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THE BIOLOGICAL PROPERTIES AND VIRULENCE OF LYSOGENIC STRAIN
FROM SM RESISTANT STRAIN OF MYCOBACTERIUM TUBERCULOSIS
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(Received for publication August 10, 1985)

Recently the authors had reported that the Ly-W5—-SM" strain was isolated from SM
resistant strain (W5-SMY)of Mycobacterium tuberculosis, as lysogenic strain by phage PH.
This strain was not SM” only also other antitubercle agents.

In this study, Ly-W5-SM" strain was examined in biological properties used with a kit
of the identification for Mycobacterium and virulence in mice and guinea pigs. The results
as following:

1) The biological characters of W5 and W5-SM" were shown identical with the cha-
racters of Mycobacterium tuberculosis H3TRv, but the negative of urease activity and nitrate
reducting, furthermore the poor activity of niacin production were recognized on the Ly-
W5-SM" strain.

2) The virulence of the Ly-W5-SMT strain for mice was compared similarly with
those with other strain; W5, W5-SMT and H37Rv. But the virulence of Ly-W5-SM" strain
for guinea pigs was lower than those with other strains.

3) These results were suggested that the Ly-W5-SMT strain showed to similar chara-
cters of atypical mycobacterium, but the identical properties as it was not yet confirmed.
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Table 1.

% HEe0E F 118

fEoBEERE Lic, R~ Y 2 3ERE LS 1B
<w2 (ICRXC57BL/6 Zfii= v A) AERALY  #
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MU AT, B, B, ) voSEII OV THIRKICHED
AT IOV TRIBSRO LR E P F A
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D DEEKRE AT, BI&ESE v YEEDR,
RIAREAAERIL, ~~ b+ V) v—xA VUV RE
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BREOH A TN,

ELE .y MO BHEEEICOVTR Y NV ) Y
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1) AEFEER Ly -W5-SM™ #hds & Uit B
HRW 5 #k, W5-SM" ¥k KTV H3T Ry #ROAEWFHIVE
RIZFLITRTTEL TH 5,

Properties of Ly-W5-SMT, W5, W5-SMT, and H37Rv Strains

Ly-W5-SMT W5

W5-SM* H37Rv

Growth on Ogawa’s medium
at 37°C,for 7 days

Colony (smooth or rough)
pigmen- dark

light
Decomposition of PAS

tation

Growth on medium
added picric acid
Arylsulfatase
Hydrolysis of Tween 80
Urease

Reduction of nitrate
Niacin test
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Lt otee BILFAT Y5 A FTh Ly-W5-SMT
BRIZSTHRD 3 HRICHE L CIHS D ICF 4 7 & VEEAEDME
VIRl S
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Table 2. Histopathological Lesions in the Lung and Spleen of
Mice at 4 Weeks after Inoculated with M. tuberculosis
(Ly-W5-SM", W5, W5- SMT and H37Rv Strain)

] No. of Lung Spleen
Strain :
mouse Tubercle AFB Tubercle AFB
1. + - - -
2. + + + —
Ly-W5-SMT 3. + + - -
4 + + — -
5. + + - —~
1. n - - -
2. H + + +
W5 3. f H + +
4. H + + +
5. H - + +
1. + + - -
2. + + - -
W5-SMT 3. + + - -
4. + - - -
5. + - -
1. + + - -
2. + + — -
H37TRv 3 + - - -
4. + - - -
5. + - - -

Tubercle ; examined by Hematoxysilin-Eosin staining
—=not recognized tubercle lesions in the organ
+=recognized mild tubercle lesions in the organ
+= recognized middle tubercle lesion in the organ
H#=recognized severe tubercle lesions in the organ
AFB ; examined by Zeihl-Neelsen staining

—=not recognized acid fast bacilli in the organ
+=recognized a few acid fast bacilli in the lesions
4= recognized acid fast bacilli of less than 10

per a microscopic eye field in the lesions
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Table 3. Recovery of Acid-fast Bacilii on Cultures from the Organs of Mice
at 4 Weeks after Inoculation with Mycobacterium tuberculosis

Inoculum ng%i;?sl* No. of colonies Recovery of
Strain (SCI;QU/anjmal) (4 weeks after per 0.1g of organ** bacilli_from
infection) Lung Spleen lymph-node
Ly-W5-SMT” 5.9 x10° 97/9 1.0 x 105 3.5 x104 +
W5 3.2 x10° 579 2.6 X108 9.0 x10* H
W5-SMT 1.4 X105 9/9 1.0 x10° 2.5 %104 +H
H37Rv 1.7 X108 9/9 1.3 x10° 4.5 x10° +H
%

No. of survived animals / No. of tested animals
The averaged number shows that the colonies grown on the three

egg-media, inoculated with the each specimen and the colonies

for five mice.

Table 4. Macroscopic Lesions in the Organs of Guinea Pigs Inoculated with M. tuberculosis

No.of | Survival Gross appearance of the or gans Spleen/Body
Strain e 1 time - weight ratio
anmimal | (weeks) | Lung | Liver |Spleen|Kidney Lymph node| Inoc. site | (average)

1. 8 - - + - + + 0.17

Ly-W5-SM* 2. 8 +H - + - +H + 0.16 (0.14)
3 8 - - - - + + 0.09
1. 8 H H H - H + 3.41

W5 2. 8 H Ht Ht - H + 0.86 (2.08)
3. 8 H Ht H - H + 2.18
1. 6 + H H - Ht + nd

W5-SM* 2. 8 + H H - H + 1.12 (1.18)
3. 8 H Ht H - H + 1.23
1. 1.5 - - - - — + nd

H37Rv 2. 3 + - + - H + nd (0.60)
3. 8 +H + +H - H + 0.60

—=not observed swelling or not observed tubercles lesions in the organ.
+=observed slight lesions in the organ, += observed middle lesions in the organ,

and = observed severe lesions in the organ
nd=not done
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HREARLOICHE LT Ly-W5-SM" pRA#REL 72

581
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ThH0, HOMITEMETH »720 HITRv HREREETIE
R S EBICEELI-EVE Y FTIR0.6 Th-TE
fETH -7

RIS AT HL - Ly—W5—SM ™8k, W5 #k, W5~
SM™ % BLU HITRvHD R EERE T VE Y L Df,
WF, B8, B, Y ooH, RTEERMICE U 2 REHEMA
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Table 5. Histopathological Lesions in the Organs of Guinea Pigs Inoculated with Mycobarerium
tuberculosis
No. of | Survival Presence of tubercle lesions and acid fast bacilli in the organ
Strain anim- | time Lung Liver Spleen Kidney |Lymph-node| Inoc.site
al (weeks) | px(AFB| HE (AFB) | HE (AFB) | HE (AFB)| HE (AFB) | HE (AFB)
1 8 - (] - =) - () - B # (+) + -
Ly-W5-SM"| 2 8 + (] + ) + () - H + H +
3 8 - (] + =) - =) - B + + + (]
1 8 H ) + + Ht (53] - B #t + H +
W5 2 8 Ht () + () # () - B # + H#t +
3 8 Ht (3] + (S3) # ) - # + H +
1 6 HH (S| + (] + () - f + + +
W5-SM”™ 2 8 + + + ) + +) - # +) H (+
3 8 + (53] + + + + - 0 Ht + 1t +
1 1.5 ? () - - ? () - nd nd
H37Rv 2 3 + (] + (] ? ) - i (+h # H+h
3 8 H# () + ) - ) - B H (+h H (S

* HE= examined by Hematoxylin-Eosin staining

— =not observed tubercle lesion in the organ, + = observed slight tubercle lesion in the
organ, H=observed middle tubercle lesion in the organ, and #t= observed severe

tubercle lesion in the organ.
** (AFB) =examined by Ziehl Neelsen staining

- =not observed acid fast bacilli in the organ, +=observed a few acid fast bacilli
in the tubercle lesion, +=observed 1 - 10 of acid fast bacilli per a eye field of microscope

in the tubercle lesions.

nd =not done, ? =observed changes, but not tubercle lesion
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) voNE, BRI TIR AR RIC—& LT Ly-W5
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I IREEFR TS SRR A £ B, TR EIC K 0 1 %
104 LIF O HB /D iR S o

BTH R  EEE% S BEOE LV E Y PO,
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Fig. 1. Histopathological findings of the lung of guinea pigs inoculated with Ly—-W5-SMrT,
W5, W5—SMT and H37Rv strains.

Table 6. Recovery of Acid Fast Bacilli from the Organs of Guinea Pigs Inoculated with
M. tuberculosis

- No.of | Survival Inoculum Recovery of acid fast bacilli
train anim- time .
] Goseksy | 3228 Lung | Liver |Spleen |Kidney|Lymphnode|Inoc. site
1. 8 = = - H H
Ly-W5-SM™ 2 8 5 x10° - + — ++ Ht
3. 8 - = - = H +
1. 8 +H + -+ H H
W5 2 8 7 x 105 + <+ H H +
3 8 H + + - Ht H
1. 6 nd nd nd nd nd nd
W5-SM"™ 2. 8 1 X105 + + + — Ht H
3 8 +H- + +H H H
1. 2 nd nd nd nd nd nd
H37Rv 2. 3 1 x10° nd nd nd nd nd nd
3. 8 + + +H Ht H

Each result were averaged culture of three egg medium slants and egg medium were cultured for
8 weeks at 37°C.

— =negative, +=colonies of less than 50 or growth of less than 20% of slant,

+H =growth of about 50% of slant, +t=growth of about 100% of slant

nd =not done
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