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Fig. 1. Comparison of the Anti-Microbial
Activity of Isoniazid Against HyRy on
the Glycerol Egg, Kirchner’s Agar
Slant, and in Kirchner’s Semi-

8F Solid Agar Medium
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Fig. 2. Comparison of the Anti-Microbial
Activity of Ethionamide Against HgzRy
on the Glycerol Egg, Kirchner’s
Agar Slant, and in Kirchner'’s

Semi-Solid Agar Medium
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Fig. 3. Comparison of the Anti-Microbial Activity
of Dihydrostreptomycin Against HyRy on
the Glycerol Egg, Kirchner’s Agar,
and in Kirchner’s Semi-Solid
Agar Medium
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Fig. 4. Comparison of the Anti-Microbial
Activity of Viomycin Against HyRy on
the Glycerol Egg, Kirchner’s Agar
Slant, and in Kirchner’s Semi-
Solid Agar Medium

Xem === x Glycerol egg
7+ o—-—o Agar slant

e N N X, e——— Semi-solid agar
o 6
<
2
=
57
e 4r AN
2 A
g 3 K
E N\
z A

2_ \
@ X
5 X )
= 1 \
>
! s L 1 L L L . Y :
0 05 1 2 4 8 16 32 64 128

Concentration of viomycin(meg/ml)

PREEtC OAFIMBRITEREHTO LR LIIEFTL
HENEB LR, IS TO VM OHE DI EREM
TOM1A~16 BE EHEEIN D, L L, FIRBES
HWTOEFIMBIIMO 2 T OMBR L FTeY, £X
Bl L OUNETREATERL A REORA AR LR
DXL, FREEHTOHNE NI ER EORM %
AL

5) KM (X5)

KM ofighd Fiishisth, FRgH, IgEHhoIR
ERFLTHbIhTwieo L L, ¥R & %ER
B 0L TN THY, $1order DEH OB A
Abhie T Eishot, ThIH L, JiEcoiE
NOWFHNIE L, EREHCHEBEER Y 1 order
Pxeic KM ORI 0.4meg/ml THY, 18 3
order DA A 0.8 meg/ml Ty 5order OFA 1.6
meg/ml THLRIDORN L, IS T iRt 5
BROBA B L KM BEIZ, DD 6.4mcg/
ml, 12.8 meg/ml ¥ X0 25.6 mcg/ml CH by, JPktiy
TD KM DREEFM L3R/ TDIIT 1/16 BE
LBbhs,

6) PAS (%1)

PAS 2B XA TOHEORFT LI K
dysgonic THocicd, EEBLXELL KX & »
TEEMIDOlo 22T PAS oL TiE DR D DL

519

TD 10 mg WEEENONEN YRR LI, PAS i1
FEBIEREL T THIUE, 5L SRAKLIE DY
FbLlTuie L LEBFEEOEROHELINEA
A2OLIBLTHY, FMBFHTIIRETH D,

Fig. 5. Comparison of the Anti-Microbial
Activity of Kanamycin Against HyRy
on the Glycerol Egg, Kirchner’s
Agar, and in Kirchner’s Semi-
Solid Medium
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Table 1. Comparison of PAS Susceptibility of
HgRy on Glycerol Egg Medium, Kirchner’s
Agar Slant and in Kirchner’s
Semi-Solid Medium

PAS mcg/cc
o |0.0110.05 0,1

0
Glycerol egg # | ' #  H ’ -
‘ —_

Medium

Strain
.5

HyRy | Kirchner's agar slant | # | 4 [+

| Kirchner’s semi-solidi # H I H +

BESLUER

4 OFM T OHERKI OB 1L H DERL RFHY
CHERS LIcBREL LT, #REME LT4EOK
REg A AT BIRY 3 X OWRIASEH 2 FE L PRKEH & T
HEx T ot BAR? SofEnabh5s2, Wwih
P RDOBODEMTOERF DR IHEBRIBESLHZD T
LR IOVBEANMIONT WS, L LEBEREYE
%25 AEMAYANTEDORDDEMTONENOTENT
wHETAHATIE, A—EEFAvEETIE EHL
EETAHEAEMC T HREEFEEROEC L OTRER
IEHoBh oMY, LrdHEh2Eb LISl
Ehb, REYZLHEIELELOBECHTT, &
Bwasz ENTEEL LD, TR, EREE
FhRLWHREM TORORBEHIC D ENRALRRWT &



520

A—4HTHBD, EEOHRIEZHTOE 1mg Hic
DOEEBMECIZEAEEDRDLRIENT END
KRB UREMTORFTERDOEIL, KSOROORH
TOHBEKIONENOERXRbLT DL AL LTIV
EE2bh B,

— e HEE R, IS T ORENIHMET LTH
bhBZERELBDLRTE D, HERERHY i
DHSM 35t I BRED 2 HEBY R IR H L 5
FRINT B, TS & 4 ARSI T OB BT
¢, PR 2 5B DHSM %4 T s Iissit

T ELI S BbEh 5 & 8|EYD BADLR DA,

ZEEZORMEL, INE CRARZIHEOREE L L IRERE
HFFITEREMT T B EBEZELIBAIILE D
Wik, nBwgERhC 4 f58& 0 DHSM #inz Tk HE
MPHDOte L LI D4 {EE S EIR1 /NI E
e F— LR EE ¥ X RIERE M L O OE N O
BIhFoETHOT, I to DHSM o ffffiE
MMERERT DS DTIEE, L2 THEHORR
25 EDENRBR LB B R B Tt E R T
JuE, fob z 2820 DHSM % inx7-& LThIPKH
CREENE LR IR BDIRIBARDO L THY, MEE
DER—FKEWIBEENG, e bicJisgEt~ao DHSM o
HWREYZATAHZLRBHLELBRbRS,

KM 3 X0° VM oBpsti CoREN O R L e >
W, KW ixF e F—REM L Offic KM (X
20 f%, VM i35 E0MENOERXRD, TMHERE
DRBER T2 NI (BOO X, T KM 1+
NeF—EREMDITFE 110 i IEHAYET L T i
EHEL, PH 5, AU TIIERERTO
1I0BEDHE N2 BbT I T E¥ih ok BRL T
b, ZhbDWEHELELUD, FliRA—EROEY
AvkEZEORB S, I To KM ofEMIzEX
EHORIF 116 BELHER IR, LiL, Jigtd
<o KM ofiEHHi% HE LK HD il 1%/h
gt KM i3, 22~14 038K FE LT o b X T
WhHe LIchiDT, MO BETASRI-RERIES
DEIDY S, FEEF~DORED T X 5 HE MRS
DEEDIZHHNEL, DEDOEYFEHFEOIE LT
PP L FE R TOHENIRE L EbIhic WL B
Hbh b,

¥t VM ® INH Th7cZ b, HOBAMN B DI
DOEWTET L THb IR, BETHIERED
PSR RDORDODEMTORENDEL, Hilk
EOXRKYSH LIS TORENOENE L ELX
hiewdbodb b, HEEMEONENRRY, 1#EE
BEENOB/NREEHLEREDORC I >THELTHED
EARBECIE L EYRTIDLLLRWBELH
AHLEREBTHILENDD LRI %,

m omvE B12E

ERANERERTEOHENRZETLTRbERS
CLRBILTIE, EEVRF e F—ERELE 1 %0
|2 & 2 BT INH itERE 272t e 2 b, *
e F—FEREMDIZ D HEWTHEERE S hic L B
L, B0, Ho7A7 s vEREMENIE
< INH M@ ofMEEL &L, 747" 3 vERER
ReRE W EL R THEEAY AT 5H. LrL, &
B OBERY 7T VEREMII/NIEE X H INH
HHEORBECE L TWA DTN E LTS,
WHIRSHE Y AV ZEZOREL INH ofiEENixE
REHTIHET LTEb IR T, FREEHTO
EHEORB L, V—_wEAThI4BETHETES
L5 Knox!? o#fé&o k5, EREMCHE~NhiE
AR TE Y, KB e R E To INH
OHEHDEY, BEORBNTHEMOBEDHRT X
DOTHEULSDLTBbhT, EHEERL OBEBRED
EDERM, BERAZFOFEBLEALL WD LE
ibn}bo

LA L 1814Th zoWwTid, FareF—FREME
R B L TR OHEANCEN R D RIgh DI e
DEEDL DY, ThHLORKLEZEOBRME OHEED
BRI OWTXB LTIV

¥re—BRCEEEENKE L X3, EHORNEFE
PIEEEAMET LTHRHLIhBWIS, R1~5RLi
AFEBENS PSR X S, HEihOERBREEH
MRS TEEIZECHP LT, T0EEF

eie B Eidiel, HHBET T IEROR R
EDEBNERHIREY, HD SO TIIREEICTFTL
TRERBEVENRRE 2 ~3RKcbic VAR LI
FTuwho ThIR, Tk 2 EHRSHEOERATL AR
DEOPRITBRZUOECEIFEL TV B L #EK
T5L0LBbh B, ZOBRIUEOKEY negligi-
ble T 5T EEEEY 103mg LITT 55,
FRRAKBOBEYERE LLBARIE, HHEFRECE
DEBENRBEDOLNTE, TOEBMLE T 2 UTOHER
FOREES % OT end point L LT\% Marks!® 03
FIRSZEUREDHEXECE L HLELDD LE X Do

Bk, HOEFARZHCRETRREAT v v 70D
PEcoOWTHETIUE, RewkrLicl & INH &
XU KM SR/ coEFREucr, BREEt
GHAEMF v v TOWTREYAVTHIRE A EENAD
hitvwowrK L, DHSM cit@sts+ vy 72 EAT
AEZTOHENDIMLEbIhB3 X5k b, LK
0.8megiml L5 REMIENHEECHbLLIZLD
BETIHAEY F + » 7 EARK A~ 3 order [ LD
BHROENAL R,

Halpern!” % Reil® nfTicoiiz & RGBSR
Tl LTh, EFERSEETOERTRAES X



1963411 A

DEEMADOEEIBESYEF v » THANL SR
Tuntoo WMEMMOEIC D ZHEEA %R DHSM! H
gt s vy THBTRELTWAEBC XY L VA
R LicieThiud INHD T RRORERAD

Fig. 6. Effect of the Mode of Tube-Sealing
on the Sensitivity of HgRy to Isoniazid,
Dihydrostreptomycin and Kanamycin
on the Glycerol Egg Medium
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Expressions of the In Vitro Activity of Anti-
tuberculous Chemotherapeutics Depending on Dif-
ferent Colony-Countable Media. Report 1. Oga-
wa’s Glycerol-Egg Medium Containing 1 %, KH,PO,,
Kirchner Agar Slant, and Kirchner Semi-Solid
Agar.

Expressions of the In Vitro Activity of Antituber-
culous Chemotherapeutics Depending on Different
Colony-Countable Media. Report I. Ogawa’s Glyc-
erol-Egg Medium Containing 1 9; KH,PO,, Kirchner
Agar Slant, and Kirchner Semi-Solid Agar.

Experimental research work was conducted to ex-
amine the medium-dependent variation of the anti-
bacterial activity of known antituberculous agents,
and thereby to see the influence of test medium upon
their antituberculous activity. In view of the prac-
tical significance of this work in association with
clinical drug-resistance test, three kinds of colony-
countable culture medium were brought under our
examination, which have most frequently been used
in routine laboratory work in this country.

Materials and Methods: Test drug samples were
dihydrostreptomycin sulfate, viomycin sulfate, kana-
ethionamide, and para-

mycin sulfate, isoniazid,

aminosaricylic acid (sodium salt). The employed
strain of tubercle bacilli was HyRy. Test culture
medium was Ogawa’s glycerol-egg slant containing
KH,PO, in 1 %, Kirchner agar slant containing hores
serum in 10 9, and Kirchner semi-solid agar con-
taining horse serum in 10 9%;. Excepting ethionamide
which was dissolved in propylen glycol, other 5 test

drugs were dissolved in distilled water. Then, these

six drug solutions were diluted with distilled water to
be added to the media in desired concentrations.
Serial ten-fold dilutions of the test tubercle bacilli
ranging from 1mg/ml to 10-® mg/ml were prepared
and each of those dilutions was inoculated to the
media in an amount of 0.1ml. Reading of growth
was conducted at the end of 4 week incubation at
37°C in the cases of Ogawa's glycerol-egg slants and
of Kirchner agar slants, but at the end of 3 week
in the case of Kirchner semi-solid agar. From the
colonial numbers on appropriate media, the numbers
of living bacillary cells contained in 1mg inoculum
were calculated. .
Result : I) The in vitro activity against tubercle
bacilli of antituberculous antibiotics such as dihydro-
streptomycin sulfate (DHSM) kanamycin (KM),
and viomycin (VM) was expressed in a lower
grade on glycerol-egg slants than on Kirchner agar
slants, for example, 1/4 concerning DHSM, 1/4 to
1/6 concerning VM, and 1/16 concerning KM. II)
The activity of DHSM was expressed in almost the
same intensity in Kirchner agar slant and Kirchner
semi-solid agar, but that of KM was expressed
a littie stronger in the latter medium. On the other
hand, the antituberculous activity of VM was ex-
pressed as a rather gradual survival curve on Kirch-
ner agar slant. III) The activity of the synthetic
compounds such as INH and ethionamide was express-
Ethionamide
IV) With
the increase of drug concentration in culture me-

ed lower in other kinds of medium.

was less active on glycerol-egg slants.

dium, the bacillary survivors decreased rapidly.



1963411 A

However, in the concentrations above a certain level
specific to each drug, the decreasing rate of the
surviving bacilli became much gradual indicating
the presence of drug-resistant bacilli of the rela-
tively low grade mixing in the cell population of so-
called “sensitive strains”. V) Even in the case of
INH, there was an interval of 8 times of the drug
concentration between the first appearance of growth-
inhibitory effect if any and the so-called “complete
inhibition”.  Accordingly, it might be inevitable
that there would occure the difference of “M.I.C.”
to such an extent as 8 times depending upon the

size of inoculum. Particularly, this variation will

523

be liable to occure concerning the drugs whose anti-
bacterial activity is mild and gradual as in the case
of ethionamide. VI) Kirchner semi-solid agar me-
dium was proved to make both antibiotics and syn-
thetic compounds express theirs antituberculous
activity in the most stable and unvariable way among
VII) In the case of

the activity was expressed more in-

the media under the test.
streptomyecin,
tensely when inoculated test tubes were sealed with
an air-tight gum cap instead of an air-passable one.
However, this observation was not obtained con-

cerning KM and INH.



