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In order to differentiate Mycobacterium avium from Battey bacilli, comparative pathogenicity
of these two kinds of acid-fast bacilli from the aspect of Yersin type for rabbits was.
investigated.

Four strains of M.avium and eleven strains of Battey bacilli were employed. Bacterial
suspensions (10 mg per ml in saline) were prepared from two-week old cultures grown on 1%
Ogawa egg medium at 37°C. Two male rabbits, weighing 2,000~3,000g, were inoculated
intravenously with 1m/ of the bacterial suspension of each strain. After infection, the animals.
were weighed every other day. Quantitative blood cultures, and measurements of total serum
bilirubin were done before infection, and one, two and three weeks after infection. With the
exception of animals that died, survivors were held for 21 days. At autopsy, gross findings
on lungs, liver, kidneys and spleen were recorded, and each visceral organ was weighed and
cultured for viable unit counts.

All of the animals inoculated with M.avium died ten to twenty-one days after infection.
With the exception of one animal inoculated with the Shimamoto strain, all animals infected
with Battey strains of mycobacteria survived twenty-one days after infection.

All animals inoculated with M.avium decreased markedly in their body weight. However,
most animals inoculated with Battey bacilli usually increased in body weight, with the
exception of two animals infected with P39 strain and P42 strain, respectively. Also, these
latter animals decreased in weight to about the same degree as those infected with M.
avium. )

The total serum bilirubin of animals infected with M.avium increased to 1.0~15.2 mg/d]
and yellowing of the ears was noticed two to three weeks after infection. With the exception
of the Shimamoto strain, none of the animals infected with Battey bacilli showed such an
increase in total serum bilirubin amounts.

The number of bacteria recovered from the blood of animals infected with M.avium
increased markedly two to three weeks after infection as compared with the number recovered
one week after infection. Except the Shimamoto strain, blood cultures on animals infected
with Battey bacilli were almost negative two to three weeks after infection.

None of the animals infected with both mycobacteria showed macroscopic abnormal findings

* From Department of Bacteriology, Hiroshima University School of Medicine, Hiroshima,
Japan.
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on the visceral organs.
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Spleen to body weight ratio of two animals infected with the Flamingo strain and one with

the Kirchberg strain of M.aevium was high. However, the ratio of animals infected with the

Nagoya 59 strain and the E 38686 strain of M.avium was much the same as that of those with

Battey bacilli.

The viable units recovered from the visceral organs of animals infected with the Shimamoto

strain of Battey bacilli were a little lower than those of M.avium, and yet much higher

than those of other strains of Battey bacilli.

The viable units recovered from lung, liver,

kidney and spleen from the animals infected with Battey bacilli other than the Shimamoto
strain were lower in the orders of 102~10% 108~10¢ 10~10% and 108~10¢ than those of M.

avium, respectively.

All rabbits infected with M.avium died of Yersin type,

whereas none of the animals

infected with Battey bacilli, except the Shimamoto strain, developed Yersin type. Therefore,

it is felt that the investigations on the comparative pathogenicity from the aspect of Yersin

type for rabbits may be helpful for differentiating M.avium from Battey bacilli.

Further

studies are necessary to identify the Shimamoto strain as M.avium.
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Pathogenicity of Group III Battey Bacilli and M. avium for Rabbits

(1. Survival time, body weight change, total serum
bilirubin amounts and blood culture)

» i\“57, g"g :é’uT ,5% S ng?‘l_‘;“(i;ugl;id[})in 1 Blood culture**
2 5 g5 oy 9 03 |Bo ‘
2 a8 ER So < EE N -R Days after |0 Days after
C] E'g 53 e [ G (00 &4 infection Le infection
o R 88 %} 5% |3 |88 £9
“ E£2 @ I 2“7}14‘21 e 7\14‘21
[N -9
| ’ . 1
: [ 1 s | 21| Killed | 4100 —|0.40.4 0.8|0.8 — | 18 3 1
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i | 3 s | " + 90| — 10404 04]04—| 21 2| —
| Ueda g 80 by 160 — 0.4 0.5 0.6/06 —| 22 | 1| —
5 s " —180| — | 0.4 0.4 0.6|0.4 —| 1 1| —
1 Kohfu | ¢| 11.5x10° |, " +150| — (0.3 0.3 0.4 (04 —| 1 | —| —
L7 8 " " +260 — [ 0.4 0.3 0.4/0.6 —| — - -
P23 g| 10.7x10°0 |, " 170 — | 0.4 0.3 0.4 (0.4 —| — | —| —
= pos 9| 11.1x10° | " +630| — | 0.5 0.4 0.6 0.6 —| 10 1] 1
g | 10| 55.7x10° | n " +270 — | 0.4 0.6/ 0.5|0.6 — | 53 50 2
L
N P47 11| 43.0x10° | » " +140/ — | 0.4 0.5 0.5/ 0.6 — 1 | —| —
ks 12| 34.0x10° | » " —10/ — 0.4 0.4 0.6]04 —| 4 1| —
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D
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Table 2. Pathogenicity of Group III Battey
Bacilli and M. avium for Rabbits

(2. Macroscopic findings of visceral organs
and spleen to body weight Ratio)

Macroscopic
Number | findings of Spleen/body
Cultures [} lungs, liver, weight
animals | kidneys and (%)
spleen

1 — 0.4

Gamoh 2 _ 0.6

3 - 0.3

Ueda 1 _ 0.7

5 - 0.2

Kohfu 6 _ 0.2

7 - 0.3

P23 8 - 0.2

= 9 - 0.2

5 P25 10 - 0.2
a

11 - 0.4

g| P4 12 - 0.2

£ P 2 13 — 0.1

15 — 0.1

P 16 - 0.1

17 - 0.1

L 18 - 0.2

19 - 0.2

P42 20 - 0.2

. 21 - 0.3

Shimamoto 2 _ 0.2

: 23 — 1.0

Flamingo 24 _ L2

8 25 — 0.4

g Nagoya 59 2% _ 0.4
]

, 27 — 0.3

N | B38686 28 - 0.5

: 29 - 1.2

Kirchberg 30 _ 0.7
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Table 3. Pathogenicity of Group III Battey Bacilli and M. avium for Rabbits
(3. The number of viable units recovered from 1.0 mg of each visceral organ)
Cultures N::;g‘e;s‘)f Lungs Liver Kidneys Spleen
1 11 138 1 239
Gamoh 2 10 167 2 226
3 10 59 4 224
Ueda 4 6 4 1 86
5 2 83 — 183
Kohfu 6 1 143 — 126
7 — 1 — —
P23 . ) 1 - -
= P25 9 32 86.5x10 11 115 x10
B 10 16 45 x10 1 200
el
11 19 31 2 70
g P47 12 12 26 2 100
3 P2 13 — — — —
15 1 — — 3
P7 16 1 1 — 4
17 6 72 — 41
P39 18 4 160 1 178
19 12 35 — 66
P42 20 1 34 1 66
. 21 64 X10 34 x10° 48 13 X104
Shimamoto 22 15.8 X 10% 14 X104 61 77 X104
. 23 10.5x10° 139.5x10* 28.1x 10 232 X10*
Flamingo 24 44.5%10° 294 x10% 24. 0% 102 346 X 10%
s 25 62 x10? 126.5x 104 30 x10? 64 X10*
3 Nagoya 59 26 32.5%10° 95 x10¢ 38.5x 10% 60 X10t
)
8 £ 38686 27 77.5X 102 40 x10* 142 150 X 10*
N 28 30.5X 108 108 Xx10* 62 X10 225 x10*
. 29 294 X 10° 128 x10* 140.5X 10 242.5%10*
Kirchberg 30 37.5x10° 206 X 10t 56 x10° 205 X104
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