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BACTERIOLOGICAL STUDIES ON THE NO-LESION REACTORS

IN HOKKAIDO.

I. ISOLATION OF THE HUMAN TYPE OF TUBERCLE BACILLIL

Karsusaicur Hirato and Kinewr Sunizu

From the Laboratory of Veterinary Hygiene and Microbiology,
Faculty of Veterinary Medicine, Hokkaido University.
Chief : Prof. K. Hiraro.
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Table 1. Materials
Interdermal Test ‘ .. ‘
. . In )
Cattle | Age of ) T *‘“"J . Date of o Histological quf)l;r?csu?(?t?su ¢ 1(\3Igtt(l)eaf
No Animal Skin District Slaugiit Autopsy Findings Findines Persons at in same Remarks
. m i 1te |
al  'Thickness: Date aughter inding; each farm farm ’
(mm) } —
| - .
( ,‘ Two persons of the This spring ano-
1 4 months. 12 15/V, 195] ‘ 29/V, 1951 1| Negative Negative 'p pring ano
’ family have been ther cattle sho-
f Nemaro I ~—| affected with pul- 4 wed positive
75 |25V, » | Enlargement of monary tuberculosis reactions and
17 4yrs. 60 | 281X > 3/X, brorfchlgl and Negative | for 3 years were slaught-
R ’ ‘ mediastinal 1. n.. J ered
Enlargement of Susplclous chan—’ Since last year, one
2 7 months. 80 |30/V, ” | Abashiri 13/VI, ” | mesenteric and | g‘és]"; r%iierﬁgi person is tubercul- 5
prescuplar I. n..  |conclusive. j ous
Pus formation in Since February, 1951
8 2 yrs. 8.0 | 20/VII, ” | Nemuro 31/V1L, ” ;etﬁ‘;‘;?ﬁﬁﬁgﬁ:fné_ Negative one person is tuber- 2
rrhage in illiac 1. n.. culous.
. J {
Enlargement of . Since 1949 one person|
9 8 yrs 85 25/V, | Kushiro | 3/VIIL,” Negative . P 10
mammary.l. n. ‘ 1s tuberculous. ‘ “
|
‘ Enlargement of | Suspicious chan-| One person is tuber- '
10 2 yrs 80 |26/VIIL, > | Kushiro | 51X, ” ;ﬁgorgg:;g Eg,?%l ges in lung but | culous and one per-| 1
L n. tot conclusive. |son suspicioys. ‘
50 |21V, * . Nomat Susp.lcu;}]s chan(—if
11 10 yers. IX, ” egative es in liver an
Y 50 |25/VIII, » g
mammary L n..
Since 1949 two per-
. 5 Enlargement of Suspicious chan- sons died of tuber-
12 18 ths 89 |2VL N 1HiIx, ”» tropharyngeal and ¢S in mesente- ; rulosis. N 3
months. 40 |25/VIL > emuro retrophary and -7 n. but not . Now one
‘ ’ mesenteric L. n.. conclusive. person is tubercul-
T ous.
En]argement’ of Suspicious chan-
»s bronehial, media- ges in mesente-
13 4 montbs. 8.0 . 25/V1L, H/IX, stinal and mesen- |ric L n. but not‘
teric. 1 n.. conelusive. ‘{




Interdermal Test. .
Cattle Age of |—— — 17— L. Date of oo Histological Iangi)I;fsu;l(})uosut g:étﬁ.’f
N Animal Skin District Slauzht Autopsy Findings Findi Persons at in Same Remarks
. i laug O
° nima Thlckness Date aughter ndings each farm. farm.
(mm)
_ One year since one
14 8 yrs. 21.0 9/IX, 1951 Soya 20/IX,1951| Negative Negative g;ail;sogu\glalslct)l&beirsc ul- 3
| getting well.
16 10 yrs. 2.0 |23/1X, ” | Abashiri [30/IX, ” | Negative Negative g)lflgugs)erson is tuber- 4
. . [ .
3 17 months. 100 |31/V, ” ? 14/VI, 7 | Negative Negative ’ Not recognized 4
Petechial hemorr- kno-
4 6 months. 7.0 |14/VI, 7 | Tokachi |18/VI, ” | bage in prescapu- | Negative ” Unxno
lar 1. n. wn
” 3 i % Suppuration in the . ’ It
5 3 yrs. 50 |14/V1, 18/VI, second stomach Negative
Spleen enlarged,
o ” se ) pete:hial hemor- . ” ”
6 2 yrs. 7.0 | 18/V], Abasghiri |30/VI, rhage in hepatic Negative
and renal L n..
! Petechial hemorr- |
7 6 yrs. 1.0 23/VI, 7| Tokachi = 8/VII, ” | hage in bronchial | Negative ? 2
and mediastinal L. ni
i Enlargement of
15 2 yrs. ‘ 10,0 - | 14/IX, 7 | Kushiro |26/IX, ” | bronchial and retr- | Negative ”? 1
opharyngeal 1. n..
Enlargement of
_ retropharyngeal and
18 3yrs. 170 |10/IX, 7 | Abashiri | 22/IX, ” |mammary l. n.. Liver- Negative ” I
flukes (Fasciola hepa-
tica)are recognized.
i Pericarditis, enlarge-‘
19 8 yrs. 140 |19/X1I, ** | Tokachi 1/XII, ” {ment of mammary l. | Negative ? 4
n.. Liverflukes.
20 10 yrs. 7.0 |21/X1, ? ” I/XII, ” . Negative '; Negative ” 2
| )
» Enlargement of
/ . ge .
21 18 months. gg 18‘/}‘231’ » Kam1kawa’19/XII, ” | hepatic 1. n.. Negative oo 1
‘ ’ ‘ Liverflukes. .
[Notes] 1 n. indicates “lymph node”
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Table 2. Results of Cultivation and Inoculation Experiments

with Materials from several Positive Cases.

No. of Colon- Morbid changes

| |
Cattle Method of | ; ‘ .. ' Jes o10 No. of
5 E \ grown on: o
No. | TInoculation 5‘ Materials for Examination Result “the cultural in the Inocul ' Strain.
| 1 ‘ . media. ated guinea plgs
— ‘ S ——— ¢
Cultlvatlonl Bronchial lymph nodes | ‘ 40 R1
1o | ‘
,, *All lymph nodes and organs | General tuber-
Ino ulatlon} mixed o ‘ + | culosis MI
1 Mesenteric lymph nodes. } + 5 | R 2
_Cultivation ; | l' — -
| Other lymph nodes and organs ‘ — f
Tiliac, mesenteric and mammary | o e T
! lymph nodes. ] Negatxve i
Subilliac lymph nodes. - ‘ Negative I
5 “Lung, spleen and kidney. Bron-
chial splenic and renal lymph - Negative
1 nodes.
Inocu atlon! Submaxillary, retropharyngeal, ‘
poplitic and axillary lymph - Negative
_nodes. 3 1 |
| Liver and hepatic lymph nodes. — Negative
T |
Prescapular lymph nodes | - Negative t
] ; |
Cultivationi All lymph nodes and organs. : - i f
| S:ds;rm and mesenteric lymhp \ — | Negative
i |
Mammary lymph nodes. Co—= Negative
[ ' | | Tuberculosisin |
Lung, bronchial and mediastinal | 1; + | the abdominal | M 40
9 lymph nodes. i \
. ‘ ! lymph nodes.
Inoculation - — \
Subilliac, poplitic and illiac L Negati
lymph nodes. \ \ _hegative
Liver, spleen, kidney and their | | e
j’ Iymph nodes. : } 7Nfg?‘tjve S R
Submaxillary, retropbaryngeal, ! 1 Negative (Cul- |
axillary and prescapular lymph | + tivation showed M 43
| nodes. f | positive) |
Retropharyngeal lymph nodes » + } 1 ‘ R 15
Cultivation , i\ e
i Other lymph nodes and organs = | ' }
5 - ! ! Tuberculosxs in|
i Submaxillary, retropharyngeal | i ‘
: I S 11 h |
i A ‘ | , general lymph |
| and prescapular lymph nodes. ‘ L | “nodes. |
15 %ﬁgﬁ E)]t;)%lé(;hlal “and mediastinal i _ i i Negative }J
Inoculation | Mesenterie, illiac and mammary N . |
\ lymph nodes. ‘ 1 egative A
Subilliae, hepatic and renal N | . o
' lymph nodes T \ Negative |
, ' Liver, kidney, spleen and splemc ‘ ; | . -
| ' lymph nodes. | Negative |

[Notes] * “All lymph nodes and organs” indicate as follows: Lymph nodes—Submaxillary,
retropharyngeal, anterior cervical, middle cervical, posterior cervical, prescapular,
axillary, subilliac, mammary, poplitic, illiac, renal, hepatic, splenic, mesenterie,
bronchial and mediastinal lymph nodes ete. Organs—Lung, liver, spleen, kidney,
pancreas and udder.
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Table 3. Some Biological Characteristics of the Isolated Bacilli
No.of Cattl Col Development in Catalase; Time in
No. of o.of Cattle olony the presence of reaction minutes
0- oLl from which Chaggcteristics |ppo. phology Glycero- Potassium tellurate " required
Strain| the Bacilli |(oka-Katakura's phyliec |7 Ra .| time || for Decor
were isolated  Medium) 0.05 | 0.025|0.0125/ 22| orizavion by
% ion ‘secondl Boiling
| Luxuriant, %
cream—colored Long1 sle?- | '
mat, " crumby |der slightly L o ;
R 1 growth. Dry, |curvedrods. + ; ‘ + o 10 >15
l roughish gran- |1.754.5 u j
ular surface. ‘ | e
M 1 | + = + | £ + 10 >15
Not luxuriant,
white-cream- Slender
yellow-colored, | rods, mo-
R 6 2 moist, slightly | stly stra- + + -+ + | t~wl 45 6
viscid and glis- | ight.
tening smooth | 1.75-2 u
growth.
M 40 Same as R 1 f:“;eaSRl + - - — + 12 >15
9 =X —
M 43 | » ” - - - | = + 45 >15
R15 Same as R 1 SameasR | I — — + + 10 >15
15 : Y R
Mes 7 7 + - | = | + + 19 >15
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Table 4. Pathozenicity of Strain R 2
Animal for Use | Autopsy Findings {
Inocul- | i | Changes
i | Super- g
. ation ‘ Dosis 1Termination ) Ki- Panc-| ficial ‘:}g}] L in the site of
Species| No. ; Methodi | Liver spleen dney Lung reas IP;ES;?] Iymph Inoculation.
nodes\
' (m g 1 J l nodes |
. [ Killed after | _ ‘ o ‘ _ 0 i
Pol | iv. |1 M50Ga ‘ﬁ,;ﬁ,, N | T )
» \Dled after | _ _ _ _ . _ _
P > ' s OO?I 35 days \ e o ‘_A “17 1 - ’ - _“71 -
2 :‘ 2 lDled after i - - ! . [ 1 _ i _ _
Guinea ﬁP 45 | o . ‘ 27 days | s L *,l R : e | T Posze T
. 1 [Ty | ea-size In-
p1g P 6 ’ s.c. | Ol ‘_Dlgg ;:t?r - | - — - - l - ] — {duration con-
o mes o 1 |taining pus.
' 5 1 » Diedafter | _ | _ 1 _ S e N S
P 77 L 1 L i 35 days \ ~ ,iww"_;% [ | I . __1 o
» Died after | | | _ B o __ | Bean-size
P62 l l 0 031 26 days | | ' | congestion
R Killed after | 1 | I S _
K25 | iv. | 0.1 l 51 days | +7 7117':%11 ”i _,,‘ « ' l -
[ » | Killed after | o o b
_E i’jﬁ_ ] '001 | a5 days | "7 | | |t J' |
» ” [ Kllled after ‘ | _ \ . _ ‘ _ _ .
Rabbit | K3° | sidays . T | T | 7AJ47 T _v_hw',gv,gﬁ_
. \ ! ‘ Pea-size In-
K 8| sec 0.1 ‘K%eg;f;er + 1 + | - - | = 4 — |duration con-
y | | taining pus.
'i » ” Kllled after . i _ ‘ _ ) _ ‘ _ | _ o ‘
, K36 | f 51 days j | | i | |
: L | Killed after ; _ _ _ _ _ o
Chicken| G 1 L 1 } 38 days | ’ } ! 1 !
[Notes] — Tubercles were not observed. — No swelling.
Orean [ + Several tubercles were observed. Lymph 4 Rice-grain-size swelling
sans l ++ Many tubercles were observed. nodes ++ Pea-size swelling
- Numerous tubercles were observed #t—itt Bean-gize or larger swelling.
B 2ol 295, RECHT 20T T) WAE T AN D2 OHTH DT, Moz, WRogios
C0.01 mg @FIRAMNIEST L 22 P53 1t & L Thiliic 7% Thr T Z))V»ﬁ» T GRD TR A D, RTINS
HE~ %0 i o;m*z,,u %O B TR @ fihE IV 3D Ml iR T T & 72\, gk s

24-: ruh\y) ? 7C 4) 0) H’IJ K < y % D) ‘U(D B'”‘ - VC 7‘[}3
B FaBod D RRIE L JE78/0 75 { T 2O IHEFLIE I
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LT a2 hmiin
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Table 5. Pathogenicity of Strains other than R 2

. Am{’f:él for Autopsy Findings
=) S e MS=
Method i
Z | Z PR Super- ) Changes in
S| g g Inc()).cul Dosis | Termination ol % ficial Af;l)l,l- “the site of
B 3] pecies ; No. | tnocul~ . 55 & Inguinal ‘ .
S g‘% ation | (mg) 2 % § %ﬂ £ | lymph Ly;gg: Inoculation.
gl M| 3| a | nodes
i Died after ) :
| Guinea P 1 s. c. 0.1 35 days L HE | — | s ++ 4
“ pg \p 3| iv. 0.001 Dlgg‘ éf;:r YT TN R R ++ +
R 1 il B _ :
illed after ' Soya-bean-size
Rabbit K1 se 01 K?IO ga‘s;_s T T T T - | Indulation
s illed after| _ _ _ __ " |containing
K 3| iw 0.01 40 days 4+ |+ | 4t pus.
1 . :
. - | Died after .
Guinea | P 36| s.c. 0.1 34 days weo| i | — |+t | + ~ | Thumb-size
i : Died after . . suppuration
PIg \P42| iv. | 000175 dags | M| + ++ + :
M 1 _ —
K32| iv. | 001 K‘},{?‘éafter + | = | - - -
Rabbit Killed aft
K33| iv. | 001 DL ECBEL] e~ — —
51 days
{
Killed after R R A _
Guinea P26 s.c 0.5 31 days — | i
PIg pa2g| iv oo1 |Killed after |, | _ | . | _ ++ ++
31 days
M40 -
K26 s.c. | 05 Kl},}f‘é after| _ | _ | 4| - - — |Pea-size In-
Rabbit . Killed ?i’"ier ’ duration con-
. K28 | iv. 0.01 31 days e B A — — | taining pus.
Died after . _ _ __ |Soya-bean-size
Guinea | P 22| s-c 0.1 17 days SR R B Induration
pig : Killed after | | w | _ _ __ |containing
P21 iw 0.01 51 days W ++ pus.
M43 Killed aft Thumb-si
illed after _ _ umb-size
Rabbit K2t se ! 51 days A Rl e B Induration
: Killed after _ | _ __|containing
K20| iv. | 001 | TEER e + | iy
. ' Killed after | . .
Guinea Pe8| iv. 0.001 K9O days | BE | — b | + +
pig illed after | . . _ . " _
P21| sec. | 0.1 90 days | R | HE H
Ri3 Killed aft | Soya-bean-size
; : illed after ‘ _ _ _ | Soya-bean-size
| Rabbit K40 | iv. 0.01 80 days — | = =]+ Induration
l Kall s 1 Killed after| _ | _ | _ | 4 | _ _ __ | containing
5 | e 90 days pus.
] S S SR, S
Died after ’
Guinea | T 64| 8¢ 0.1 30 days L L Bt B B + T | Thumb-size
pig : Died after congestion.
P39 iv. 0021 26 days i L s I S ++ +
M68 |1 T Died aft T T T Beansi
. ied after o _ _ _ ean-size
Rabbit K31 s 01 51 days - * Induration
: Killed after _ __ | containing
K29| iv. 001 45 days + M- - pus.
[Notes. ] — No tubercle formation — No enlargement
Oroans + Several tubercles were observed. Lymph + Rice-grain-size enlargement
~ .+ Many tubercles were observed nodes l ++ Pea-size enlargement
w—ut Numerous tubercles were observed. #t -1t Bean-size or larger enlargement
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" Résumé

In Hokkaido, the number of tuberculin-reacting cattle is now decreasing ycar after year. Recently,
however,-it is generally accepted that there are many no-lesion reactors in Hokkaido. Now the rapid
clarification of what agents are associated with this phenomenon is véry eagerly desired. So the authors’
purpose was to carry out bacteriological investigations on this problem and to collect as many materials
as possible from various parts of Hokkaido. Morbid changes were inspected and afterward animal inocul-
ations were made as well as cultural examinations with those materials.

Results obtained are summarized as follows :

1) In 1951, 63, 751 cattle were tested in all districts of Hokkaido; 30 cattle reacted. We macros-
copically examined 21 cases of them, however, no tuberculous lesions could be detected. Histological
investigations showed also negative results. From these facts, it is obvious that all of these cattle were
so-called no-lesion reactors (Table 1).

2)  Myc o bacterium tuberculosis was found in 4 out of 21 reacting cattle. The direct cultural examin-
ations of the materials revealed the bacilli from bronchial (No. .1), mesenteric (No. 2) and retropharyngeal
lymph nodes (No. 15). In the case of No.9, the bacilli were isolated from two guinea pigs inoculated—
one with the mixed materials of bronchial, mesenteric lymphnnodes and lung and the other with subma-
xillary, retropharyngeal and axillary lymph nodes (Table. 2).

It was especially noted that 3 out of these 4 strains were identical with the human type. Another
was an atypical acid-fast organism. From the several biological characteristics and pathogenicity to the
laboratory animals, we believe that this organism should be ranked an intermediate form between the
virulent tubercle bacilli and non-pathogenic acid-fast organisms. It was also noteworthy that in no instances
could we detect the bovine type of tubercle bacilli (Table 3, 4, 5.

3) In addition, enquiries were made about sick persons at the farms where reacting cattle had been
revealed. It was found in 8 farms, that tuberculous patients have been in contact with the animals
(Table 1)

4) From the above described results, it is evident that the human type of tubercle bacilli plays an

important réle in the occurrence of no-lesion reactors in Hokkaido.



