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I. Concerning Streptomycin, Kanamycin, Capreomycin and Viomycin

Akira NAGATA, Mitsuo MATSUMOTO and Minami MASE

(Received for publication August 24, 1964)

Antimycobacterial activities in blood of streptomycin (SM), kanamycin (KM), capreomycin
(CM) and viomycin (VM) were determined by means of the slide cell culture method (SCC
method), and they were compared with in vitro activities of these drugs.

Material and method

1) Antimycobacterial activities of the drugs were determined by culturing tubercle bacilli
/(Hg;Rv. and Frankfurt strain) in Kirchiner’s liquid media added with albumin in 102, or in 1%
«Ogawa’s egg media containing the drugs.

2) In the SCC method, the drugs were added in various concentrations to the healthy human
‘blood, and the antimycobacterial activities in the blood were measured by use of Frankfurt strain
.of tubercle bacilli comparing with those on Kirchner’s media and Ogawa’s media.

3) Each one gram of the respective drugs was injected intramuscularly to a healthy person,
.and afterwards the blood was taken at regular intervals and was observed of the changes of its
.antimycobacterial activity following the lapse of time.

4) Antimycobacterial activities of the blood one hour after the intramuscular administration
were determined by the following quantitative SCC method : Before and one hour after the
administration of drug, blood was taken, immediately put into an ice-cooled and sterile test tube
and was kept cool throughout the whole experiment, in order to prevent the clotting. The blood
taken after the drug administration was serially diluted with blood taken before the drug
administration. Antimycobacterial activities of the various samples of blood which were supposed
to contain the drug in serially different concentrations were evaluated by means of the ordinary
SCC method.

Result

1) By the method 2), the complete inhibitory concentration of SM, KM and CM was 10
mcg/ml. Also the growth was intensely inhibited in 5mcg/ml concentration of SM and KM,
but the inhibition by CM was a little weaker. The complete inhibitory concentratien of VM
was 25 mcg/m], showing the weakest activity among the 4 drugs.

2) When the antimycobacterial activities measured by different methods, such as, Kirchner’s
media, Ogawa’s media and SCC method, were compared, with all of the drugs tested the activity

by Kirchner’s media was expressed higher than that by Ogawa’s media and SCC method. The

* From Aichi Prefectural Hospital, Kake-machi, Okazaki City, Aichi Prefecture, Japan.
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same degree of activity was revealed by Ogawa’s media and SCC method in the case of SM,
but a marked difference of activity was indicated between both methods in the case of KM, CM
and VM, showing an obvious decrease of potency of these drugs in the egg medium.

3) When 1g of the respective drugs was intramuscularly administered, a complete inhibition
was recognized till 6 hours afterwards in the case of SM, and till 4 hours afterwards in KM.
In CM and VM, a
complete inhibition was revealed till 2 hours afterwards and after 4 hours CM still showed a

With the latter drug a very intense inhibition was revealed after 6 hours.

strong inhibition but VM indicated a little weaker activity.

4) When the antimycobacterial activities of SM and KM in the blood one hour after the
intramuscular administration of the drugs was measured quantitatively by SCC method, a complete
inhibition was shown at the 4-fold dilution. In SM a strong inhibition was observed at the 8-
fold dilution but the activity of KM was a little weaker. CM revealed a complete inhibition at
the 2-fold dilution and a strong inhibition at the 4-fold dilution. VM showed a completa inhibition
only in the original concentration, and in the 2-fold dilution the inhibition was not complete,
although still very strong.

Conclusion

1) Antimycobacterial activities of SM, KM, CM and VM in the blood determined by means
of the SCC method did not mostly agree with those evaluated by Kirchner’s media or 1% Ogawa’s
egg media.

2) The activities in the blood by the SCC method were observed to be weaker as compared
with those obtained by Kirchner’s media.

3) When 1% Ogawa’s media were used, the same degree of antimycobacterial activity was
revealed as that by the SCC method in the case of SM, but in KM, CM and VM, the decrease
of the activity was very marked showing an obvious difference in the expression of the activity
between both methods.

4) Either in the in vitro results by Kirchner’s media, 1% Ogawa’s media and by the SCC
method, or in the in vivo results by the SCC method, the antimycobacterial activity was highest
with SM, and next with KM and CM in that order, and the lowest with VM. But the complete
inhibition in the blood by the SCC method was observed in either of these drugs after the
intramuscular administration of 1g.

§) The antimycobacterial activity expressed in Kircher’s media and Ogawa’s media can

not be accepted as indicating directly that of the blood. The activity obtained by the SCC

method is considered to express a value nearer to that in vivo.
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1T 10 meg/ml Th %, HgRv #k & Frankfurt gk o
Table 1. Antimycobacterial Activities of the
Drugs against Tubercle Bacilli in

Kirchiner’s Liquid Media
Size of Inoculum : 10! mg

Drug concentration (mcg/ml)

1\25{51m 25

Strain Dr“gg 0 ‘ 0.1 ’0.25) 0.5

SM || |
KM
cM
VM

SM| | i |
Frank- KM | it | it
furt \oM 4 | |
VM%% |

HyRv ; R
#
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After 2 weeks’ incubation

Note : Growth of tubercle bacilli in culture was evaluated

using following symbols.

— : The same as control (resting).

+ : Slight increase of sediment observed on shaking the
test tube in comparison with control (resting).

: Growth observed only at the bottom of test tube.

: The above mentioned plus growth observed on the
top of medium but not covering entire surface of the:
top.

i : Essentially the same as H but growth covering whole

surface of the top.

##+ : Growth covering not only the whole surface but also

climbing on adjacent walls of test tube.
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Antimycobacterial Activities of the Drugs against
Tubercle Bacilli in' 1% Ogawa’s Egg Media
Size of inoculum.: 10~!mg

Table' 2.

) Drug concentvratibn (mcg/ml)
Strain | Drug : —
0 \0.25] 0.5 L1 25 5 | 10 2 | 50 | 100
SM | | M| M| | 25 1 0] — | —
LRy | KM it B A A - S A
7RV | -
CcM | {if i H HE H + 117.5] 1.5
VM | it AR AN A 16.5
SM | i | M A M M H | 19 S Bl
Frank- | XM | it ) M| W 29 0.5
furt oM | WD M| | [89.5
VM | i S ST

After 4 weeks’ incubation
Note : Growth of tubercle bacilli in culture was evaluated using following
symbols.
Number : Average counts of colonies (200 or less).
+# : Colonies innumerable but almost distinct (more than 200).
it : Moderately confluent growth
i : Completely confluent growth

Table 3. Antimycobacterial Activities of the Drugs against

Tubercle Bacilli in 1% Ogawa’s Egg Media
Size of inoculum : 105 mg

Drug concentration (mcg/m/)
Strain | Drug - - . SR
0 ‘0.25] 0.5 ] 1 \ 2.5 ! 5 [ 10 | 2 | 50 | 100
SM | 121|181 179 | 61 — — —  — | — —
KM | 121 103 | 132 99 37.5, — | — | —
HyRv
CM | 121 105.5 119 | 130 | 102 = 1 | — | —
VM | 121 162 | 130 122.5105.5 22 | 0.5 | —
SM | 170 | 165 187.5 151 | 105 0.5 | — — | — | —
Frank- | KM | 170 197.5207.5 180 [187.5 3.5 — | —
furt | oM | 170 207 | 195 | 147 | 160 | 6 | 2.5 | —
VM | 170 175 | 158 [157.5164.5181.5 3 | 0.5

After 4 weeks’ incubation
Note : Symbols in this table are the same as those in Table 2.
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Table 4. Antimycobacterial Activities of the
Drugs against Frankfurt Strain Determined
by Means of the SCC Method

Drug concentration (mcg/ml)
Drug 1
o |02 05] 1 [25]| 5 |10 | 2
SM | M| | w2 - -
KM | | | | = -
CM | | M| M| M| W+ — | -
VM| M| || | | -

After 8 days’ incubation
Note : Multiplication of tubercle bacilli in culture was
evaluated using following symbols.
: No multiplication of tubercle bacilli
: Bacilli of 2 to 4 multiplication dominating
: Bacilli of 5 to 10 multiplication dominating
: Bacilli of 11 to 30 multiplication dominating
: Bacilli of 31 to 50 multiplication dominating
: Bacilli of over 51 multiplication dominating

FEF+

Table 5. The Minimal Inhibitory Concentration
(M.I1.C.) of the Drugs Compared among the
Different Types of Media Employed

Size of M.I.C. (mcg/ml)

inoculum SM KM cM VM
Kirchner {10-'mg| 2.5/ 2.5 5 10
HgRv 1% {IO‘Img 5 25 50 | 100

Ogawa {|10-5mg| 2.5 25 | 50 | 100

Strain| Media

Kirchner | 10~!mg 2.5/ 2.5 5 10

Frank- 1% { 10'mg| 10 50 | 100 | 100<
furt | Ogawa | 10-smg| 10 | 50 | 100 | 100<
scc 10 | 10 | 10 | 25

|

HEFHoTwb, CM 12 2 5% cgebiik, 45T +
< SM, KM 4 b, VM2 bIc§E<, 1f535EeH
1B, 26512 £ TR IETIZ R 2%, 4 53 i L7 bt
BLizgrtALrZEIRL b, ZORETEH, 1L H SM,
KM 13, o\ CM, VM oJJECHL B 171388 < 7«
%o

RERLVICEE

Kirchner ygfkizih, 1% /MK, SCC oM<,
MENORBILT L —F Linwoik, Bl EoFEERK
RIVHELNThB, £IFHF L b Kirchner ygikizth <
PENz oL i KB &h, SM, KM ©ix SCC
T AR e, Kirchner ooz 4E k4
TRTBEED 4552 TEL, CM, VM T3 2 fEDEmE a3
L7zo SM 1 1% /Mg 2 SCC B r Tk, 5241k
BEITIZIER U Th 525, KM, CM, VM 3/
EEOWET LT AL L, SCC KX b & LI P
I EH S,

SM, KM, CM, VM o 4 ZDROHE T in vitro
s\~ Tix, Kirchner ¥ (A 5sH, 1% /IEsn, SCC

wE BA0E B1E

Table 6. Changes with Time of Antibacterial
Activities in Blood against Frankfurt Strain,
Determined by the SCC Method, after
Intramuscural Administration of
the Drugs (1g)

After administration (hour)
Drug f%f,; -
12 | 4|6 | 8|02
sMm | ; el I R T T
KM | #ft | — - - + H# | A |
CM | #ft | — | — | & | H | #if | # |
VM | it | — | — |+ | H ] |
After 8days’ incubation
Subject : Age 41 Male Body weight 54kg
Note : Symbols in this table are the same as those in.
Table 4.
Table 7. Quantitative Determination of Anti-

mycobacterial Activities of Blood against
Frankfurt Strain by Means of the SCC
Method One Hour after Intramuscural
Administrations of Drugs (1g)

One hour after administration

Drug |Before Dilution of the blood

1x | 2x | ax | 8x | 16x | 82x
SM | H{it - - — * H Hit
KM | it — — — + H i
CM | +# — - + i it it
VM | it — £ H it i 1t

After 8 days’ incubation.
Subject : Age 41 Male Body weight 54 kg
Note : Symbols in this table are the same as those in.
Table 4.
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», Fho SCC BRIt X BT TIE 45 F THRAMIET,
BfETELDTHWIIEIERL, 16 f5XhizLA L
BLIE e 2 B0 FADATIR D7 HEERTIE, SM 13 Kir-
chner ¥EHhDR/NFEE BT 2.5 meg/ml T BIT.
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g WETH B i b3, Dye Kass ORI X % UK
I DELSERAIND O YR TH DT 7sdo b Kirchner
F 7212 Dubos R COHBEINIFD ¥ F MR BT
T b\, TOZ LIIMED dBDBL T AHTH
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HARRD bhiehoicThs 5 L gshs, BT 5
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