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During the past 15 years the present author has been making it a routine procedure to
maintain laboratory stock strains of tubercle bacilli by subculturing them on glycerol egg
medium of Ogawa type with one to two week intervals. This method was satisfactory at least
to keep the growth vigorous and the viability at a high level so that they can be ready to use
for in vitro experiments. However, the trouble was that the virulence of pathogenic strains
was easily decreased during subculture in that way. The same thing happened with the standard
laboratory strain HyRv.

On the other hand, Steenken?, Karlson?, and Youmans and Youmans® were successful in
maintaining the virulence of HyRv at a constant high level during subculture for many years.
They employed Proskauer and Beck synthetic liquid medium for this purpose.

This situation led the author to an attempt to compare Sauton synthetic liquid medium
and glycerol egg media (Ogawa type and Oka-Katakura type) regarding their effects on the
virulence of Hg;Rv during subculture on them.

The original HgRv strain of high virulence was furnished by Dr. Smith® of Department
of Medical Microbiology, the University of Wisconsin, U.S. A. This strain was then subcultured
for 14 months on three kinds of medium as above, with 10 to 14 day intervals on Sauton
medium and with one week intervals on egg media. During the subculture period, virulence
test was conducted six times in mice of dd strain and one time in guinea pigs. In mice, each
culture was inoculated intravenously in the amount of 1 mg semi-dried weight, and in guinea
pigs 0.01 mg was inoculated subcutaneously. The virulence for mice was evaluated by % 30
day survivals and that for guinea pigs was evaluated by macroscopical tuberculous changes in
the lungs, liver and spleen, swelling of the lymphnodes, spleen weight, and viable counts in
the spleen when sacrificed at 6 weeks of infection. The results are presented in Table 1, Fig.
3, Fig. 4, and Table 2. These tables and figures clearly indicate that the virulence of H;.Rv
remained high on Sauton medium, but decreased in glycerol egg medium,

In addition to this experimental observations, Fig. 1 and 2 show a chance experience that
another HgRv strain furnished by Dr. Youmans in Chicago lost its high virulence after 5
year subculture on Ogawa medium in this laboratory. Table 3 includes the similar experience
concerning H, isolated by single cell culture using a micromanupulator®~%., Fig. 5 is an excep-

* From Department of Tuberculosis, National Institute of Health of Japan, Kamiosaki-
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tional case that M. bovis (Ravenel strain) remained high in virulence for mice despite the

subculture on Ogawa medium for many years.

As a conclusion, it will be stated that synthetic liquid medium such as Sauton medium or

Proskauer & Beck medium can be recommended as subculture medium for maintenance of the

virulence of HgRv. Egg medium is not satisfactory for this purpose.
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Fig. 1. Virulence of HgRv (Chicago) Subcultured
for Many Years on Modified Proscauer and Beck
Medium, as Revealed by 9 Survivals of
Intravenously Infected Mice
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Fig. 2. Virulence of HgRv (Chicago) on Three

Kinds of Media after Serial Transfer on
Ogawa Egg Medium for 5 Years, as
Revealed by ¢ Survivals of
Intravenously Infected
Mice (dd strain)

100 \O\Ra—Kalakura culture

x\(?(gawa culturf

70+ Sauton culture
ol (20 mice each group)

Survivals

w & o1
o O
T

%
—
o S o
T—1 T

. ! n 1 L PR L
0 5 10 15 20 25 30 35 40

Infection days

=)

Note : Infection size 1 mg,
containing 6x108 v.u. of Sauton culture,
18x 108 v.u. of Ogawa culture,
11x10® v.u. of Oka-Katakura culture

TELBIRRCES L, FEZL, FEOKD, BE
BARRERE L LB L

B R K

%8 1: HyRv (Chicago) ¥ HE T 1o o\ THid
DT, TOY 1960 4 3 Bt kEC S\ THEX
hicVWDHENZ, BEIRCED 1mg ¥EEIh~
v ADEFHBCRIN T3 (Fig. 1), CF-1, Strong
A” DLTROZFEDO =7 2T HE T, 3BELURICE
Y 20 EHFE-L T B0 =D HgRv (Chicago) i,
FNETO 10 LA EDR) Proskauer and Beck ZFp:it
HIZHRINTE D TH Do £ D % FHEIT 1965
F5AETOS5FEM, FRRBC I\ TN Ec 1

469

Fig. 3. Virulence of HiRv (Madison) after Serial
Transfer on Subculture Media (Sauton, Ogawa,
and Oka-Katakura), as Revealed by %
Survivals of Intravenously
Infected Mice (dd)

100
901
80+
70+
60
501
401

Sauton
30 culture™
201
101

.

\ Ogawa culture

. \ x
(20 mice each group)

N\

Oka-K a—
ka-Katakura
-~ culture

% Survivals

1 1 L] -
0 5 10 15 20 25 30
Infection days

Note : Subculture generations ;

11 in Sauton culture

15 in Ogawa culture

15 in Oka-Katakura culture
Infection size ;

6x10¢ v.u. in Sauton culture

16x10® v.u. in Ogawa culture

6x10° v.u. in Oka-Katakura culture

Fig. 4. Virulence of HgRv (Madison) after Serial
Transfer on Subculture Media (Sauton, Ogawa,
and Oka-Katakura), as Revealed by %
Survivals of Intravenously
Infected Mice (dd)
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Table 1. Loss and Maintenance in Virulence of -
H g Rv (Madison) Tubercle Bacilli during
Subculture on Three Kinds of Media, as
Revealed by % 30 Days Survivals
of Intravenously Infected
Mice (dd)

Virulence (% 30 day
Sub- Size of sur‘{ivals of mice)
EXp. | “culture| jnfection [SYPEPEUC  Giycerol egg
No. |gener- vou) liquid
ation T Sauton Ka?:f;m‘ Ogawa
1 1 6.3x106 | 0
2 3 | 16 x100| o0 |
11 6 x108 0
3 15 6 x106 0
15 16 x10¢ 35
18 6 x108 0
4 28 7 x108 0
28 7 x108 70
27 24 x108 0
5 41 24 X108 85
41 26 X108 95
35 9.5x 108 0
6 50 13 x 106 90
50 13 x108 95

Each mouse group was provided with 20 animals.
Bo—ik Table LIz § & Fhichlit Th b, & (Table
2) TH%H Ik Sauton i BT 26 KR Shickk
i, RPEFO—RRY A AR, NI BEE
hTd, ZTOHENIELHTHL, 1mg O BERRC
IoT=v A%AI5He< 30 BLUMICE Lico ¥4 0.01
mg¥ENLEY PORTREELIHEDL, 68% i
FF, BICHER LIRS L Hh, B it 5 RREY%

Virulence for Guinea Pigs and Mice of Different

Subculture Strains of HgRv (Madison)

Subeatture [y orlence for gutes e Virulence for mice
generation . s Average| Average total .
. Gener-| subculture Size of Gross lesions | g 1cen | viable counts Size of % 30 day
Medium s i : subcutaneous i int o .
! ation | before infection infec:lion (V‘l:l.) Ly::g;x;slorgan; Wal)ht (Igfg:xPi]tehe:m) in‘a:ﬁz:’zgf’i) survivals
Sauton 24 x 104 H# H 3.9 4.99 24108 0
Sauton 26 |Ogawa 10x 10% Ht + 1.4 4. 32 10x 108
Oka-Katakura 11x 104 + H 1.2 4.83 11x 108 0
oK Sauton 23x10% — +H 0.9 3.12 23x 108 100
Katakara| 40 |Ogawa 12x 104 - | - 0.8 1.78 12x108 100
Oka—Katakura’ 24x 104 — — 1.1 2. 46 24x105 85
Sauton 42 x10¢ — — 0.9 1.36 42 x 108 75
Ogawa 40 |Ogawa 26 x 104 - — 1.1 2.82 26 x 108 95
Oka-Katakura 20x 10 — — 1.3 2.86 20x 108 90

Each guinea pig group was provided with 5 animals, and each mouse group with 20.

* Lungs, liver and spleen

The gross lesions are expressed in an arbitrary scale ranging from — to .
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BHE 10 BV EBIRLONE, i\, 2 &5
#wEE, PR, S, #lEckt s v ROERGE
Lotz BOERED T, Sauton K THKIELIE
ENELDDTe A AEEHT 40 FGA L 2ckkid,
RSB AT Sauton BB L TH, D 1mg %312
TV ARBTZ LXTEL DI LLELEY b
CEWTE, AERBECEVEHEYEE LD, Bkt
BRYERIZ 1,000 %4 L EEb DT, M AR
TOLZMRENIRR, i, BREECEZR XD /NI
MR I o BRE, =7 AREW T EhFh 8%,
100% » 30 AAFRLZHTIZLBEHELL, ELEy
FMEEWTIE, RAROREZBREE LT, Mokt
RUEH D 100 i 513 & Thofo MNIEEHTO
40 RIS, BRPENOEMIRE © BECH1b b
T, FOBINEITU R, ELEY FOLTRIZE TS
M AR L A UBERSE L, BBRRREERDOIH
2, FRCXEWEDTHDZ LA RINT.

£8 3: H, kO#MREFELENET. b » HyRv
BTOERCHANKT, b EOREHREELEK
Thb Hy ko ThBE T otco VLR LT1954
F£5 ACHERREINTKERFIN: B TR LD,
¥to, COKIDIzuv=FU— Xk RAVCEBER
BEC X oT 4B - HRv, H;Ra (Katsuyama &
Kanai, 1958)%~6 o> 3 %, #jEiY 1962 £ 4 Bic—
BREGCHEINTKERESh, —IX 1966 F£3 AT
PN THRRBFE IR, ¥ 7 HoRa BRI A BELR
NEBTHRINTE I, £ TUE4 RFEDKOEN
HELEY b, YU ATHERH Lo Zh b4 BRIE
Heafic 2 {8 Sauton E L EE L, Th X hERYHA
BLTERCH LT BHEL L ZD Img % 20 BD<

Table 3.
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Fig. 5. Virulence of Ravenel Strain (M. bovis)
Obtained from Trudeau Laboratory and
Subcultured Eversince on Ogawa Media
for More than 10 Years, as Revealed
by % Survivals of Intravenously
Infected Mice (dd)
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R, TLEy MOV TR 7EH® OV v RER.
i, BF, Bk 2EEMFRE, BRER, Bk 58
REBROR B IZ Lico Table 3 12 % & BB DR
T, Thbdbkii=yRACET 5 BN L,
1954 40 H, £, 1962 £ HRv #fic X o Tik 90%
DEFR, o 2RI WTIZ 1004 BRER L. L
LELEY MIRWTIE, AT2BREE28kE OF £
X, Lo ABELSL SO GEE EFECKSVTEDLD
THECEH Ih o Hy Fike HRv Bk iz,
HHCBET AREMRERILV L3 ZB bR 5 2,

Virulence for Guinea Pigs and Mice of the Original H, Strain of Tubercle

Bacilli and its Substrains (H,Rv, H,Ra) Maintained by Lyophilization or
by Subculture on Ogawa Medium

Virulence for guinea pigs (Autopsy at 7 week infection) Virulence for mice
. Average Gross lesions| A Average Si f
St i . bod verage | total viable |, Siz€ O .
T | dnfeedon | tnfection  welghe |- spicen | ) soumts’ intravencus Infection % % days
v.u.) mc(rge:)«)se nodes Organs ) (lgg;rr;tier:s) _.<v. w)
Original H, | 5108 225 2.8 4.88
lyophilized X s #| ' ' | 5x108 | v 90
in May 1954 | 5x108 iv 50 H i 7.6 5. 67 |
H,Rv 15x 108 220 3 5.3 |
lyophilized in| > s¢ #o| -9 : | 15%108 | v | 90
April 1962 15x 108 iv 10 + i 4.9 5.10 i }
HRv subcul- | gox108 | sc 260 - | = 1.0 1.69
tured upto . 60 x 108 iv 100
March 1966 | 60x108 iv 130 — + 1.9 3.31
th‘lﬁf‘e ds%};:t‘;l. 43 % 108 sc 270 - - 1.0 |Undetectable 435105 . 100
March 1966 | 43x105 iv 225 — — 1.0 Undetectable] v

Note : Each experimental group was provided with 5 guinea pigs and 20 mice.

SCherere subcutaneously Ve intravenously

Organs: - Lungs, liver and spleen

The gross lesions are expressed in an arbitrary scale ranging from — to #.
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