEERRLCG, L
W - - = - e D TRBEEIC LRI g
veMY sy - - - - BB BB &
BUN mg/dl 17 19 23 15 DEED LA, AHITH
R OB 5.5 7.4 6.1 5.3  BEEEEL R LICOMER
rPVTF=Y a4 0.65 0.5 0.5 0.75 B3-TH >t (Table 5),
Na mEq/L 147 150 145 136
K ” 4.8 5.0 4.5 4.1 VIIL % £ (&<[CHE
M | Cl ” 102 108 107 108 ERIEERICDOWT)
: Jit dl 3.2 3.4 3.4
R el Clindamycin {3 75 AR5
5 150. 0 123.0 L. 0B Linco-
BavAsra—a mgldl 229 240 264 338 297 mycin I2H L, X BHicd &
By RT w7 4 2.0 22 pTe BTk w AR
7315 —€ W. 8 6 | 8 8 8 DRERMER Lichs, KN
FANY T xrnTrE—% | (KLA) 8 6.3 9.0 L R REE TR H 2
t4vvrs~tr U 5 7 6 8 o feth BELLI T A
EYAE () mgd 0.3 0.18| 0.2 0.2 10 HWRIZLBBIhZIER
B P %5 O
® Tz 4.0 1.2 15.4 12.6 16.2 1%3&@%“?\]’% ﬁﬁz;ﬁ
C.C.F. - — + -+ + iz, BT z
G.O.T 11 12 10 19 7 ERBH DRI,
G‘P T ’ 6 y 4 10 BIfEA & LT RERE
o : WG & T2t onT
¢ #feL BE-PC 3,000 mg/n A b, AIKCE LCOMIES

+o 33 B, it 59.4g #f) DEIflESHT, 2 fERIEADNRT, BRECLEVEIE ot F
BlE b, AFNC X AMLBERIZ AN, D, HeaEiRE Tk GOT, GPT /o LidECIER AR Lk
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2, EVAEY, 2 VAT r— L1, BEREDO—IICE
BOERDZBRIA, UL ST BFISEREE L
2 B3 EDRBM T2, L LIFD BB ~EE
BECHHINDWHOS 2 AFDLEL T H 2 T
i, GERELHFEOHITAET L LARLTVW B E
BEXhI,

-ﬂ;l‘n

&

FHiA# Clindamycin (2D THIFESEM,
AT D0,

FORREENT DL, 2EDLS THDI,

1) 197 109 fo> Clindamycin (23§ 5 FKE |k 2 9%
FERFERETHE Lich, 7 Fo ik, BhigEkmE, 8-
VBEE, a-BEE, F7 79 7HEE 0.19 pg/ml LUFD
MIC #RLEBEDRZMENL LN,

2) B—7 1 A7 EDBIRICHAO 1o ORZERE &
CHEAT Bcodic, MIC LHIEFAEROBEFRARSE
F& i) 172 16 BRHERO &L, i) 24 KEEK
HEOFIEHE, ill) BEHEMBIC LD 3~4 BREEERE
D 4 BERARER, vi) BRI LT 5~6 Rl sspeE
iT7e 5 6 Bl s, DH AT DWTHEB L, i
AT 4 A7 LB DERREY L HFREO L L ik
LoofEt L s,

3) Clindamycin DEWKPIEEL Staphylococcus epider—
midis ER-2 #k# A\ 5B FER» » 7iET, &RIE 0.03
pg/ml ¥ TREAFETH Dhc, 300 mg RAED mAR

A7 NOL

BEGx, MR 1~4 BRIz 2~4.0 pg/ml D&~ 7 %7
L, 10 p§falizistc v 0.2 pg/ml MREELL EA#HE LT,
o, AAIRICHRIBE SRS R, 20 16~20% &
ENRDBEULE i,

1) BEOCHESEMEE RS D 1 ks L 0S8
NS D | VAT L,

5) AKPMOMLBIERELL ALNT, EsE
BE%ATIe 00 1 oo T OB & Tl AR
LD EEE R L ien Dt

X Bk

) BRER &R #:2 . 7B 26hEPH4E
WHBENEERIC 2T, BIK 4(7) : 678~689,
July 1951

2) &R #, AXFIK, LE#HKME : Lincomycin o
EHFRENESR BREYET « A 7B b0RE
LR, J. Antibiotics, Ser. B 18(2) : 64~69,
Apr. 1965

3) &R # AEOFREEARZUNERE LT
DRRZWF ¢+ X 7%, Chemotherapy 9(1) . 50~
67, Jan. 1961

4) Kanazawa, Y.: Clinical use of the disc sensitivity
test. Antimicrob. Agents & Chemoth. 1961:
926~942, 1961

5) Kanazawa, Y: Single disc method for MIC
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LABORATORY AND CLINICAL EVALUATIONS ON CLINDAMYCIN

Yurtaka Kanazawa & TosHio KuraMATA

Niigata Railway Hospital

A new antibiotic, clindamycin was studied bacteriologically and clinically, with the results which.

may be summarized as follows:

1) In a study with the agar-dilution method on a total of 109 strains of 19 bacterial species, Staphy-
lococei, 8—hemolytic Streptococci, a-hemolytic Streptococei, Pneumococci and Corynebacterium diphtheriae were
found to be markedly susceptible to the agent, showing their MICs of 0.19 zg/ml or less.

2) With the view of preparing grounds for application of the single-disc method to the sensitivity
test in clinical laboratory, graphic analysis of the dose-response data concerning interrelations between
the MIC values and the diameters of inhibition zones were conducted on each of 1) conventional (over-

night:

about 16 hour) assay, ii) delayed (about 24 hour) assay for slowly growing bacteria, iii) 4-hour

rapid assay with heavy inocula, and iv) 6-hour rapid assay with heavy inocula.
Experimental errors inherent were also studied in comparison with the ones in the 2-fold agar-

dilution method.

3) By the thin-layer cylinder-plate assay technique using Staphylococcus epidermidis ER-2 as a test
organism, the concentration of the agent was assayable to the lower limit of 0.03 pzg/ml.
Following a single oral administration of 300 mg clindamycin, serum peak levels of 2~4 pg/ml were.
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obtained at 1~4 hours, with a persistence of serum levels at least 0.3 pg/ml over ensuing 10 hours.
After the oral administration the urinary recovery was found to be about 209, within 24 hours.

4) Treatment with clindamycin was reasonably effective in each one case of subacute bacterial
endocarditis and bronchopneumonia.

5) Any side-effects on the digestive tract associated with the oral administration of the agent
were not observed. There was no apparent evidence of hepatic or renal functional impairment in

the two patients administered orally the agent at a dose of 180 mg for 33 days and ata dose of 90 mg
for 20 days.





