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We have reported in a previous paper that inhibitory effect of Ethambutol (EB) on twen-
ty-three strains of atypical mycobacteria and teu strains of acid-fast bacilli isolated from
natural sources was much stronger than those of PAS, Cycloserine, 1314 TH and Tibione, and
comparable to those of INH, Streptomycin (SM) and Kanamycin (KM). In this paper, the
writers present their studies on the effectiveness of EB against mice infected with atypical
mycobacteria.

Albino dd/y male mice weighing 18 g were divided into four groups. Each group con-
sisted of fifteen mice was infected intravenously with 0.5 mg of M. kansasii P1 strain, 1mg
of Nonphotochromogen Okayama strain, Scotochromogen Aratani strain or 2 mg of Rapid grower
Yamamoto-s strain respectively. Those groups were further subdivided into three, two of
which were treated daily with subcutaneous injection of 1mg of EB or with 1 mg of SM.
Only the mice infected with Yamamoto-s strain were divided into four groups, three of which
were treated with 1 mg of EB, 2mg of KM or 1 mg of EB plus 2mg of KM. Remaining one
group was employed as a nontreated control.

The treatment was started the following day of infection, and the animals were sacrificed
three days after the last drug administration. The duration of treatment was four weeks in
the mice infected with P1 strain and Aratani strain, six weeks in Okayama strain infected
mice and two weeks in the mice infected with Yamamoto-s strain.

Therapeutic effects were evaluated comparing macroscopic findings, viable counts of visceral
organs, and body weight change, between the treated and non-treated groups.

The results are shown in Figs. 1 and 2, and Tables 1 to 4. In every aspect above men-
tioned, the remarkable effectiveness of EB was revealed in the mice infected with P 1 strain
or Okayama strain, while no significant effect was demonstrated in Aratani strain and Yama-
moto-s strain. In this connection, strains P1 and Okayama were inhibited completely in vitro
in the concentration of 5 mcg per ml, whereas strains Aratani and Yamamoto-s was done in
the concentration of 10 mcg per ml. The combination effect of EB and KM against the mice
infected with Yamamoto-s strain was remarkable, in spite of the less effectiveness in the
single therapy. The therapeutic effect of SM in each group was not stronger than that of EB

or was almost comparable.

* From Department of Bacteriology (Director : Prof. Kaoru Urabe), Hiroshima University
School of Medicine, Hiroshima, Japan.
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As a conclusion, the effectiveness of EB against mice infected with atypical mycobacteria

was parallel with in vitro susceptibility of the infected agents, and effectiveness in vivo of

other susceptible drugs was enhanced in combination with EB, even if it has less susceptibility.
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WA s BRIk 2 BRI Eh TR T, RERTHS3
BieoThH BREEEIR Lico

¥, ERO LS RBERABREDRIUL, oML
DPRABED < v AT B HEHO BT T\, 0
HRABRMOREL R T 2ECHLOTIEE DL 32D
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Fig. 1. Average Body Weight Change of Each
Experimental Group of Mice Treated with
Ethambutol, Streptomycin and of
Non-treated Control Mice

Infected intravenously with P 1 strain

26} *—* Non-treated control
o—o Ethambutol

24| e--- Streptomycin

Body weight
—
[=23
>

Sacrificed for
'——Drug udministralion-{ ‘:‘\:u:)}:gy
N 1 ' 1 1
0 1 2 3 4

Time in weeks after infection



196646 5

F T BEICHE L BAEN B~ v ARSI F
n: B L TR ANCERDHER T2,

£ B K &

1) P1 gkR$u~ v AT 5505 : hEO #EBICD
WTIIRK IR LI Z & &L EB #5658, SM 58
IR AR Lich, SBT3 BT ClIRsH
LRABEOHEMEY R LIch 48 h BEORA X R,

EHLLLOIBBREE TERF LI I, I, B v
BORBERE, MEES IOCAE 10mg M4h 0 4H
BR3E LR LI, Tibh, WRARE TIINBIIT
LOTILBIDIICE 25 b+ H 2k L SHEFHIAR D
hicOi KL, EB #58k LU SM 5 TIX T
LEDBRICHOI, ERETHEETIL — B VD
T, HEHLLL2HOVTHROAEY LI EROHEED
EENRET HE@ETR LA, — BB~ A
OHBL DR 52 EB X8 SM £ 5 OFN X
Db S DEBDFEED S DI, T EBiFE
B SM 5 oM TCIbTr0ETEISLS M ES
RAKIBEC SR ThH Ol KHERICOWVLTARD
K, ZThRBWTHnLhOEX I OTHBHTCIRE
FHIhIKREMLOL,

2) WMERRP~ v ACHT IR HEHOHBICD
WTIE, BBEE EB X0 SM K EFH L ORI L

Table 1. Therapeutic Effects on Macroscopic
Findings, Number of Viable Bacilli in Each
Organ and Lung Weights of Mice
Infected with P 1 Strain

Treat- Organs wlé;lgnhgts

ment Lungs i Liver I Kidneys | Spleen (mg)

+/M L —/H =/ =/ 260

N HA | -/ =/ /4 500

trgxa‘Eed H/M D =/ =/ =/ 330

H/4 | =/ =/ =/ 380

H/ | =/ | =/ | —/H 360

o=/ | = = =i | 200

Eth -/ | —/H | —/H | 180

Qﬂf' =/ | =/ =/ —/+ 180

=/ | =/ =/ =/H 240

—/H | =/ | =/ | —/+ | 200

-/ =/ =/ =/ 170

Streot —/H | =/ /| =/ 170
0.

ePO |/t | =/ | =/ | =/ | 190

—/H | =/ = | -/ 210

-/t | /% | =/ | =/ 220

Note : Numerator shows the macroscopic findings, +, 4
denotes the degrees of tubercle formation. Denomi-
nator shows number of viable bacilli, +,H denotes
the degrees of proliferation.
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BTHREL, MBEISBCED bR, b
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Dfco FLENBEROHE THITL A L ARFEICEX
Tehotce BB L D DEERICHEDERITE 21K
Lick 5ic, EB 580X b OEEFAERIT NEH
BIO SM E5BIIOFERLI D 2/ bThiT
LY FE Dt MUADARETIE 3 FHOMICIZ LA LEIR
e otc,

3) MILBRRRE~ v ARKTIHR  FEOHBIID
W BEE L EB L or SM £ 5L O EIITE
AYEILL, FHLTIEBRIX 3~5g o FiFATH
L, 2BERCREHFLABEETTRAL, UKkizE
TIEFCn Lico £F B, HNEORRAFZES XU
FRI D OBTERECOVLCTTIR IR LA X 5 ERHB
HTX2fnThFh 33 HER L 438 HEKIELCL
feoiext LT, BEHTIZLMMN 46 BEOREE T
HF Lico RO BRAFETIX, BE O No. 2 Df
TSR L, b RmEmThic b BT/ NERENE
DEAMHED bh, F RO No. 5 0IIZBEL L+
H=2ORRKRERH L BAR ORI, Thick LTHRERT
BThow v AR RERBDILHOC. HEREELD
DEEBTHEHRTIE, EB R XU SM £/ ERCEH DT

Table 2. Therapeutic Effects on Number of

Viable Bacilli Recovered from Each Organ
in Mice Infected with Aratani Strain

(in 10 mg)
Organs
Treatment
Lungs l Liver 1 Kidneys Spleen
2400 220000 ‘ 1200 70000
5300 1300000 3000 12000
Non-
treated 700 230000 | 4700 240000
6000 800000 800 270000
3300 2000000 7400 60000
400 670000 2500 200000
100 350000 600 400
Etham-
butol 120 300000 1600 500000
500 330000 200 2000
900 240000 | 600 200000
1500 580000 1200 310000
2000 800000 | 1900 210000
Strepto-
mycin 1000 960000 2200 80000
4600 | 250000 | 900 30000
5000 580000 | 3200 60000

Note : Number in the table indicates viable counts in 10
mg of each organ.
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Table 3. Therapeutic Effects on Survival Time,
Macroscopic Findings and Number of Viable
Bacilli in Each Organ of Mice Infected
with Okayama Strain

Treat- | Days Organs
t

ment sacrc':ﬁce Lungs l Liver Kidneys| Spleen
33* [ 200 | 40000 70 | 1700
43* | 30(4)300000(+) 40 | 8200

Non- & 45 | 46 1260000 9 | 5400
45 | 500 (110000 19 | 2700
45 | 100 | 30000 70 | 3000(+)
45 2 3800 2 600
45 0 2 0 1

Etham-| 45 9 | 16000 2 | 11000
45 | 16 | 30000 5 | 14000
45 15 | 14000 2 | 2200
45 8 7200 1 | 3900
45 0 1900 2 500

Strepto-

myein | 45 6 500 5 | 2400
45 1 2500 8 200
45 12 | 4700 | 2| 5300

Note : () Shows the macroscopic findings; +, 4 denotes the
degrees of tubercle formation.
Number in the table indicates viable counts in 10
mg of each organ.
* Survival days

itk LU X ) OEBRERC K THBHEOZA S
CHEL TR, £ EB 550 No. 2 offiss
BUOF LU SM #5850 No. 2 DOffirbik e i
HEHERETLL RN DD EBET AR T
B0t LM LEBREFED S LD 2HORL HDRT
BETIUCLAMNBEOLHICE L TS K OEEH
Fer Lteht, T L SRERLLDTIL i b ot
L, ¥7- EB 58 SM #55 O b &40
RTELIZ\ 3T EDER IO, FRBOERD ML
BT o BREEOMYs X EB 58 No. 1 0
L HITIEARHED b, ThEh 1,030 mg 3 L 1x 1,020

Fig. 2. Average Body Weight Change of Four

Groups of Mice Infected with
Yamamoto-s Strain
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mg ¥R LA, FOMOARKICE D TIIE {Eidieh
1o

4) Uk s BRE~ v ACHT IR FEOHBT
BR2IRT L, RBHLEREHLOBCHL,
EMNB DT Thobb, HREOALK 1BECEED
BAOxR», 2BRREOTERFOFEICHE Lico
L, BEEREE LICKEMBLY TR LI, &K EB+
KM RS ERTIE LV EERLY, KM RS
By EB MM ER L RN OWTHE L.
BE%, £#RBOEEYIE LCER TIAHREIE
LAY ERID bhiehoteh, Th bR BIRERE
ETIIRACTRLIEZE L, SBHEO 4 G0l LS5
BIDOBIC I\ TR B EM I\ L/ b OBER D
owxtl, EB M5 140 B, i EB+
KM #5812 1 floliic Fh FhbThic 2~3 20

Table 4. Therapeutic Effects on Macroscopic
Findings and Number of Viable Bacilli of
Each Organ of Mice Infected with
Yamamoto-s Strain

Organs

Treatment
Lungs ‘ Liver i Kidneys ‘ Spleen
21 i 80 | 5 ‘ 10600
60(+)| 67 | 48000(+) 1900
Non- 250(+) 14 | 10900(4) 55
treated 17(+) 30 | 9700(+) 900
190 150 | 54000(+) 180
52(H) 34 | 33000(+) 370
33 170 { 18000 ; 1500
132 190 | 37000(+) 400
Etham- 77 20 | 19000 | 270
butol 23 58 340 120
0 0 | 3600 100
400 27 | 15000 360
120 100 7 590
5 30 | 4700 39
Kana- 12 46 0 300
mycin 58 93 | 18000 120
2 33 700 140
17 35 1 46
0 25 6 210
Etham- 71 23 120 120
butol 7(+) 0 | 110 4
K;Za_ 0 13 0 60
mycin 26 1 0 20
0 2 86 5

Note : ( ) Shows the macroscopic findings; +,4 denotes
the degrees of tubercle formation.
Number in the table indicates viable counts in 10 mg
of each organ.
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EB i 5HCIiZ XD X 5 RRFHIRD b, »o&RA
L v ERRTERCKS\T, EB X0 SM @55
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