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In the previous report, the virulence of 43 strains of tubercle bacilli to mice was presented.
“The authors concluded that the virulence of tubercle bacilli newly isolated from the Japanese
patients was not of the same degree with each other, but was varied from high to relatively
low degree. Employing the same strains as used in the previously reported mice experiments
excluding six out of eight Indian strains, the virulence to guinea pigs was examined. The
suspensions of bacilli used in the experiments of guinea pigs were the same as used in the
experiments of mice.

Three or six adult male guinea pigs were infected subcutaneously with 0.1mg of each
strain. All the animals were sacrificed eight weeks after infection. The tuberculous changes
of visceral organs and lymph glands were observed macroscopically.

The standard of the macroscopic tuberculous indices of guinea pigs used in this report
was as follows : For the changes of lungs and spleens, no lesions---0, 1 to 9 tubercles ---1, 10
‘to 19 tubercles:--2, 20 to 29 tubercles:-3, more than 30 tubercles-:--4, innumerable tubercles:--5.
If large conlfuent tubercles existed, or many necrosis were found, 0.5 or 1 was added to the
-previous indices. For the liver, no lesion:-0, few tubercles:--1, some tubercles---2, many tuber-
«<les---3, innumerable tubercles:--4, innumerable tubercles with necrosis---5. For the lymph
glands, tuberclous swelling of the gland 2 to 5 mm in diameter---1, 5 to 10 mm in diameter---
2, 10 to 20 mm in diameter---3, more than 20 mm in diameter---4.

Another three guinea pigs were infected intraperitoneally with 0.1mg of bacilli, and the
death rate up to eight weeks after infection was observed. (Thirteen out of 43 strains were
omitted from the experiment of intraperitoneal infection.)

The results were summarized as follows :

(1) The average macroscopic tuberculous indices of guinea pigs infected subcutaneously

with 0.1mg of bacilli were varied from 26.8 to 5.2. The average indices of visceral organs

*From Research Institute, Japan Anti-Tuberculosis Association, Kiyose Machi, Kitatama Gun,
Tokyo, Japan.
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excluding lymph glands varried from 10.9 in the strain of the maximum virulence to 0.9 in

the strain of the minimum virulence (Table and Fig.1).

(2) The average weight of the spleens also showed the differences of virulence according

to the strain from one strain to another. The maximum average weight was 8.9g and the

minimum was 0.8 g (Table 1).

(38) The root indices of virulence after Mitchison were calculated. In our experiments,

infection was performed subcutaneously, infectious dosis being 0.1mg, and and all the guinea

pigs were sacrificed eight weeks after infection. Therefore, the methods of experiments were

not identical with that of Mitchison, et al.

Thirty four strains out of 43 Japanese strains were more than 0.8 in indices. The indices

of 4 strains were 0.8 to 0.6. The indices of five strains were less than 0.6., of whichtwo were

resistant to INH (Tables 1 and 2).

(4) Death rate of guinea pigs infected intraperitoneally with 0.1mg of bacilli varied
from 100 % to 0 % (Table 1). But, the death rate did not correlate with the macroscopic tu-

berculous indices.

(5) INH-resistant strains were less virulent to guinea pigs.
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Table 1. Macroscopic Findings of Subcutaneously Infected Guinea-pigs and Death Rate of
Intraperitoneally Infected Guinea-pigs
Infectious Autopsy findings of subcutaneously infected guinea-pigs i Death rate-
Strain viable | - RN of intra pe-
number | units %Animal | Lx::r‘;s‘;‘i)‘;;i:“?erculcus“;‘j::: e Weight | Root | L
(x10%) }number @ | my | tey AtBEC 1 glands 1 Cip" | spleen | indices | infected
5 38 | 6 2.7 | 3.3 4.2 10.2 16.6 | 26.8 6.6g| 1.168 100%:
61 41 1 6 2.1 4.1 3.7 9.9 | 15.6 | 25.5 2.5 | 1145 66
105 48 .6 2.5 3.9 3.8 10.2 14.9 ’ 25.1 3.7 | 1.139 100
73 33 | 6 2.1 3.5 4.0 9.6 | 15.1 | 24.7 5.3 ‘ 1.128 100
25 52 | 3 3.0 3.3 3.0 9.3 | 15.3 “ 24.6 3.7 | 1.066 66.
121 57 3 1.7 | 3.7 3.3 8.7 15.7 24.4 7.3 1.051 100:
155 40 ‘ 3 L7 83 23| 7.3 | 170 | 243 | 87 0.9l 66
18 35 ‘ 6 1.4 ‘ 3.8 3.2 8.4 15.5 | 23.9 3.5 1. 064 100
Brit. A 54 6 L7 = 25 2.9 6.9 | 16.4 | 23.3 2.3 | 0.987 0
110 18 ‘ 6 3.8 | 3.0 8.8 | 10.6 | 12.0 | 22.6 2.9 | 1114 —
68 26 3 10 | 1.8 | 30 | 53 | 1738 | 226 | =25 | 0.923 66
50 43 \ 6 2.3 | 2.9 3.4 8.6 | 13.4 ‘ 22.0 3.0 | 0.956 100-
31 47 f 3 1.7 | 1.3 2.7 5.7 | 16.3 | 22.0 2.9 | 0.878 33.
122 66 3 2.7 | 8.7 2.3 8.7 | 13.0 | 217 2.6 | 1.012 66.
79 32 3 1.0 ‘ 3.3 3.0 7.3 | 14.3 | 21.6 2.9 | 1.007 100
116 53 | 6 1.1 | 3.6 3.8 8.5 | 12.8 | 21.3 3.3 | 1.078 100-
64 56 | 3 2.3 | 47 3.7 | 10.7 | 10.3 | 21.0 3.9 | 1.152 66-
33 40 3 3.0 | 85 2.5 9.0 | 12,0 | 21.0 2.7 | 1.024 66.
109 16 1 6 2.2 3.9 3.9 | 10.0 | 10.8 | 20.8 2.0 | 1.109 —
104 24 6 25 | 3.8 3.3 9.6 | 10.5 | 20.1 2.5 | 1.065 —
3 37 3 1.7 4.0 2.3 8.0 | 12.0 | 20.0 2.4 | 0.990 33:
57 58 ’ 3 2.3 3.3 3.3 8.9 | 11.0 | 19.9 3.0 | 1.048 0
Kurono 6 | 6 4.1 3.6 3.2 | 10.9 8.8 | 19.7 2.6 | 1.110 —
108 43 ‘ 3 1.7 3.7 2.0 7.4 | 12,0 | 19.4 2.3 | 0.951 66.
90 17 6 2.5 2.7 3.3 8.5 | 10.9 | 19+4 2.0 | 0.980 —
Brit.C 36 6 1.0 2.2 3.4 6.6 | 12.6 | 19.2 2.4 | 0.928 | 33:
111 20 6 1.9 } 3.9 2.8 8.6 | 10.6 ‘ 19.2 3.4 1.027"‘ —
137 42 3 1.7 | 17 1.0 4.4 | 14.7 | 19.1 2.2 | 0.708 100:
37 42 6 0.7 3.2 3.0 6.9 | 12.3 ‘ 18.9 2.3 | 0.969 33.
14 58 3 1.3 ‘ 4.7 1.7 7.7 | 11.0 ’ 18.7 2.5 | 0.956 66.
41 48 3 1.0 3.7 1.7 6.4 | 11.0 | 17.4 2.1 | 0.892 33.
65 48 6 0.6 ’ 2.6 3.2 6.4 | 10.8 { 17.2 1.5 | 0.948 66
1 16 6 2.8 3.0 3.1 8.9 7.3 | 16.2 1.6 | 1.009 —
127 36 6 0.4 \ 2.7 3.6 6.7 9.3 | 16.0 1.6 | 0.961 0
94 42 3 1.7 | 3.0 1.3 6.0 | 10.0 | 16.0 1.6 ’ 0.841 33
89 34 3 0.7 0.7 1.0 2.4 | 12,3 | 14.7 1.4 | 0.600 33
102+ 32 6 1.3 3.0 2.1 6.4 7.4 | 13.8 1.6 | 0.875 —_
154% 27 6 0.7 1.7 2.8 5.2 8.6 | 13.8 1.8 | 0.841 | —
67 36 3 1.0 1.7 1.3 4.0 9.0 | 13.0 1.5 | 0.719 66.
Ind.J 11 6 0.2 0.3 1.4 1.9 | 10.7 ‘ 12.6 1.3 | 0.59 0
93 40 3 1.0 2.3 1.7 5.0 6.7 | 1.7 1.7 | 0.774 66
185 20 6 0.8 1.8 3.1 5.7 5.5 1 11.2 0.9 | 0.849 —
173 36 3 0.7 0.7 0.7 2.1 9.3 J 11.4 1.8 | 0.517 66
Ind. K 53 6 0.2 0.2 1.4 1.8 9.2 | 11.0 1.1 | 0.521 0
129 59 8 | 07 | 23| 17| 47| 43| 90 | 21 | 0564 100
85 35 6 0.7 0.5 0.7 1.9 4.8 | 6.7 1.0 | 0.462 —
172+ 25 6 0.1 0.3 0.5 0.9 47 | 5.6 0.9 | 0.349 —
156% 24 6 0.2 0.3 0.8 1.3 3.9 \ 5.2 0.8 | 0.391 —

* Resistant to INH.
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Fig. 1.
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Macroscopic tuberculous indices of guinea-pigs
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Table 2. Root Indices of Virulence.
3~6 guinea-pigs were infected subcutaneously
with 0.1 mg of tubercle bacilli, and were
autopsied 8 ws after infection

Root in- |Suscepti-| Root in- Suscepti~
RN XA T ] PR
5 | 1.168 127 | 0.961
64 | 1.152 50 | 0.956
61 | 1.145 14 | 0.956
105 | 1.139 108 | 0.951
73 | 1.128 65 | 0.948
110 | 1114 |55 ) Brit.C | 0.928
Kurono| 1.110 68 0.923
109 | 1.109 %fi{t° 41 | 0.892
16 | 1.078 31 | o0.878
25 | 1.066 102 | 0.875 Res.tol
104 | 1.065 Res.toS| 185 | 0.849
18 | 1.064 154 | 0.841 | g5 fo
121 | 1.051 94 | 0.841
57 | 1.048 93 | 0.774
m | Lo $%5 . er | o719
33 | 1.024 137 | 0.708
122 | 1.012 89 | 0.600
1 | 1.009 %é?ﬁf? Ind.J | 0.598
79 | 1.007 129 | 0.564
3 | 0.99 Ind.K | 0.521
Brit. A | 0.987 173 | 0.517
9 | 0.980  ges-to 85 | 0.462 Res.to S,
37 | 0.969 156 | 0.391 | o 0
155 | 0.961 172 | 0.349 |

*“Res. to S.” means “Resistant to Streptomycin”.
P.=PAS I=INH. The other strains were susceptive
to these three drugs.

HIX— B Tch 52, 1 VIDOBENSSHEIRD
HO 30 % iXer ety MERTHHENNELL B &
W56 Mitchson 7s BREf% 521 e B HDE W1 v Pk

JBIUKIE, bhbhOBERTHRAEOREECH D
o REFAAWOHC RHZE Shi-B I EWGEIZIZ
DLIZERBEDE ThH %, Mtk dia\~ 36 Fe root
index 7%0.6 i b DIX 2k (129 HEids X 00 173 &
B) AH72EIN5.5 % Kihleot,

Mitchson HDHELR, W onoE ©HHOKE
T T %, FEBRJF ¥z Mitchson 50 root
index G % HENRS S Hb bR T\ %, 0K
ELVTY T OHHANICIRER 1 mg OFEELHEEL,
638% LV 12 GEIC 1 70\ L 2 IEEIB L C AR R
BET2TETE Do FEDFMCS foo IO FRE
T OL DEM LTS 40 HECofEb %z, D\\WE
JFCik 30 g ¢, Witk 20 S c, Fi@Y v 10 4%
TTORELEL TS, ThbE &5 LicfEx g S



432

B ECORKTEY, Fofy FHCH W oNn
Mitchson 5D\ 35 root index of virulence Tk %,

MBS DR & Wil % L THEERESRE O
%o Mitchson 50 1mg @i Lihibhix 0.1mg ©
0T 10 FOEERYTRoOTW 5, (—#DE
Ex T3 Mitchson & 4 X% 0. 1mg & L TER%
FreoTb,) WICEHMEEL R b, HANERCK
LRt E FEEX TR T\ 5, MOREYER
% root index 1T X %M TIL T FREBDIZ 5 2300
BUOHAES 7255 o ¥l d Mitchson 50D 658
FLO 12 R L, YEBR T8 ETEFAFIBL T
bo COM#ED index HMEL M B X S CHEELTND
J: 5 VE‘})Z‘)O

Pk = ¥ REEREDED b B TREEE 722 T
Do WEEDIT S A index BEL THHHTHbo
L LEROEXEEB LN LHEIDOFCEDOAL LIS
FEYEICARS LRDOZEL D,

HEOEY 1LHE L 65 o 5 b root index A
0.6 D s DITRME IR TV, HEREY 0.1
mg X L7 9O ERTLAMETH DI KT 7V I D
B30 e L AR 0.6 RIfOBEILA DRIEHDTc s b
5, BEHEDOBEZETIZ O HF 1K 2.5 %) #1419 TIX
81 #rh 10 B (12.1%) TH BTV b, ThiICH L, 1
VvV FOBETIIHE Lz 254 #keR 79 Bk (311 %), &
BT 55 Berp 21 ff (38.2 %) T root index (X 0.6
FKil Tl ot r 5, FREFA R T 36 B 5.8% 72
Dt b, BHHETOMEICIITWERE &\ W2 XD D

ELEy b DIREDOH E J % £ %2 C Feldman in-
dex THIRETHEEE P kEOBEN DHHES L
FECITHE DB O LIRS, 1V FOEKEOH
CITFRA S DR BRI 2309 F el 1 7 A
BOMIEOEI L AECEOCHE CTHREDEBEL LS
spleen index TR TEH, FxTARASFTO
B DS e 134 BRoSEBIR R 6.94 707D
CR L, 1 v FE 104 #cixEs 4.80, €~ 8k
DFHTIL 4.60 720757,

LRI LT L AT 0 'L E v M ICK
T 5ENIFO LC—REE S D Tldin, 0%
Mbb LIEHENTEHS S o EBIDBVEOREDL
BEIC Lo TR DD THH I EIEETHEAL I &
LR ETEEE L bR S,

& B

38 G35 LU 39 EAERKRETE DI, RiGEEED

B HA0E FI10F

SOoHES i NBEUSEGE 48 #ho v ®y PIENT S
HEHERHL, EEBIOS VvV FOEEN LI NHE
DO L B Uteo A LEOMR, BRIERE, #
AR IF IRLAETHS. KOBFEIE LR
ot

(1) RBEBRE»DHEIRAEEHOELE
v MEXF A BINTT O LT—HETIE e,

(2) HHOEIHWBHRERECAIRE 26.8
5, BIE5. 2 ¥ CORWBIICSM Lice 7278 LIRIE
DFELHRERF LT INH R0 T, Shbdy
[ LIRIE6.7T Th Do

(3) =rTy b CREFOFHRERIREHER L
I HBR TR Lico MERTATLRES TILTY 8.7¢
XIE 0.88 & AWMk R Lice

(4) Mitchson o root index of virulence Tk
TLHHMOEEBHOEE ORI KE R EN A bR %,
root index A% 0.6 FRiDEHILMPED IR 36 R 2 #k
(5.5 %) THBRI,

(5) EBHEOEDIOHENEDOWDOHT & DIEHE
IR EE TS B, Mitchson S0\ 5 1 v FO#
FOFGNE L (ZIFFRBEOHN X R THIL, HADOET
LUK A BRS L EZ BRI,

(5) INH [T €y MK T 5 EIEN:
BT L CEE2Te,

AL OHEEFILEE 40 [ H AEBIRF SRS TRRL
oo AROE, MITIHEARSBEY Lico ks, ABH%E
VIR RIER R B & DB R T oo

X [

1) HIFEER « SEREKR - FAREFR @ &8, 40
359, 1965.

2) Mitchson, D. A., Bahtia, A.L., Radhakrishna,
S. et al.: Bull. Wid. Hlth. Org., 25: 285,
1961.

3) Mitchson, D. A. : Bull. Intern, U. ag. Tuberc.,
35 : 287, 1964.

4) Bahtia, A.L., Jacob,C.V., Hitze, K.L. et al.:
Bull. WId. Hlth. Org., 29 :483, 1963.

5) Singh,B.: Am. Rev. Resp. Dis., 89:1, 1964..

6) Singh,B.: Tubercle, 45, 235, 1964.

7) Sula, L. & Langerova, M. : Bull. Intern.U.ag.
Tuberc., 35: 325, 1964.



