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BACTERIOLOGICAL OBSERVATIONS ON AN OUTBREAK 
OF OVINE LISTERIOSIS IN SAPPORO 

Katsushichi HUtA'ro, Kiheiji SHUlIZU, 

Teiji ONO, Gihei SATO 

(F1'om the Laboratory of Veterinary Hygiene and Microbiology, Faculty of Veterinm'y Medicine, 
Hokkaido University, Sapporo, Japan. Chief: Prof. K. HIRATO) 

Yoshifllsa YAWATA and Yuhji NISHIHARA 
(From the Department of Animal Husbandry, Hokkaido Agricultural Experiment 

Station, Sapporo, .lapan. Chief: Dr. S. KOllzU/a) 

I. Introduction 

Since 1926 when MURRAY and othersl) described the first isolation of L 1Il0Tlocytogenes from 
spontaneous infections of laboratory animals in England, numerous works have been published 
on listeriosis not only in sheep but also in cattle, swine, goats, horses, dogs, rodents and 
poultry as weI1 as human beings. Especially, after th1s organism was established as 
responsible for the "circling disease" in sheep by GILL2),3) in New ZeaJand between 1931-33, 
listeriosis has become a disease of considerable economic importance in animal pusbandry. 
Consequently, it had attracted many workers' attention from the standpoints of prophylaxis 
and therapeutics as weB as from that of public health. 

Recently its occurrence in sheep and cattle has been increasing' year by year in the 
U.S.A., and numerous reports are b:~ing published from several States: Illinois4), Wisconsin5

\ 

Michigan6), Iowa7>, Nebraska8 ) and Utah~j) etc. Now it is obvious that listeriosis appears to 
be of. worldwide distribution and apparently is increasing jn frequency. 

However, no description of the occurrence of listeriosis has yet been recognized in Japan. 
In 1948 when equine infectious encephalomyelitis prevailed in Hokkaido, TAJlMA10

) first sug­
gested pathologically the existence of listeriosis in two goats which died in Sapporo under 
the clinical diagnosis respectively of "circling disease" and of "Japanese B encephalitis". 
Following this report, in 1951 L. mOllocytogenes was isolated by ASARI and othersll ) from two 
cases of infected goats in Aomori Prefecture. Their report is the first on the isolation of 
the causal agent in Japan. In next year, the staff of this laboratory had encountered an. 
outbreak of this disease among sheep in the Hokkaido Agricultural Experiment Station near 
Sapporo, and afterward some additional casesl~)-15) were reported in various districts of Japan. 

Accordingly it may be considered that listeriosis is now increasing in frequency and that 
it has become a new serious problem for veterinary medicine also in Japan. 

The present communication is mostly concerned with some bacteriological and serological 
observations on this outbreak but also with the biochemical and serological characters of 
L. mOllocytogenes of different origins. 

(This report has already been published at the 34th Meeting of Japanese Society of Vet­
erinary Science on September 21st, 1952). 

II. Observations 

1. Outline of the occurrence 

Hokkaido Agricultural Experiment Station had three flocks of sheep: flock A included 
127 old ewes and 147 lambs; flock B, 103 ewes and 106 lambs; flock C 24 rams and 82 lambs. 
Hitherto, no instance of listeriosis-like maladies had been recognized, nor, recently, had any 
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Fig. 1. One Case of Ovine Listeri­
osis Which Shows the Typical 
. Symptoms of the Last Stage 

sheep been brought to this Experiment Station. The first 
case of ovine listeriosis was noticed on May 16th, 1952. 
During the following short period of 20 days, 21 sheep 
succumbed one after another as is shown in table 1. All 
these sheep revealed the encephalitis-like severe symptoms. 
The general symptoms were dullness, loss of appetite, ele­
vation of body temperature, somnolence, and paralysis of 
ears and lower lips with salivation. Often the sheep would 
lean against the fence for support. When forced to move 
they would tend to circle and in most cases the head and 
neck turned to one side. The depression was progressive 
and they proceeded to coma and death (Fig. 1). These 
symptoms perfectly coincided with those which were pre­
sented by many other authors. 

The course of the disease was very rapid, and death 
usually occurred within 2-4 days after the first symptoms 
appeared. As were reported by many workers, excepting 
OLSON and others8>, no cases of recovery were observed. 

A t that _ time, each flock of sheep was pastured in the 
daytime and kept each in its sheepfold at night. In flock A which was kept in unsanitary 
envirorun~nt (dark, moist, gloomy sheepfold) m.ost frequent occurrences were recognized. It 
is general1y comprehended that listeriosis isprimariIy a disease occurring in winter or early 
spring and that its occurrence is sporadic. However, the present outbreak in Sapporo was 
observed in late spring and it was noteworthy that it revealed some epizootic characteristics. 

Table. 1. Outline of Ovine Listeriosis Outbreak in Sapporo in 1952 

No. of case Flock Age Course of Disease Termination 

L A 4 May 16-21 Death 
2 " Yearling " 18-20 " 
3 " " 18-20 " 
4 " 7 " 18-20 " 

5 Yearling " 18-20 " 
6 B 3 " 20-22 
7 A Yearling " 21-23 " 
8 " " " 23-25 " 
9 " " 25-28 " 
10 4 " 25-29 " 
II B 2 " 27-29 " 
12 " 2 27-29 " 
13 A 5 " 27-31 " 
14 " 4 " 27-29 " 
15 " 5 " 28-30 " 
16 C 1 " 30-June 1 " 
17 B 3 June 4-1O " 
18 " Yearling " 5-10 " 
19 -" 2 " 3- 7 
20 " 2 " 3- 8 " 
21 " Yearling 5- 7 " 

2. Isolation of causal agents 

Attempts to isolate the causal agents were performed in 8 cases of the 21- L. 11l0no-

cytogenes was isolated from all cases. Except 2 cases (Nos. 6 and 7), quite detailed observations 
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Table. 2. Distribution of L. monocytogenes in Sheep Body 

Materials examined 
No. of an imal tested 

6 7 8 9 II 12 13 14 

Main lymph nodes 
Eye secretion 
Nasal secretion 
Lung 

Kidney 
Spleen 
Liver ++ 
Spinal fluid 

(Lumbar part +tt 
Spinal cord t Thoracic part -itt 

Cervical part -)- + 
Medulla oblongata 'HI- +It + ttt +It Itt 

H' db' {Pons +It itt +It Tf~ -1- +It +It +It 
In er- ram Cerebrum +It + +It itt 

Mid- nd inter-brain 1 Qua~rigeminal body ++ +It 

a lOptIC thalamus -I- ++ tH itt m 

fCaudate nucleus t+ +1+ 
. Ammon's horn +It + 

End-bram lOlfactory bulb - -tit 

Cortical substance of cerebrum -I- tt 

Notes + 1-49 colonies developed. 
++ 50-100 " 
tif Over 100 " 

on the bacterial distribution in animal body ,vere carried out (table 2). Although the number 
of . cases observed was too small to determine the distribution of the organisms in the cody 
of field listeriosis, L. monocrtogenes were generally detected localizing in brain stem such as 
medulla oblongata, pons, quadrigeminal cody, in cel1eberum and in optic thalamus. End-brain 
and spinal cord were less invaded by this organism. The authors could not find Listeria 

organism in any of the visceral organs with the one exception of No. 14, in 1iver. These 
results are almost identical with those of other workers. 

3. Biological characteristics of isolated organism 

There were isolatated 9 strains (including strain L 15 that was isolated from a goat in 
Sapporo on September 17, 1952). They were compared with the known 8 Listeria strains 
which originated from Aomori Prefecture in Japan and from America. All strains demon­
strate a narrow zone of hemolySis on sheep blood agar. Morphologically they are Gram­
positive rods with probably one flagella. As is indicated in table 3, in respect to sugar 
fermenting activities and biological characteristics the strains were almost identical with each 
other. No differences were found among the strains of several sources. Glucose, salicin, 
melibiose, amygdalin, levulose, mannose, treha10se, dextrin, rhamnose and maltose were 
fermented by an strains within 24 hour~ without gas. However, sorbitol fermenting and 
no-fermenting strains were noticed, and there were some variable differences among the 
number of days required for the fermentation of glycerol, and lactose. Sucrose was also 
attacked by all strains excepting one (L 2). As far as examined, arabinose, xylose, raffinose, 
inulin, inositol, glycogen, mannitol and galactose were never fermented. Gelatin liquefaction, 
methyl-red reaction, H 2S-production and indol formation were negative and Voges-Proskauer 
reaction was doubtful excepting 2 American strains (positive). 

This organism easily produces R colonies as is seen in Salmonella in culture media (Fig. 2) 
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Strain 
No. 

L 6 
L 7 
L 8 
L 9 
LII 
LI2 
L 13 
LI4 

L 15 
511 
512 i 
L 1 ! 
L 2 
L 3 
L 4 
L 5 
8615 
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Table. 3. Biological Characteristics of Listeria Strains 

1I1 t'"1 s:: H tIl s:: <j 0 I Sugar Fermentation 
::; 

Source 
~ ;:;.: 0 0.- 'in ~ ~ 

~ ti ~ t"" 0 OJ. OJ. t'"1 :xl H ti s:: lfJ 
S g § g. 5r ~ I-S ~ 9 q ~ ;; to ~ g E. to 

M-

0 M- ~ <: Q Q {::i) 

-< M- s· ~ 0- ~ ~ Q ~ 0- M- 0 - Q ::; I-S 
Ul 

'< {::i) Q ~ 0 ~ 0 Ul F' ~ ::; Q 
UJ 2. - I-S 

0- 0- 0 I-S UJ UJ ,SlI 
_. 0-

I 00' s· g. ~ 0 ~ 0 M-~ 

.0- UJ 
UJ UJ - >~:-,g.C'2 

~ ~ ~ .!C .!C ~ 
~ 0- s:: rn ~~~9e. 1-1> {::i) s:: E.. 0- o,<{::i) Animal District to to : : : Q S {::i) ::; G' 

_. ::s UJ (j Q 

I 
M- ::s ~ ::s ::s ° _. 0 M-

o· 0 0 g p' o~g-rrq~ 
UJ ~ :-' CD CD ::s UJ UJ 
~ F -9l JD ~~ 

! 
1 

Sheep Sapporo: + + - - + == I""V_ + +1 +1 +1 +1 +a +11- + .. i - - - - -
" " ! + + - - + ---7--.,,- + +1 +1 +1 +J +3+11- + .. i - - - - -
" " + + - - + , 

+ +J +1 +1 +1 +:{ +11- + .. - - - - -::C""-

" " + + - - + ±-- + +1 +1 +1 +1 +3 +11- + .. - - - - -
" " + + - - + ±-- + -h -1-1 +1 +1 +3 +11 +~1 +4 - - - - -
" " + + - + ±---- + +1 +1 +1 +1 

, 
+3 +11 +::1 +2 -ti - - - - -

" " + ~ + - - + ±-.,- + +1 +1 -h +11 +3 +11 +11 +:; ,- - - - -
" " + n +, - - + + +1 +J +1 +1 I +3 +!l +Hl +:~ I - - - -0 --- -

0' 
--

Goat " + I-S + - - + ±-- + +1 +1 +1 +1 +:; +11- +3 - - - - -N' 
" Aomori + {::i) + - - + ±-- + -h +1 +1 +1 +3 +11- +3 - - - - -
" " 

M-
±""'- +1 +3 +11 +:!1 +3 + o· + - - + + +1 +1 +1 - - - - -

::s 
Sheep America + + - - + + + +1 -i-I +1 -+-1 I +:3 +fl +9 +2 - - - - -
Cattle + + - - + ±-- + +1 +1 +1 +1 i -h - +14+1 - - - - -

" " 
I 

+ + - - + ±-- + +1 +1 +1 +1 -h +fl - +3 - - - - -
Human " + + - - + ±-- + +1 +1 +1 +1 +1 +fl +H± - - - - -
Sheep " I + + - - + ±~- + +1 +1 +1 +1 +2 +3 +n +1 - - - - -

" " I + + - - + ++ + +1 +1 --i-J +1 +3 +11 +9 +3 - - - - -
: 

i 

Fig. 2. Sand R types in colonies 
L'I monocytogenes. x 16 

.. ,' 'j 

;. ..... + ..... . . ~." ...•......• , .... . , ... 
t 

'\. "."'1 

I 
. ·1 
1 

'''''. i ..... ~ '$ :,~v 

Fig. 3. Uniform individuals of 
L. monocytogenes in fresh 

isolated colony (S Type) X 800 

Fig. 4. Filamentous and pleomor­
phic form of L. monocytogenes 

in old subculture colony (R Type) x 800 
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and filamentous form are recognized in the old subcultures. Fig. 3 indicates the typical 
uniform shapes at the beginning of isolation and fig. 4 the filamentous or pleomorphic indi­
viduals in the old subcultures. 

4. Agglutination tests in the flocks 

The authors carried out agglutination tests with 71 serum samples obtained from the 
sheep on the same Experiment Station 54 days after the last occurrence of the disease. 
Eighteen cases out of 71 sera showed 1: 800 or higher titres for L. monoCJ:togenes, as is indicated 
in table 4. Almost all yearlings had the lower titres such as 1: 200 or below. On the other 
hand, in the greater part of animals over one-year-old, higher titres (1: 400 or over) were 
generally found. A second examination 49 days later was performed on the individual sheep 
which previously has shown comparatively high tit res. 

From table 5, it will be seen that 12 cases out of 18 sheep show tendency to decline 
and the others to ascend or to run unchanging in their agglutinin titres. It is supposed that 
these fact may be interesting: however, the present writers could not draw any conclusions 
as to the relation between the infection and agglutinin titre in the case of listeriosis. 

Table. 4. Agglutinin Titre after 50 Days of Epizootic 

Age of sheep 
Agglutinin titre 

I: 25 I: 50 I: 100 I: 200 I: 400 1: 800 1: 1600 

Yearling 2 2 3 3 

I year 5 15 3 2 

2 or more L 3- 8 10 10 3 
---- ----~-- ---

Table. 5. Rise and Fall of Agglutinin in the Animals which 
showed high Aggfutinin Titres 

Total 

II 

25 

35 

Flock No, of individual 54 days after the 
last occurrence 

103 days after the 
last occurrence 

A 

B 

c 

23-505 
22-505 
22--127 
25- 4 
22-103 
23--100 
21-336 
26-344 
25-364 

{

25- 8 
24- 55 
24- 54 
25- 32 
25- 55 

I
s - 32 
s- 36 
s- 66 
s - 11 

I: 800 
1: 800 
I: 800 
I: 1600 
I: 800 
I: 800 
I: 1600 
I: 800 
1: 800 

I: 800 
I: 800 
I: 400 
I: 400 
I: 1600 

] : 1600 
] : '1600 
1: 800 
1: 800 

5. Antigenic structures of L. 'lltonoclltogcncs 

1: 400 
I: 800 
I: 400 
I: 800 
I: 400 
I: 1600 
I: 400 
I: 1600 
I: 800 

I: 200 
I: 81)0 
I : 1600 
I: 800 
1: 800 

1: 400 
1: 800 
I: 400 
1: 400 

With regard to the antigenic structures of L. 17lonocytogenes, SEASTC)NE16\ WEBB and BARBER17), 
JULIANELLE and PONS18

),19), PATERSON20
), etc. have already reported. However, their opinions 
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Table. 6. Serological Differentiation of Somatic Antigen of L. monocytogenes 

Sera/Absorbed with 
Type Source 

Antigen 
A/B A/C B/ A B/C C/ A C/B 

----------------~------------------~ 

#8615 
Ll 
L 2 
L15 

#L 3 

#L 4 
L 6 
L 7 
L 8 
L 9 
L11 
L 12 
L 13 
1,,]4 
511 
512 

Factors which will remain after absorption 
5 4,5 1 '4 1,3 3 

400 800 200 

~1 400 800 200 
800 800 200 
400 800 200 

800 100 200 400 

200 200 1600 
200 400 800 
200 400 800 
200 400 800 
200 400 1600 
200 400 800 
200 400 800 
200 400 800 
200 400 800 
200 400 800 
200 400 800 

Antigenic 
Name Structure Animal District 

Sheep America 
" " A 2, 4, 5 Cattle " 

Goat Hokkaido 

B 1, 2, 4 Cattle America 

Human " 
Sheep Hokkaido 

" " 
" 

C I, 2, 3 
" " 
" 
" 

Goat Aomori 
" 

Notes: # Indicates the representative strains which were used for the absorbing organisms 
and preparation of immune sera. 

A/B = Type A serum/absorbed with type B antigen, B/ A = Ty.pe B serum/absorbed 
with type A, and so on. 

Table. 7. Serological Differentiation of Flagellar Antigen of L. monocytogenes 

Antigen 

#8615 
Ll 
L 2 

L 15 

#L 3 

#L 4 
L 6 
L 7 
L 8 
L 9 
L 11 
L 12 
L 13 
L14 
511 
512 

Gibson 
LS-2 

Jungherr 

Sera/absorbed with 
A/B A/C BI A B/C CIA C/B 

------------~------~------~--------------

Factors which will remain after absorption 
d d a a,c 

=}* 
320 
320 
160 

-1 1601 -1 3201 
3201· - I· -I -1" 
640l -l -l -l 
160 I· 3201· -I 640/· 

640 1280 
160 640 
160 640' 
160 320 
320 640 
160 640 
80 640 

320 1280 
160 640 
320 320 
320 320 

PATERSON's Result 
G/LS G/J LS/G LS/J JIG 
640 256 40 

40 640 320 
320 640 

c 

801 
'~r 

-1 
-f 

160 
160 
320 
320 
320 
320 
320 
160 
640 
640 
320 

J/LS 

640 

Type 

Name Structure 

A 

B 

C 

b,d 

a,b 

3.b,c 

B,D 
A,B 

A,B,C 

Notes: :If Indicates the representative strains which were used for the absorption tests 
and the preparation of the immune sera . 

• Indicates the different agglutinin titres by the colonies examined. 
* In this series the agglutinin titres reached to the same degree as in A/C . 

series when the titres were read after standing at room temperature over­
night following after incubation at 50°C 2 hours. 
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do not always agree. WEBB and BARBER17) did not find any antigenic differences between 
the strains of several sources. On the other hand, SEASTONEI6), JUNGHERR et al/'I) JULIANELLE 
and PONS18

),19) reported that they recognized some differences among these strains according 
to their sources. Especially, JULIANELLE1S

),19) described two sero-types of L. monocytogenes, the 
one included the strains isolated from rabbit and human being and the other the strains from 
cattle, sheep and goat. PATERSON classified L. monocytogenes into three sero-types according to 
flagellar antigenic analysis. 

Hence, the present writers performed cross agglutination and absorption tests to ascertain 
whether there can be antigenic differences among the 16 strains originating from America, 
Aomori and Hokkaido. 

The antigens used for the p'reparation of H sera were prepared as follows: 5 plates of 
I8-hours-cultured organisms, confirmed S type and having active motility, from 1 per cent 
glucose agar were suspended in 10 cc of 0.5 per cent formolised saline and after shaking 
about 5 minutes, were centrifuged at a speed of :3,000 r.p.m. for 30 minutes. The superna­
tant fluid containing nearly pure flagellar substances was used for H immunogen. 

For the 0 antigen, I8-houii-cultured 1 per cent glucose broth was used after boiling for 
about 6 hours. Rabbits were immunized by repeated intravenous injections of these antigens. 

Agglutination tests were carried out after the method used with the Salmonella group. 
From tables 6 and 7 (showing the results of agglutination reactions), it maybe considered 
that Listeria strains consist of 3 different 0 types according to cross absorption tests. As to 
the flagellar antigens they seem to go parallel with O. 

The authors provisionally named these types A, Band C. It is suggested that these 
types will have a common 0 factor "2", and moreover, type A and C seem to have the type 
specific factors represented by "1, 3" and "4, 5" respectively. However, type B will have 
the "1,4" factors which are partially common with type A and C. Pertaining to the flagellar 
antigen, it is supposed that types A, Band C have the factors "b, d", "a, b" and "a, b, c" 
respectively. In strain L 3 (type B) the factors common with the other two types were re­
cognized and consequently, just as the dipbasic SalmweUa types, it revealed the different H 
agglutination reactions resembling the reaction of type A or type C. The same phenomenon 
was observed in strain L 15. However, these findings mav require further investigations. 
Moreover, AlB serum (tvpe A serum that was absorbed with type B organisms) did not react 
to type A antigens, as is shown in table 7, at the end of incubation (50GC for 2 hours) but it 
agglutinated type A cacteria after the tuce was left standing at room temperature over-night 
folIowing the incubation. 

From the above-described results, the writers will conclude that there are three different 
sero-types in L. 1JIonocytogenes and that these types have no connection with _the source of isola­
tion as far as examined. Our results are almost identical with PATERSON'S work20

', except 
for two points as seen in the table .7. 

Owing to the lack of strains from fowl and rodents and to the small number of strains 
employed, further trials on these points will be desirable. Consequently, as PATERSON sug­
gests, the writers suppose that other types may be found upon further examinations. 

6. Artificial inoculation experiments 

In spite of interest and the importance associated with prophylaxis and control of this 
disease the modes of natural infection of this organisms are not yet clarified. However, 
GILL suggested that Qrstrrt!s o'vis which occasionaHy carry this organism, may be responsible 
for natural infection by injuring the nostrils of sheep. P ALLASKE22) also supported this possi­
bility from his experimental and field observations. 

On the other hand, JULIANELLE23) is of the opinion that there is per oral infection. 
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Recently, ASASHI and others2
1),25) carried out experimental works on the natural infection 

modes in goats and mice, and from their bacteriological and pathological findings, emphasized 
the possibility of natural infection modes via trigeminal nerves through the injured nasal and 
oral mucous membrane. 

The writers, employing 13 goats and 3 sheep, performed oral and nasal administration 
with small dosis of the organisms after injuring or not injuring their muco~s membranes 
(table 8). However, from the clinical, bacteriological and pathological standpoints,' these 
examinations had showed only negative results except one goat which showed the temporary 
bacteriemia in company with the elevation of body temperature (40. 2°C) 13 days after nasal 
administration. On the 7th day after the appearance of L. llIonocygenes in blood stream, this 
ariimal died but the o:rganisms could not be detected from any part of the body. Moreover, 
one sheep which received the per oral administration of the organisms after injuring the oral 
mucous membrane, died on the 15th day after administration, without show-ing any symptoms 
of listeriosis but L. monocytogenes were recovered from submaxillary lymph nodes. However, 
the histo-pathological signs of these two cases had also showed negative . 

• 
Table. 8. Inoculation Experiments 

Animals No. Route Dosis Date 

iJ 
1 cc of the brain emulsion Jun.I3 

Per oral 
(5 million bacilli) 

2 cc of the brain emulsion Jul. 2 14 (10 million bacilli) 

Goat 5 • 
6 0.5 cc of the broth culture Jun. 13 7 
9 Intranasal 
11 

12 0.1 cc of the broth culture 15 

First Administration Second Administration 
,Sept. 22) (Nov. 12) 

Route Dosis Route Dosis 

I 1 rntranasa] (after 
2 J injuring) 0.5 cc of Intranasal and) 2 cc of 

Sheep broth per oral (after broth 
Intranasal culture injuring) culture 

3 (not 
injured) 

Termination 

Jul. 5, died 
Aug. 26, died 
Jul. 18. died 
Jul. 7, died 

Sept. 29, died 
Aug. II, died 

Aug. 7, killed 
" died 

Aug. 12, died 
Sept. 17, died 
Jul. 1, died 
Jul. 9, died 
Jut 17, died 

Termination 

Dec. 2, killed 

Nov. 10, died 

Dec. 2, killed 

*Recovering of 
L. monocytogenes 

from animals 

Negative 
" 
" 
" 
" 

:jfPositive (from the 
blood stream) 

Negative 
" 

Recovering of 
L. monocytogenes 

Negative 

Positive 
(Submaxillary 
lymph nodes) 

Negative 

* Cultivations were made from the lung, liver, spleen, kidney, heart blood, brain, spinal 
cord, digestive organs, tonsil, nasal and eye secretions, and main lymph nodes which 
can be obtained. 

#: Post-mortem cultivations showed negative. 

III. Discussion 

From the viewpoint of epidemiology, our present observations seem to be somewhat 
interesting for the severe occurrence of the epidemie during a short period. Such instances 
are comparatively rare except as reported by OLSON and othersS

) and by BIESTER and others7
). 
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Although these organisms produce several types of diseases in animal species, encephalitis 
seemed the most familiar type in sheep from previous reports. Accordingly, the bacterial 
distribution in animal body is generally restricted to the brain. However more careful . . 
bacteriological examinations are desirable. 

The present writers found one field case in which the organisms were located in the 
liver and brain in spite of the small number of inspections. However, OLSON and others'll 
reported many cases in which the organisms were detected from the liver, spleen and occa­
sionally from the heart, and especially in one peracute case, they isolated the organisms from 
the heart muscles, liver and spleen. GRA Y and others6) also reported similar cases. Moreover, 
the authors observed the temporary bacteriemia in one goat which received intranasal inocu­
lation with small dosis of these organisms. On the other hand, PATERSON26

) succeeded in the 
isolation of the L. mO:lOcytogenes from 3 foetuses out of 4 examined in 16 cases of acortion in 
sheep, which were free from fl. fetus and S. abortus o 'I' is. 

From these facts, it is evident that the listeriosis in sheep involved several types of disease­
Therefore it may be certain that the natural infection modes will be considerably complicated: 
Accordingly, ASAHI and others' considerations on the infection modes via trigeminal nerves 
through the injured mucous membrane and the other infection modes via oral and intranasal, 
which are suggested by some workers, may be considered as possible infection Routes. At 
any rate it is desired to carry out more detailed examination for ascertaining the modes of 
infection in this diease. 

On the otheI' hand, OLSON and others~· already reported inapparent infection from their 
clinical (elevation of body temperature) and hematological (neutrophilic leucocytosis) observa­
tions. The authors tried to find the inapparent infection and recognized the rise and fall of 
the agglutinin titre in the same individuals in accordance with the days elapsed after 
the outbreak. This suggested bacterial influence. However, obviously, no definite conclusion 
on the existence of inapparent infections can be based on the serological procedures alone. 

Our strains showed almost the same response to fermentive activities and other biochemical 
characteristics. Although some authorslI ),17),27) descr:bed the galactose and raffinose fermenting 
activities of L. nWllocytogenes, such activities were not recognized by the writers. 

There are found 3 distinctly different sero-types in our strains. However, more detailed 
examinations are desirable, because the antigenic structures of this organism are the foundation 
of serological diagnosis and vaccination (if possible). Hitherto, experiments on this problem 
have been comparatively rare and these data reported are every contradictory to each other. 
The authors' data on the antigenic structures of Hand 0 are almost identical with those of 
PATERSON. However, strains which were tested are not only few but also they do not include 
the strains from rodents and fowl. Accordingly, it is supposed that there may be exist other 
sero-types and it must be left to future investigations to solve this problem. 

IV. Summary 

(1) An outbreak of ovine listeriosis which was experienced in Sapporo in 1952 and some 
bacteriological investigations on the L. monocytogenes were described. 

(2) Twenty-one head out of 589 sheep were affected during the short period of 20 days. 
The first case was recognized on May 16th, 1952. 

(3) Eight cases of patients were bacteriologically investigated and L. lllonocytoges were 
recovered from every case. The specimens were detected from distinctly localized parts of 
the body, brain stem, celleberum and optic thalaInu~. 

(4) Bacteriological and serological studies were performed on isolated strains and the 
other known Listeria strains originating from other districts of Japan and America. Three 
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sero-types were recognized, however, in biochemical characteristics they were almost identical 
with each other. 

(5) Artificial inoculation experiments by per oral and intranasal instilation with small 
• 

dosis of the organisms after injuring or not injuring these ml\cous membrane~, indicated 
negative results except for one case which showed temporary fever and bacteriemia. 

The authors would like to express their thanks to Prof. YAMAGIW A the Lab­
oratory of Veterinary Pathology of this University and Dr. TAJIMA, a member of 
the Nippon Institute of Biological Science, weo provided the pathological findings 
and many other kindly advices, and to the members of the (Department of Animal 
Husbandry), Hokkaido Agricultural Experiment Station for tbeir willingly supplying 
of materia Is. 
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