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EXPERIMENTAL TUBERCULOSIS OF GUINEA-PIGS INFECTED
WITH MINIMAL DOSIS OF TUBERCLE BACILLI WITH
DIFFERENT DEGREES OF VIRULENCE*

Masakazu AOKI and Masahiro TSUZUKI

(Received for publication August 10, 1965)

Virulence to mice and guinea-pigs of newly isolated 43 strains of tubercle bacilli from
Japanese tuberculous patients was reported previously. Many strains of tubercle bacilli showed
high or moderate virulence to mice and guinea-pigs, but some strains showed low virulence to
both animals. Two strains out of them were used for this study. One strain, No. 105 had
high virulence and the other, No. 37 had moderate virulence to both animals.

Sixty adult male guinea-pigs were divided into six groups. Each group was infected
subcutaneously with 10 mg, 10" mg or 107" mg of tubercle bacilli of the strain No. 105 or
No. 37. Viable units were 190 colonies for 10-5mg of the strain No. 105, and 520 colonies
for 10-5 mg of the strain No. 37. All animals were sacrificed ten weeks after infection. The
results were summarized as follows :

1. In the groups infected with the same dosis, the swelling of the regional lymph glands
of the animals infected with the strain No. 105 appeared more early and was bigger than that
of the animals infected with the strain No, 37 (Table 1).

2. Macroscopic findings of all animals ten weeks after infection were demonstrated in
Table 2, Table 3 and Table 4. Extensive and progressive tuberculosis was found in the guinea-
pigs infected subcutaneously with 10-7mg (viable units 1.9 colonies) of the strain No. 105.

3.  The macroscopic tuberculous changes of the animals infected with 10~ mg (viable units
520 colonies) of the strain No. 37, moderate virulent strain, were slighter than the changes of
the animals infected with 10-® mg (viable units 19 colonies) of the strain No. 105, high viru-
lent strain. The changes induced by 105 mg of the strain No. 37 were almost the same as
the changes induced by 10-7mg of the strain No. 105 (Table 5).

4. These results were ascertained bacteriologically by the viable units of tubercle bacilli
recovered from 10 mg tissue of each organ (Tables 2 and 3). The results were verified by the
histologic findings too (Table 6).

5. From the above-mentioned results, the authors concluded that the degree of the virulence
of bacilli had more important significance for the progression of tuberculosis than the dosis of

tubercle bacilli infected.

* From Research Institute, Japan Anti-Tuberculosis Association, Kiyose Machi, Kitatama
Gun, Tokyo, Japan.
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Table 1. Average Size of Regional Lymph

Gland after Infection

]Dosis of | Viable [ Period after infections

Strain |infection| units of
(mg) ’infection‘ 1w I 2ws l 3ws ‘ 4ws
105 | 10 | 190 0 | 0.7¢ 1.9¢ 2.4*
" 106 | 19 o! 0.2 1.5 22
" 107 19| ol o | 1o |19
o Vo _*71
37 10-5 | 520 0 04 j 11| 19
| 108 | 52 0 01! 08! 1.4
o100 | szl 0 lo o | o7

* Mark was given to each animal as following standard :
0---no swelling, 1.--swelling as big as soybean, 2-..swell-
ing as big as green-pea, 3---swelling as big as lime-
bean, 4.--more than lime-bean. Number shows the aver-
age of ten animals in each group.
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Table 2. Macroscopic Findings and Viable Units
in 10 mg Tissue of Each Organ, 10 wks after
Infection. (1) Animals infected with
high virulent Strain, No. 105
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Table 3. Macroscopic Findings and Viable Units
in 10 mg Tissue of Each Organ, 10 wks. after
Infection. (2) Animals infected with
moderate virulent strain, No. 37

Strain Dg?is Ir\nr:l— ‘maé%ggggggcal Welght‘X1laObrlnegL:irxsistlsle Stra; Dg?is ; A;\nnaxl- ‘ma;}.‘ga:goggcal Weoifgm‘“\l/;ﬁ)b’iqeg%nsist‘sle
infec- num- "= spleen B SO TR linfec- num- —i 7 Lg;mph spleen| —
‘tmn ) ber ‘cera glands | [€°3) ‘Lung‘leer tion | ber cera  glands| () ‘Lung‘vaer
| 1 7 25 22 300 49 4 1 18] 10| o 35
\ 2 2{1651.0‘0 0 42 0o 7 |08 o o0
! 3 4 9 17 13 8 484 1 6,06 0 15
; 4 314 L0 7 0 4 3 18| 17 535 9
1085 3 L7 1 6 0% 46 3 2 10 7.5 4

11135 'mg 6 4 16 17 36 0 No. 37| M& | 46 3 | 12 | 09 0 1.5
! 7 4 16 19 81 12 47 2 13 | 0.8 0.5 2
‘ 8 4 22 35 84 4 | 48 1 15 | 09| o0 | 10
! 9 5 25 | 40 34 58 9 0| 6 ]as 0, 0
f 10 5 23| 21| 12 4 50 3|12 | L2 05 L5

Average ; 4. 1‘ 18.0} 2.1;\ 68.5; 21.1 ; Average 1.7‘ 13.05 1.0 6.Zi 3.3

! 1 | 4 24 1.8 133 | 9 58, 1 7 1.0 0| 0

| 12 418 20 57 | 52 | 0 4 ! 0.8 0 0

1 13, 6 | 21 | 1.3, 230 | 127 3 8 0 1| 0.9! 0] o

! 14 2 } 14 1.1 300 2 i 54 0 508 o0 0
106 | 15 2 14 09 1 4 10-6 @ 55 2 17 | 09| 6 0

1;185 mg 16| 2 18| L1 6 | 1 No. 37% mg 5 2 7 { 0.7 0| o
117‘612051.8230 9 | & 070z 0] 0

8 2 17 10 0 0 %8 0 9 09 0 0

‘ 983 14 10 T 2 5. 0 5 06 0 | 0
| 20 2 24| 13 68 0 60 1/ 6 08 0 0

. Average , 3.3 17.9 1.1{103.0‘ 15.1 Average 0.6 7.8§ 08} 0.6 0
20 2 14 09 0 0 61 0| 5 07 0/ 0

22 3 2 08 6 1 63 1 7|08 0o o0

23 | 3 17 15 0 4 64 0 306 0 0

l 24 | 2 16 L1 4 2 65 0 | 2| 0.6 0 | 155

0 2% 3 19 09 2 1 o | 66 Lol s os!l 1] o

No. mg | 26 2 14 ] 0.8 0 0 No. 37 67 | 1, 7 07 0| o0
105 27 | 2118109 o o0 68 | 1| 6| 08 0| 0
28 | 2 17 10 0 0 69 | 1| 4|09 0| 05

29 2 19 13 2 7 (70| 0] 4 0.7‘ 0.5 0
| %] sitzjri] o 0 Average | 0.4 48 0.8 02 18

| Average | 2. 4 6.6 1.0 7.3 13 \

|

Each vnsceral organs were evaluated as followmg stand-
ard : —no lesion---0, 1~10 tubercles---1, 11~20 tuber-
cles:--2, more than 20 tubercles---3.

Each lymph glands were evaluated as following stand-
ard : —no swelling---0, 2~5mm in diameter---1, 5~10
mm---2, 10~20 mm---3, more than 20 mm---4, many lymph
glands more than 20 mm in diameter 5.

10" mg RRYPETIRIBTIFE DR Hiv=lhspi 10 T
F2PCDA&, 1077 mg RERBETIX LB TIICHE A DL

bivieaDtco B FET, 107 mg 3s X 0F 1077 mg 4%
BRETIEARNTIREDRED BRI IR S 0D, Y

VOSBRAE S 105 FHEIC U & B D RRYEE & D Be
WAL RL T,

PIBRZEHE R & V) v S IRIR AR B & & It SES I
DWW, EHBOREEORER TN ES T
5%, 105 FHiH 107" mg YR X 08 37 FHF 1077 mg
REPPETIL, OB L B L TRV E L, B
HELW 2 Wb LT, Cochran & Cox o Tt
DT LD T2l BABAEL VW35 5
HOMTO t fHOFIL BAA, HEHEDOH BT £
o
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Table 4. Average Indices of Macroscopical
Tuberculous Changes in Each
Experimental Group
T Dosis of . . Average indices of N
No. of < 2
s W Moty MRS
105 | 10 | 10 22.1 . 370.9
| mﬁ\ 10 ‘ 21.2 | 2216
- 107 10 19.0 66.0
37 ‘ 10-3 ; 10 14.7 . 382.1
" 10°§ 10 8.4 ; 166. 4
" ‘ 107 9 E 34.8

5.2

FES5RADL L, 105 & 105 mg *s L x 10-° mg
RRYT & T 5 2, 37 FEOZBEMEORERER (3 ¥
NLEEOXEY L DO THZIIRETH D LHEI N,
105 Zp§ 107" mg JRYLBE L H#i$ 5 & 37 Fil 10 mg
FIOI0 " mg RGP HEOELX I D TRENBEET
b1,

5) MBFEMIR

105 H{E 1075, 10 mg RY T2 4By Cht,
TER, MRS 22, FFTH 107 mg fRYy
o1 ﬁu%l“iﬂ\ft\-fﬂ }ESHEAER S Bhvtc, 1077 mg
MORRET L, AERR, PIRIE TR 20 TRE,RD bh
to%fmlow*lﬁ,%anW.HfismT%
fik Zdepaotedl, LOTHTIL T b ER L
HiANEED Bt

ZRRH L 37 FEEGRE T 107 mg RYBET L
10 B 3 GRS B & 3208, 5 VLTS E 7L,
JRTI 4 G THEEEID RS Biie D, [ERRTDH 34
TIXREHEIANGRD ST, PRI TREEARFR T 52 L
DTEIBHIT M THESHEDIH, 20TIY v
SNEEMNZ DD TPNI WD RERFFC Kb, GikT
BT EMTEINDN, 37 HE 10°mg fERYupE, 1077
mg FEERBETIE, £6IADB LT, #EHOHRD Hhis
LI E BRSO,

& % oma s Bm1s

Table 6. Histologic Findings : Number of Animals
without Tubercle in Each Organ
Dosis of X Bron- | Portal
%train i\(fg:él)xi Iil_ni Liver iSple«renI Chl}z\ﬂgl lymph gl
105 10-5 0/10 = 0/10 | 0/10 0/10 010
105 10-¢ | 0/10 . 1/10 | 0/10 0/10 0/10
105 107 | 310 510 | 110 0/10  0/10
3 105 | 310 510 410 310 038
% 10 | 510 7/10 5/10 7/10 49
37 107 | 49 1 6/9 | 49 = 58 36
ADenominator ------ No. of speciemen obse;;ci77 -
Numerator:---- No. of speciemen without tubercle

HEmOBFEOA T, MO, KEX, HEEOE
i YA EETUE, 106 FHE Y 37 FE L OABFED
ERIIXBIRAELIL B,

6) ABPIREKEEER R

%2, RITRLIEILL TS,

FHEB L L# 150mg OB EHER L TERERZT
teotehy, BEELUIEKOBRNSKEN I D e D
hs, BEEIEHE L oI Re RS h Dl L LELD
Ok 5, 105 FEERRPFTIT 37 HREERHC
KL, fikXOFOBMBREKEEERTSL, BRD
T E, &5\ ISR R TH bk X AEEOREN
Bohts,

ERBOVICRE

AAFN 38 4E 36 X UF 39 EEKKIEFAE FHE DO~ v AL
IUELEY PENTHHNORAMEY S XITHEL
o MEBTHGIEKEL, Zhbohmn bR
2EHTh D, TTRRRICL S, FlosgEInic
AHEEREOH TR b DT L g e h OfF
MAR BRI, FOXWRHFWICER & XA IER LI
ERERTTIE 2o MER T, SECEELHES
N 106 FEIHEANFE L, HHNEEGH-L
TNt 37 FRETIXBE NI §FN DI, TDZ LT
XXTHRE L ERBEHOHIEZED S

f‘:l)*3)

Table 5. Comparison of Average Indices of Macroscopic
Tuberculous Changes of Varxous Groups YDz k5, vYATH 4HbkE A
 Groups compared [0 a4 | Pvame  THBEOBRHETRL, REOHKENE
No. 105, 10 mg vs. No. 37, 10 mg | 2.75 (isi3 o DRTVAHOTY, Firk SRS AR
" vs. 1 10mg | 5.58 |18 | kwx HEHEOMINCEND D L\ 5 HUFICER
" vs. n  1077mg = 7.89%%| 17 ook Wi s o LIXFERTELLV ) 2T
No. 105, 10-mg vs. No. 37, 105mg | 2.56 | 18 *or x5,

" vs. " 105 mg ‘ 6.15 18 ok g g 105 FEED 0.1 mg D FREY,
" vs. w 1077mg | 9.35F |17 MRy iR C KA TR 1T DR
No. 105, 107mg vs. No. 37, 1075 mg i 1. 94% 18 | AT SR, 4o 1077 mg (%
’ e 10%me s G620 18T g 1.9 3) 2 MURTRO B FREHT
77!/ ,_Vi, " 10-"mg l 12. 44 l’i 1 sokok O, Y YRR Y Yo B

* ¢ value were calculated by the method after Cochran & Cox

** Significant
##+ Highly significant

A, Bl T8, FRCHIREMRD bhicl &
IEB SR X 5 o HEEROEREIA,
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TWABM, 0K L DT 37 FEiX 0.969 Tl
EHrogEXnt 5, 105 FiED root index (2 1.139 ¢
W EEI VLI ONRMB TH D, Z OREDHEND
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