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Hirano and Sushida found that unclassified Mycobacteria inoculated into the testis of rabbits
caused tuberculous lesions not only in the testis but also occasionally in the lungs, liver, and
spleen. Dr. O (1) in our laboratory reported that seven strains of unclassified mycobacteria
caused tuberculous lesions at the site of inoculation and in these organs as well when they
were inoculated into the epididymis of guinea pigs. When the inoculation of these strains was
done subcutaneously, no definite tuberculous lesions were observed except a few lesions in the
lymph nodes and the internal organs.

The authors compared the virulence of human type tubercle bacilli, unclassified, and
avirulent mycobacteria by inoculating them at various sites, i.e. subcutaneously, intra-testis,
and intra-epididymis of the guinea pigs. The strains used in this study were HgRv (as highly
virulent strain), HgRa, photochromogenic mycobacterium (P18), scotochromogenic mycobac-
terium (P5) and non-photochromogenic mycobacterium (P41) (as weakly virulent), M. phlei
and M. smegmatis ATCC 607. The determination of the presence or absence of tuberculosis or
a tuberculosis-like reaction were based on gross morphologic and histologic changes, bacterio-
logical examination, and the Root-Spleen-Index of virulence.

The results were as follows .

1. The guinea pigs inoculated with HgRv showed tuberculous lesions on gross and micro-
scopic examinations at the inoculation sites and in the other internal organs in all the challenge
routes. Organisms were found abundantly in the cultures taken from the site of inoculation
and a smaller number in the lesions of other organs.

2. The lesions caused by HgRa inoculation were fewer than those by HgRv, and macro-
scopic and microscopic lesions in the liver and other organs were occasionally observed.

3. When P18, P5 and P41 strains were inoculated subcutaneously, lesions were not
found. When these strains were inoculated into the testis or epididymis, however, marked
caseous lesions developed and a few lesions were found in the spleen, liver and lymph node,

and acid-fast organisms were recovered.

* From the Department of Bacteriology, Tokyo Women's Medical College, Shinjuku-ku, Tokyo
162 Japan.
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4. No lesions appeared when M. phlei and M. smegmatis were inoculated into the guinea

pigs.

5. The highly virulent strains showed high Root-Spleen-Index, but some of the non-

pathogenic organisms showed a somewhat higher value.

Therefore, it seems difficult to

determine the virulence of a strain only by the Root-Spleen-Index.
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Table 1. Gross Macroscopic Findings of Organs of Guinea Pigs Inoculated with Mycobacteria
Subcutaneously, Intra-testis and Intra-epididymis

Inoculation route Strain ﬂﬁ'm:{ {lx:::c&ll:e Liver | Spleen Li‘: eh' Lung o‘f“o‘r";:n‘[‘:t:":
HoRv 1 + - - - + 9% 108
i 2 # | = =] + | +
H..Ra 7 + - - - - 1x10¢
87 8 + _ _ _ _
P18 13 - - - - — 1.7x108
14 - - — + —
Subcutaneously 19 _ _ _ N _
PS5
20 - - - — - 4x10°
25 - - — — -
Pl 26 - - - — — 8x 108
. 31 — — — - —
M. phlei a2 _ _ _ + B 55107
M i 37 —- — — — —
. smegmatis 38 _ _ _ B B 2% 10?
HoRv 3 # + + H +
¥ 4 # | + + + +
9 H+ — — —
H
37Ra 10 + — — — —
P18 15 bl - - + -
16 H — — + —
Intra-testis PS5 21 + - - + - do
22 + — — — —
27 + — — — —
P41
28 + — — —_ —
M. phlei 33 N - - - -
. phlei 34 _ _ _ _ B
. 39 + — — — —
M. smegmatis 40 B _ _ _ _
HoRv 5 H# + + + +
¥ 6 # + + + +
11 + - - - -
Hg;Ra 12 + _ _ n "
P18 17 H# + - + -
18 H + - + -
Intra-epididymis P5 2 # - - + - do
24 H - - + -
P41 29 + - - + -
30 H - - + -
M. phlei % - - - - -
. phlei 36 _ _ _ _ _
41 + - - - -
M. smegmatis 2 + _ _ _ _
Lesions were evaluated as follows {f--Lesions larger than 15mm 4 ~+--Visible lesions +--Doubtful —-No

lesion.
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Table 2. Histopathological Findings of Internal Organs of Guinea Pigs
Inoculated with Mycobacteria

Inoculation route Strains No, of animal l“°°"i{:"°“ Lung Liver l Spleen
1
‘ 1 E-P E-P G G
kv 2 P G G . G
7 P G - -
HMRP 8 P _ _ | _
R
13 - - — ‘ -
P18
14 - - - . -
19 - - - -
Subcutaneously
Ps 20 - - - ' -
25 - - - | -
P41 26 ~ _ - l -
M. phlei 31 - - - ' -
. phlei 32 ~ ~ - | ~
|
37 - - - | -
M. ti I
smegmatis 28 B _ ~ -
HoR I3 E-P G G G
TRV Loy P G N G
9 G G - -
HyR
g7ia 10 P _ B _
P18 15 E-P G G H
16 P G G H
i 21 G - - -
Intra-testis P5
22 G - - —
P41 z G G H -
28 P-G G H -
33 - — - —
M. phlei
phlei 34 _ B - -
39 - - — -
M. ti
smegmatis 0 _ _ - -
5| E-P G H G-H
HgR
s7Rv 6 ! P G G G
11 G - - -
HgR
g7iva 12 _ B _ ~
P18 17 P G G H
Intra-epididymis P5 23 P — _ _
29 P-G G H -
P41
35 — — _ _
M. phlei ‘
36 - - _ _
41 — - _ _
M. smegmatis
42 — — - —
E.-.Exudative-necrotic type, P.-Productive type, G--Granulomatous type, H-.-Histocytic type, —...No

change.
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Table 3. Dissemination and Survival of Bacilli in Tissues of Guinea Pigs
Inoculated with Mycobacteria
I at Stral Average number of colonies
i t t
noculation route rain No. of animal lnocultgtlon ' Liver Spleen Lymphnode
HgRv 1 # + - +
2 # - - -
HyRa i’ # B + *
8 - - - -
P18 13 N - . .
14 + - + +
Subcutaneously P5 19 - + + +
20 - + + -
25 - - - +
P41
26 - - - -
M. phlei A - - - -
. phle
paiet 32 - - - -
M ti ol B - B -
. smegmatis 38 _ _ _ _
# - - +
HgR
wv 4 # + - +
9 - - - +
HyRa 10 + - +
15 - -
P18 # +
16 # + + +
Intra-testis P5 21 ++ + + +
22 # + + +
27 - - + +
41
P 28 + - - -
33 + - - -
. phlei
M. phlei 34 _ _ _ _
M ti % - - ~ ~
. smegmatis 0 _ _ _ _
5 # - + +
Hg,Rv 6 # _ - -
1 H - - -
HrRa 12 - - +
17 + +
P18 H +
18 H# + + +
Intra-epididymis P5 z # - + -
24 # + + +
P4l 2 N _ _ N
30 + - - +
M. phlei % - - _ _
. phlei
P 36 _ _ _ _
M. smegmatis 41 - - B -
42 - - - -

4#---More than 500 colonies of acid-fast bacilli,

4t::-100~500 colonies,

+---Less than 100 colonies,

—-.-No colony growth.
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IRV, BRSIUVEEEGERTI, AFRC
HAuwic HgRv Lig AR LS eimEE R ~LT
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Table 4. Comparison of Root-Spleen-Index through Various Inoculation Routes
Strai Subcutaneously Intra-tests Intra-epididymis
rain —
No. of animal| RSI (average) [No. of animal| RSI (average) (No. of animall RSI (average)
1 0.44 3 0.63 5 0.48
HyRv
2 0.55 (0.50) 4 0.50 (0.57) 6 0.53 (0.51)
7 0.41 9 0.50 11 0.42
Hg;Ra
8 0.35 (0.38) 10 0.38 (0.44) 12 0.45 (0.44)
P18 13 0.41 15 0.47 17 0.42
14 0.40 (0.41) 16 0.49 (0.48) 18 0.45 (0.44)
Ps 19 0.35 21 0.44 23 0.41
20 0.39 (0.37) 22 0.41 (0.43) 24 0.42 (0.42)
P4l 25 0.47 27 0.45 29 0.44
26 0.41 (0.44) 28 0.48 (0.47) 30 0.47 (0.46)
. 31 0.44 33 0.35 35 0.39
M. phlei
32 0.45 (0.45) 34 0.36 (0.36) 36 0.39 (0.39)
M matis 37 0.35 39 0.39 41 0.41
. smegmati
€ 38 0.43 (0.39) 40 0.39 (0.39) 42 0.42 (0.42)
Normal 0.30~0.35
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Table 5. Four Groups Mycobacteria

Pathogenlcity

Intra-testis{Subcutaneous|
Inoculation | inoculation _

Group Niacin

Type Strains

A + + +

Human type mycobacteria

HgRv
H”Ra
Newly isolated strains*

Human type mycobacteria

Newly isolated strains®

|

Unclassified
mycobacteriaf“

2351

2299

Photochromogens P16

P26

P21
| P6

Scotochromogens I P15

| 2512

Non-photochromogens 39
I

|

| Unclassified
mycobacteria**

I' 2390
i

+

Photochrorﬂogens 22

Scotochromogens 2513

Non-photochromogens 2391

D - - -

Non-pathogenic mycobacteria

M. phlei
M. smegmatis ATCC607

* These strains were isolated from Tb patients.

** These strains of unclassified mycobacteria were kindly sent from Dr. H. E. Runyon.
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Fig. 1. Testis (animal No.3 in Table 1~3) in- Fig 2. Epididymis (animal No 5) inoculated
oculated with Hy-Rv strain. HE. 15, with Il;;Rv strain. HE. <5

Fig. 3. Testis (animal No.15) inoculated with Fig. 4. Epididymis (animal No.18) inoculated

photochromogenic mycobacterium P18. HE. ~5 with photochromogenic mycobacterium P18. HE;
X5
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Fig. 5. Testis (animal No. 28 inoculated with nonphotochromogenic mycobacterium P41. HE. -5

o

Fig. Epididymis (animal No.29) inoculated with nonphotochromogenic mycobacterium P41. HE.
X5

Fig. 7. Testis (animal No.10) inoculated with Hy;Ra strain. HE. x5

FFig. 8. Epididymis (animal No.11) inoculated with Hy;Ra strain. HE x5

Fig. 9. Testis (animal No.33) inoculated with M. phlei. HE. »5

Fig. 10. Epididymis (animal No.35) inoculated with M. phlei. HE.
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Fig. 11.
with the HyRv strain.
(central necrosis and necrobiosis) is shown in the
inoculation site. H.E. x100

Epididymis (guinea pig No.5) inoculated
Exudative necrotic phase

Fig. 12, PAP Ap  staining of Fig 11, x100. In

central necrosis destruction and disappearance of
argyrophile fibers.

Fig. 13. The same cpididymis as in Fig.11. H.E.
x100. Peripheral area of marked exudative-necrotic
phase. Ncte the central necrosis (left) slight proli-
feration of epithelioid cells and slight encapsula-
tion (right).

Fig. 14. Ag. staining of Fig. 13, <100. Devtruction
and disappearance of lattice fibes in central caseu-
tion (left) and proliferation of collugen fibers in
encapsulation (right).

% 100. This

Fig. 15. H.E. staining of Fig. 11,
figure shows transition from exudative-necrotic

phase to granulomatous phase. In the granulomatous
phase new growth of capillaries, fibroblasts and

collagen fibers are seen markedly.

Fig. 16. Ag. staining of Fig.15. « 100. From
periphery of tubercle (left) marked new growth of

collagen fibers and lattice fibers.
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[Fig. 17.

with scotochromogenic mycobacterium (P.Hy 1L E

Epididymis (guinca pig No. 215 inocul.ted

stamnimyg, < 10, The stroma ol cpididymis are diffu-
sely occupied with granulomatous phase (cpitherioid
cells)

PN

Fig. 19. Ag. staining of Fig 17 & 18,

%200. In
granulomatous phase new growth of iine lattice
fibers markedly.

4 .g :

Sl »"f’_qz’\"‘ "

P4 Qf 20 N

Fig. 18. The <an.c cpdidymis as in Fig. 17. H.E.
Stainimg, <200, Enlargement of Fig. 17, Langhans’
giant cells, histiocytes and epithehoid cells, fibrosis,
and infiltration of lymphocytes and plasma cells in

the surrounding tissue are shown.

inoculated
x 200,

Fig. 20. Spleen of yuinea pig (No.29
into epididymis with P.5, I E. staining,
histocyte-type in the spleen.

Fig. 21.
ing ~200.

The same spleen as in Fig. 10. H.E. stain-

Transitional form from histocyte-type
to sarcoid type in the sopleen.

Fig. 22. Ag. Fig. 21,
growth of lattice fibers is marked.

staining of x 400. New





