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REVIEW

LEPTOSPIRAS AND LEPTOSPIROSIS

Ryo YANAGAWA

Department of Hygiene and Microbiology, Facully of Velerinary Medicine,
Hokkaido Universily, Sapporo 060 Japan

(Received for publication : June 15, 1983)

Leptospirosis, a major zoonosis, causes animal infections —many deaths,

complications such as abortions, and renal carriers— throughout the world in
domestic animals which have come into contact with water or soil contaminated
with the urine of infected animals including wild life. Since it may occur almost
anywhere in the world, it presents serious veterinary as well as medical prob-
lems. Leptospira, a group of peculiar causative agents, is still open to extensive
research. The present paper describes leptospiras and leptospirosis in general,
together with a review of the recent research works carried out in the author’s

laboratory.
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Table 2 A& UBihh 55383 hi: Leptospira interrogans o i3
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Avustralis australis hawain nicaragua
bangkok jalna peruviana
bratislava lora pina
fugis muenchen ramusi

Autumnalis alice fort—bragg rachmati
autumnalis lanka srebarna
kangkinang lovisiana sumaterana
bulgarica mooris tingo maria
erinacei—auriti orleans

Ballum arboreae baollum castellonis

Bataviae argentiniensis brasiliensis kobbe
balboa claytoni paidjan
bataviae djatzi

Butembo butembo

Canicola bafani canicola malaya
benjamin galtoni portland—vere
bindjei jonsis schueffneri
broomi kamituga summeri

Celledoni celledoni whitcombi

Cynopteri cynopteri tingo mariensis

Djasiman djasiman gurungi sentot

Grippotyphosa canalzonae muelleri valbuzzi
grippotyphosa ratnapura vanderhoedeni

Hebdomadis beye kabura nona
borincana kambale perameles
geogia kremastos szwajizak
goiano maru tabaquite
hebdomadis mini worsfoldi
jules

Icterohaemor— birkini interohaemorrhagice ndambari

rhagice bog—vere mankarso sarmin

budapest monymusk smithi
copennageni mwogolo tonkini
dakota naam weaveri
gem ndahambukuje

Javanica an hoa javanica sofia
ceylonica menoni sorex—jalna
coxi poi vargonica
fluminense rio waskurin

Panama cristobali mangus panama

Pomona monjakov pomona tropica
mozdok proechimys

Pyrogenes abramis hamptoni pyrogenes
alexi kawali robinsoni
biggis manilae varela
camlo myocastoris zanoni
guaratuba princestown

Sejroe balcanica hardjo roumanica
caribe istrica rupa rupae
dikkeni medanensis saxkoebing
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geyaweera nyanza sejroe
gorgas polonica trinidad
guaricurus recreo wolffi
haemolytica ricardi

Shermani babudieri shermani

Tarassovi atchafalaya gatuni moldaviae
atlantae guidae navet
bakeri kanana osetica
bravo kaup rama
carimagua kisuba tarassovi
chagres langati tunis
darien luis vughia
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INTRODUCTION

As a series of studies of swine myology®, all muscles that attach to shoulder girdle,
shoulder, arm, antebrachium and manus were illustrated to demonstrate their origin and
insertion. Many of them were already described in textbooks"**¢~'” but explanation of
each muscle was not always coincident. Origin and insertion of each muscle, therefore, were
reconfirmed in this survey. There were considerable variations in origin and insertion of
certain muscles, even within a small number of specimens examined, and the most typical
one was illustrated.

MATERIALS AND METHODS

Y orkshire, Hampshire and Duroc swine were used for this study. They were raised at
the animal farm of Yamaguchi University and also at the Yamaguchi Prefectural Feder-
ation of Agriculture Pig Stag Farm. Some of the animals were dissected without any
chemical fixation but most of them were partially infused with formalin and then immersed
in that fixative.

OBSERVATIONS

1) Muscles of shoulder and shoulder girdle.

M. brachiochephalicus contains three muscles; M. cleidomastoideus, M. cleidooccipitalis and
M. cleidobrachialis. All of them arise from the intersectio clavicularis. M. cleidomastoideus
ends on the processus mastoideus. M. cleidooccipitalis is inserted into the nuchal crest.

M. cleidobrachialis attaches to the christa humeri.

M. subclavius arises from the second cartilago costalis, manubrium sterni, and craniolateral
surface of the proximal end, as well as lateral distal end of the first costae. It joins to dorsal
.margin of the mm. intercartilaginei. It lies over the m. supraspinatus and extends to the
fascia supraspinatus and also to fascia deltoideus. A part of this muscle is inserted in the
cartilago scapulae. It is covered with m. serratus ventralis cervicis. Occasionally a part of
this muscle fuses with m. pectoralis profundus, which can be regarded as pars praescapu-
laris.® At the vicinity where this muscle arises, this muscle is divided into superficial and
profound muscle bellies. (Fig. 2 and 5)

15
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M. omotransversarius is originated from the lateral border of ala atlantis and fuses to
ventral border of pars cervicalis of M. trapezius. This is inserted by thin fascia to the fascia
of M. deltoideus and the spina scapulae.

M. trapezius arises from the crista nuchae of Os occipitale to the funiculus nuchae of
ligament nuchae and the fascia thoracolumbalis close to the 10th vertebrae thoracicae. It
is inserted into the tuber spinae scapulae.

M. latissimus dorsi arises from the wide area which is expanding from the lateral surface
of the 8th to 13th costae, proc. spinatus, caudal to the 6th thoracis, lig. supraspinatus and
fascia thoracolumbalis. A part of this muscle joins to the M. tensor fasciae antebrachii and
M. teres major. Running down between two bellies of the medial head of M. triceps brachii
this muscle ends on the tuberositas teres major. (Figs. 1~4)

M. rhomboideus consists of rhomboideus cervicis, rhomboideus capitis and rhomboideus
thoracis. Cervicis originates from the 2nd cervical to 6th thoracic vertebrae and is inserted
into the margo dorsalis of the scapula and inner surface of cartilagoscapulae. It is difficult
to distinguish the rhomboideus cervicis from the rhomboideus thoracis. The rhomboideus
capitis can be isolated from the other two parts and arises from the margo mastoideus of
squama occipitalis. This is inserted into the inner surface of cartilago scapulae. (Figs. 1 and
2, Fig. 5)

M. serratus ventralis is composed of cervicis and thoracis. The cervicis originates from the
lateral border of ala atlantis, proc. transversus of C2 to C5, and lateral surface of proc.
articularis of C6 and C7. The thoracis arises on the tuberculum costae of costae 1, lateral
surface of costae 2 to 8, and on the surface of M. iliocostalis thoracis and the tendon of the
M. longissimus thoracis. Both parts are inserted undivided into the facies serrata of scapula
and the upper pert of the inner surface of cartilago scapulae, where one part surrounds M.
rhomboideus and the other extends to the outer surface of the cartilago scapulae to surround
M. rhomboideus capitis and the insertion of M. subscapularis.

M. pectorales descendens arises on the cranial half of manubrium sterni and ends on christa
humeri together with M. pectralis transversus.

M. pectralis transversus arises as muscle belly from the 1st to 3rd or 4th sternobrae, and as
fasciae to the 6th sternobrae, and this ends on christa humeri and continues to the fascia
antebrachi. Sometimes M. pectorales transversus fuses with M. pectorales descendens. The
width of this muscle is 3 to 4 times that of M. pectralis descendens. (Fig. 1)

M. pectralis profundus arises from the 3rd and 4th sternobrae to linea alba and ends on the
medial border of the cranial part of tuberculum majus, and also partly on tuberculum minus
and lig. transversum humeri. This muscle sometimes fuses with M. subclavius and M.
supraspinatus. It occasionally ends on Proc. coracoideus together with M. coracobrachialis.
(Fig. 1)

M. deltoideus is hardly divided into pars acrominalis and pars scapularis. Arising from the
aponeurosis of the M. infraspinatus, it is inserted in the tuberositas deltoidea and continues
to the fascia of the arm.

M. supraspinatus arises from the base of spina scapulae, margo cranialis, and fossa supra-
spinata. Caudal border of distal portion is covered with M. infraspinatus. It is largely
inserted into pars cranialis and pars caudales of tuberculum majus. However, a small
tendon which is separated at the sulcus intertubercularis extends to the tuberculum minus.
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A part of it also joins to M. pectralis profudus at the cranial side of the tuberculum majus.
(Fig. 2)

M. infraspinatus has superficial and profound heads, though both fuse at the level of the
lateral surface of tuberculum supraglenoidale. The superficial head arises from the fossa
infraspinata and the spina scapulae, while the profound head arises from the cartilago
scapulae. They are inserted into the collum scapulae, the capusula articularis, and the
caudal and the cranial division of the tuberculum majus. (Fig. 2)

M. teres minor is well developed in swine and arises from the distal one third of the margo
caudalis of scapula by a tendon. This muscle lies ventral to the M. infraspinatus and is
inserted into the tuberculum teres minor. (Figs. 2 and 3)

M. subscapularis covers a large portion of the fossa subscapularis and largely ends on the
tuberculum minus, but partly ends on the collum humeri and the articulatio humeri. (Figs.
4 and 5)

M. teres major arises on the margo caudalis of scapula and also on the caudal border of M.
subscapularis. The tendon of this musclé, that of the caput longum of M. triceps brachii and
that of M. latissimus dorsi penetrate the caput mediale of M. triceps brachii and are inserted
into the tuberositas teres major. (Figs. 3 and 4)

2) Muscles of the brachium.

M. triceps brachii has the following three heads. (Fig. 3,4, 6)

Caput longum arises from the whole area of margo caudalis of scapula and it is inserted by
two tendons into the summit of the olecranon.

Caput laterale arises from the linea m. tricipitis and caudolater] border of the collum humeri.
Its fascia also arises from the tuberositas deltoidea. After inserting the lateral border of
olecranon and or the epicondylus laterallis it continues to the fasciae antebrachii.

Caput mediale usually arises between two tendons (occasionaly three), between which the
tendons of M. teres major and M. latissimus dorsi are passing by, from the medial border
of humerus, or between the collum humeri and distal to the tuberculum minus and also from
the proximal area of christa humeri. The third belly, when present, is connected with the
caput longum by a tendon. The caput mediale is inserted into the medial aspect of
olecranon.

M. anconeus of swine can be divided into two parts. They arise from the distal half of
humerus near the fossa olecrani, and most of are inserted into the lateral aspect of the
olecranon. Some, however, are inserted into the medial aspect and also into the summit of
the olecranon. (Fig. 3) (Fig. 7)

M. tensor fasciae antebrachii arises from the margo caudalis of scapula, and it is in
continuity with fascicule of M. teres major. This muscle is inserted into the summit of
olecranon and largely attached to fascicule of forearm and caudal border of M. triceps
brachii. (Fig. 5)

M. coracobrachialis arises on the proc. coracoideus of scapula and is inserted by two slips
into the medial border of the crista humeri, which is about 1 cm in width, at the level of
proximal to the caput mediale of the M. triceps brachii. The superficial slip terminates just
caudal to the tendon of insertion of the M. pectralis superficiales, while the profound slip is
inserted into the caudomedial aspect of collum humeri proximal to the tuberositas teres
major. (Figs. 4, 5 and 6)
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M. bjceps brachii arises from the tuberculum supraglenoidale of scapula and is inserted into
the tuberositas radii dorsal to the insertion of M. brachialis. Its fascicule is in continuity
with that of M. pronator teres, while its tendon is inserted into the incisula trochlearis. (Fig.
9)

M. brachialis originates from the caudal border of collum humeri and terminates on the
tuberositas radii medial to the M. biceps brachii and also on the proximal margin of spatium
interosseum antebrachii along the ulna, where it joins to the tendon of the M. biceps brachii.
(Fig. 9) (Fig. 10)

M. articularis humeri is localized on the surface of capusula articularis at the level of margo
caudalis of scapula near the articulatio humeri to the caudal aspect of the collum humeri.
This muscle can be found but to the lesser extent on the inner surface of the capusula
articularis in some specimens. (Figs. 3 and 6)

3) Muscles of antebrachium.

M. extensor carpi radialis can be divided only occasionally into longus and brevis. This
muscle arises from the crista epicondyli lateralis, articulatio cubiti and medial belly of the
M. extensor digitorum communis and is inserted by a tendon into MC3. (Fig. 9)

M. extensor digitorum communis arises on the epicondylus lateralis the edge of fossa
coronoidea, articulatio cubiti, capusula articularis and lig. collaterale laterale where it joins
to the tendon of the M. extensor carpi radialis. The distal part of this muscle is divided into
three slips. The mediel slip separates at dorsal surface of metacarpus and its chief tendon
terminates on the phalanx distalis of digitus IIl, while its subtendon goes to the phalanx
distalis of digitus II. Similarly the tendon of the middle slip ends on the phalanx distalis of
digitus Il and IV, while that of the lateral slip is inserted mainly into the phalanx distalis
of digitus IV, and the subtendon goes into digitus V. (Fig. 9)

M. extensor digitorum lateralis contains M. extensor digiti [V and M. extensor digiti V. M.
extensor digiti IV is more superficial in position and larger in size than M. extensor digiti
V. The M. extensor digiti IV arises from the lig. collaterale laterale and the proximal end
of the radius and ulna between spatium interosseum antebrachii and caput radii where it
joins to the lateral head of m. ext. digit. communis. This muscle is inserted into the 4th
phalanx distalis with the tendon which runs under the tendon of the lateral head of the M.
ext. digit. communis. M. extensor digiti V, which arises together with M. ext. digiti IV, is
inserted into the 5th phalanx distalis. (Fig. 2)

M. extensor digiti 1 lomgus et digiti 11. arises from the ulnar side of spatium interossei
antebrachii to the distal end of ulna and is covered with the fascia and belly of the M.
extensor digitorum communis. This muscle ends on the second digit after it separates off
a small tendon at the dorsal surface of metacarpus proxmal to the accessory tendon. The
tendon of insertion of the middle slip of M. ext, digit. communis also joins to that of this
muscle. M. abductor digiti I longus can be seen under this muscle. (Fig. 9)

M. extensor carpi ulnaris or ulnaris lateralis is covered with retinauculum which is a
thickening of fasia. Arising from the epicondylus lateralis, the muscle belly extends to the
accessory carpal bone and at MC5. A thin tendon also attaches to the proximal dorsolateral
edge of MC4. This muscle is in continuity with the fascia of the antebrachium. Tendinous
portion of this muscle attaches to the cranial margin of the ulna. (Fig. 8)

M. supinator is a pale and thin muscle and difficult to identify in some specimens, though
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it is recognizable in formalin-fixed specimens. It arises from the lig. collaterale laterale as
a thin fascia at articulatio cubiti and runs on the cranial surface of radius where it is divided
into two slips. One slip runs proximal to the caput radiale of M. flexor digitorm profundus
and goes to fasciae antebrachii, while another slip extends to the fascia of M. biceps brachii
and the fascia of M. brachialis. (Figs. 9 and 10)

M. adbuctor digiti 1 longus or extensor carpi obliquus arises from the lateral surface of the
radius and ulna. Crossing over the tendon of M. extensor carpi radialis, it runs down to
MC2. (Fig. 10)

M. flexor carpi radialis arises as a strong muscle from the epicondylus medialis and is
inserted into the palmar side of proximal end of MC3. (Fig. 8)

M. flexor carpi ulnaris lies between the flexor digitorum superficialis and profundus. This
muscle has two heads: humerale and ulnare. The caput humerale arises from the epicon-
dylus medialis at the dorsal portion of the humeral head of M. flexor digitorum profundus
and it is inserted into Os carpi accessorium. The caput ulnare, when present, arises between
the medial side of the olecranon distal and the insertion of the medial head of M. triceps
brachii, and it attaches to the caput humerale as a fascia to be inserted also to Os carpi
accessorium. (Fig. 8)

M. flexor digitorum superficialis arises from the epicondylus medialis and its muscle belly is
divided into superficial and deep portions at about two thirds of the belly. The superficial
portion partly attaches to Os carpi accessorium and ends on thf palmar side of the phalanx
media of IV. The profundus portion is covered with the aponeurosis of the M. flexor
digitorum profundus, and it is inserted into the palmar side of the phalanx media of digiti
3. (Fig. 8)

M. flexor digjtorum profundus has three heads. The caput humerale arises from the
epicondylus mediale. The caput radiale arises from the caudal side of radius. It splits into
two in many cases at the medial surface of radius and also at the level of tuberositas radii.
The caput ulnare arises from the medial surface of the olecranon. All of these three join to
a single tendon and then this tendon splits into four, each of which goes to phalanx distalis
II, I, IV, or V. Each tendon of insertion is divided into two slips to be inserted in facies
flexoria (Tuberculum flexorium) and facies solearis. (Fig. 8) (Fig. 10)

M. pronator teres lies along the medial side of elbow and proximal part of forarm. Arising
from the epicondylus medialis of humerus and lig. collaterale mediale at articulatio cubiti,
it is inserted by a thin tendon into the dorsomedial surface, the middle and distal part of the
radius. (Fig. 10)

4) Muscles of the forepaw.

M. interossei contains M. interosseus IIl and M. interosseus 1V, each of which arises from the
proximal end of MC3 or MC4. It is inserted into the sesamoid bone situated between
metacarpus and phalanx proximalis. M. inferosseus IIl runs down to the medial surface of
phalanx proximalis and fuses with a major tendon of medial belly of M. extensor digitorum
communis. M. interosseus IV runs alog the lateral surface of phalanx proximalis and then
joins to the major tendon of the lateral belly of M. ext. digit. communis. (Fig. 13)

In addition to them, there could be two other interosseus muscles. M. inferosseus II, which
has been alternatively called as M. flexor digiti II brevis, M. abductores digiti II or M.
flexor digitalis brevis profundus, arises from the palmar side of proximal end of MC2 and
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this ends on a sesamoid bone between MC2 and phalanx proximalis. The distal part of this
muscle can be divided into two slips at the level of MC2. Superficial one terminates on the
phalanx distalis (together) with M. lumbricalis. (Fig. 8)

M. interosseus V, which has been named as M. abductor digiti V, or M. flexor digitalis
brevis, arises from the palmar side of proximal end of MC5 and terminates on a sesamoid
bone between MC5 and phalanx proximalis and also on the tendon of M. ext. digiti V by a
thin tendon. M. interosseus V cannot be identified on the palmar side of MC5. (Fig. 8)
M. lumbricalis or M. flexor digiti 11 can be identified only on the digiti II. It arises from
the tendon of M. flexor digitorum profundus and ends on the lateral side of the 2nd phalanx
distalis where it fuses with the tendon of M.abductor digiti II. Occasionaly this muscle is
absent.

A small muscle can be found in the distal part of tendon at the level of digiti IV of M. flexor
digitorum superficialis. (Fig. 11)

M. abductor digiti 11 arises from the fasciae antebrachii at the level of Os carpi intermedium
and it is inserted into the lateral surface of the phalanx distalis where it fuses with the
medial head of M. extensor digitorum communis. (Fig. 8)

M. flexor digiti V brevis arises from the Os carpi accessorium and ends on the lateral
surface of phalanx proximalis where M. interosseus V also terminates on. (Fig.8)

M. adductor digiti 11 et adductor digigiti V are located under the ventral surface of Mm.
interossei. Arising from the proximal end of MC3, MC4, they are inserted to the articul
metacarpophalangeae (Fetlock joint) and to the capusula articularis. (Fig. 8)

M. interflexorius proximales arises from where the humeral head of the M. flexor digitorium
profundus splits between the bellies of M. flexor digitorium profundus and that of M.flexor
digitorium superficialis. (Fig. 8)

M. interflexorius distalis is localized at the level of palmar side of the Os metacarpale
between the tendon of M. flexor digitorum superficialis and its surrounding tendon of the M.
flexor digitotorum profundus. (Fig. 11)

DISCUSSION

Although the number of swine examined in this study was too small to establish the
interspecific difference, it could exist, for example, in myology of Hampshire and that of
Duroc. Such interspecific difference could be the main source of confusion in description of
porcine myology among other investigators. The difference due to the age of animal and
sex dimorphism also remained to be revealed. Our limited experience suggested that Mm.
pectrales was one of the markers of sex dimorphism and that developmental difference
could be not so essential to whether a given muscle was present or not.

Contradictory description and omission of explanation of some muscles were found in
textbooks of swine anatomy. ¥ For example, the caput ulnare of the M. flexor capri
ulnaris has been described either “usually has no ulnar head”® or “often lacks ulnar head”?.
Indeed this muscle belly variably courses and occasionally was difficult to identify in our
survey. The M. supinator was another example that was not easy to identify, but it was
always present. M. articularis humeri was also present.

Some confusion in nomenclature of the same muscle was also evident in several texts
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of swine myology. That was not due to insufficient or inaccurate observations by other
authors but rather due to their different conception of certain muscles. M. interosseus II
and V, for example, had been called M. flexar digiti II brevis®, M m. abductores digiti 1I,
V¥ or M. flexor digiti brevis profundus.” M. lumbricalis in this survey was called M. flexor
digiti II by others®. The concept of M. interflexorius appeared not to be firmly established
among different authots.”

In conclusion, there were not a few muscles to be reconfirmed or to be studied in detail
in porcine myology though most of swine muscles generally had been believed to be
established.
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EXPLANATION OF FIGURES

Fig. 1  Superficial muscles of shoulder and arm, lateral aspect.
Dotted line indicates underlying skeletal system.

Fig. 2 Middle muscles of shoulder and arm, lateral aspect.

Fig. 3 Deep muscles of shoulder and arm, lateral aspect.

Fig. 4 Superficial muscles of shoulder and arm, medial aspect.

Fig. 5 Middle muscles of shoulder and arm, medial aspect.

Fig. 6 Deep layer muscles of the brachium.

Fig. 7 Deep muscles of bracium, caudal aspect to illustrate M. articularis humeri and M.
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anconeus.
Fig. 8 Antebrachial muscles, palmar aspect.
Notice the caput ulnare of M. flexor carpi ulnaris.
Fig. 9 Deep muscles of antebrachium, palmar aspect.
Notice the M. supinator.
Fig. 10 Detail of the M. supinator.
Fig. 11 Muscles of the third and second digit, medial aspect.
Notice M. interflexorius distalis.
Fig. 12 Muscles of the third and second digit, medial aspect.
Notice M. interosseus III.
Fig. 13 Muscles of left forepaw to illustrate Mm. interossei Il and IV.
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Fig. 3
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M. articularis humeri
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M. corachobrachialis

M. biceps brachii
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M. coracobrachialis

Fig. 6
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Fig. 7
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SUMMARY

Five strains of the causative agent, Salmonella thompson, isolated from the
patients, carriers and food of the collective food poisoning in September 1980,
were examined bacteriologically. The results obtained were described in the

present paper.

1 ) Morphological features : All the strains showed the same characteristics,
of usual rod-shape cell body with Gram negative bacteria. The flagella and pilli

were observed on every cell body.

2) Biological characteristics : The data on the subjects were coincident
with the typical features of S. thompson in the Bergey's Manual of Determi-

native Bacteriology, 8th ed. 1974.

3) Sensitivity for antibiotics : A dozen drugs of antibiotics were tested on
these strains, and all of them showed the remarkable sensitivity to each strain.

No resistant strain to each drug could be recognized.

From the data, the tested bacteria could be identified to the typical

Salmonella thompson.

+ 1 TR {RERAT « 2 WO RBTAERTIERT « 3 DKFERFIRENFHE
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INTRODUCTION

The study of muscles of the pelvis and the tail regions, together with the muscles of the
male and female genitalia, has special importance in the field of reproductive and clinical
investigations of domestic animals.

Sixteen muscles of those regions of swine were investigated and fourteen of them were
illustrated in this report.

Emphasis has been placed on confirming of the origin and insertion of each muscle,
consulting with previously published veterinary text books.**"® Similar muscles of other
domestic animals such as the horse?, cattle?, dog”and cat"that have been described and
illustrated by other investigators were also compared with those of swine.

MATERIALS AND METHODS

Adult and young adult swine of Yorkshire, Hampshire and Duroc raised at the
Yamaguchi Prefectural Federation of Agriculture Pig Stag Farm were used for this study.
First they were dissected without chemical fixation and then immersed in 10% formalin for
fixation. as described in our previous studies**®.

OBSERVATONS

1) M. coccygeus (Fig. 1-a, 1-b) arises from the lig. sacrotuberale latum at the level of spina
ischiadica and is inserted on the proc. transversus of the 2nd and 3rd, occasionally 4th,
coccygis and fascia caudae.

2) M. levator ani (Fig. 1-a, 1-b) arises from the spina ischiadica, inc. ischiadica minor, and
adjacent lig. sacrotuberale. At the level of the 3rd and 4th coccygis, this muscle is
inserted into the fascia caudae over M. sacrocaudalis ventralis lateral. In addition to
that, another muscle stripe (M. illiocaudalis) occurs in some specimen. This is originated
at the inc. ischiadica major, lig. sacrotuberale and nearby M. obturatorius internus, and
is inserted into M. sacrocaudalis ventralis lateralis at the level of the 1st and 2nd
coccygis, and joins to M. levator ani proper.

3) M. sphincter ani externus (Fig. 1-a, 1-b. Fig. 2-a, 2-b)

Male : Pars cranialis covers only dorsal part of anus and extends to M. bulbospongiosus,
while pars caudalis covers whole anus and extends to occygis.
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Female : Pars cranialis covers anus and main portion reaches to the crus clitoris, M.
constructor vulvae arises from the deep layer of this muscle. Pars caudalis also covers
the anus and mostly ends on the corpus clitoridis but some ventral muscle bundles
extend to vu.lva and other reach to occygis. M. constrictor vulvae arises on the
superficial layer of this muscle.

4) M. sphincter ani internus arises from tunica muscularis (stratum circulare) of the canalis

5)

6)

10)
11)

12)

13)

14)

15)

16)

analis as thickning of that part so it is difficult to isolate from surrounding muscles,
which are not illustrated.

M. rectococcygeus (Fig. 1-a, 1-b), paired cord-like muscle, arises from the longitudinal
muscle layer (stratum longitudinale) of rectum and is inserted to the 4th coccygis.

M. cremaster (externus), a thin striated muscle, arises from the fascia of M. obliquus
internus abdominis and goes down to scrotum where it is inserted into dorsomedial part
of tunica vaginalis (lamina parietalis). This muscle is covered with fascia cremasterica
laterally and also with fascia spermatica externa medially. M. cremaster internus was
not recognized in this survey.

M. bulboglandularis (Fig. 3) covers dorsal surface of the glandula bulbourethralis.

M. bulbospongiosus (Fig. 3) covers the bulbus penis.

M. preputialis cranialis (Fig. 4-a, 4-b) attaches to M. pectralis profundus at the level of
the cartilago xiphoidea and ends on the lateral and dorsal surface of the diverticulum
preputiale.

M. preputialis caudalis (Fig. 4-a, 4-b) is a weak muscle which covers the dorsal surface
of diverticulum preputiale.

M. retracter penis (Fig. 3) arises on the ventral surface of sacrum and caudales and ends
on the corpus penis (or cavernosum) at distal to flexura sigmoidea penis,

M. retractor clitoris (Fig. 2-b) arises from the ventral surface of sacrum and the 1st
occygis and ends on the crus clitoridis. The muscle belly is recognizable only beneath
the M. sphincter ani externus.

M. ischiocavernosus (Fig. 3) are paired broad muscle which cover the crura of the penis.
They originate from the tuber ischiadicum and are broadly inserted into the corpus
cavernosum proximal to flexura sigmoidea penis covering crus penis. In the case of
female they are inserted on the crus clitoidis:

M. urethralis (Fig. 2-a, Fig. 3) cylindrically covers pars pelvina of the urethra in male
but it is not so well developed in female as in male.

M. constrictor vulvae (Fig. 2-a) arises from the ventral surface of cranial part and also
caudal side of caudal part of M. sphincter ani externus and goes to the clitoris.

M. constrictor vestibuli (Fig. 2-b) arises near vulva and runs obliquely to be inserted in
the crus clitoidis under the M. sphincter ani externus.

DISCUSSION

Popesko® illustrated hypotrophy of M. bulboglandularis, M. bulbospongiosis, M. retrac-

tor penis, and also accesory genital organs, in castrated swine. Sack” described M.
preputialis caudalis as being inconstant and poorly developed, while Ellenberger and Baum?
illustrated this muscle of bovine. (p. 542). Sisson® and Popesko® were positive to the
presence of this muscle in swine. We were able to identify this muscle at diverticulum
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preputiale where M. preputialis cranialis covered it.

M. constrictor vulvae has been considered to be a derivative of M. sphincter ani
externus (Sisson®), but it is so weak that indistinguishable from M. sphincter ani externus
in many specimens. As is shown in Fig. 2-a, it is possible to confirm that it has different
origin from pars ctanialis and pars caudalis of M. sphincter ani externus.

Some muscles, such as M. urethralis and M. sphincter ani externus, show sufficient sex
dimorphism. For example, M. sphincter ani externus of female swine has different insertion
between its cranial and caudal parts but such difference is not so remarkable in male. Such
difference between male and female, and also the difference among several strains of swine
remain to be elucidated by increasing the number of specimens.
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M. sacrocaudalis ventralis medialis

M. sacrocaudalis ventralis lateralis

M. coccygeus
M. recto-
coccygeus

M. levator ani

M. sphincter ani externus
anus

M. constrictor vulvae vulva

Fig. 1. (a) Constrictor muscles of female genitalia, caudal aspect.

M. sacrocaudalis ventralis medialis.

M. sacrocaudalis ventralis lateralis

M. coccygeus M. recto-

levator ani

coccygeus
M. sphincter ani externus,

pars cranialis

pars caudalis anus

Fig. 1. (b) Constrictor muscles of male genitalia, caudal aspect.
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M. rectococcygeus
bt |

M. retractor clitoridis
rectum

vagina

M. urethralis

crus clitoridis

Fig. 2. (a) Constrictor muscles of female genitalia, lateral aspect.
*1. M. sphincter ani externus, pars cranialis
*2. M. sphincter ani externus, pars caudalis

rectum

M. retractor clitoridis

M. constrictor vestibuli ==

M. ischiocavernosus

M. constrictor
vulvae

Fig. 2. (b) Deep layer.
* 1.
= 2.
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rectum

M. sphincter ani externus,
pars cranialis

M. sphincter ani externus,

M. urethralis pars caudalis.

crus penis M. bulbosponginosus

M. ischiocavernosus

M..retractor penis

penis

Fig. 3. Constrictor muscles of male genitalia, lateral aspect.

umbilicus umbilicus
M. preputialis M. preputialis
cranialis cranialis

M. preputialis
caudalis
penis

(a) ventral aspect (b) dorsal aspect.

Fig. 4. M. preputialis of male genitalia.
Diverticuium preputiale is removed and M. perputialis caudalis is opened.
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STUDIES ON INFLUENZA TYPE A VIRUS

A SURVEY OF ANTIBODY FOR HUMAN TYPE A
INFLUENZA VIRUS IN VARIOUS ANIMALS

(PART 3]

Kuniaki ITAGAKI, Toshiki NAKAO, Masahiro OKADA
and Akira IWASAKI

Division of Microbiology, Yamaguchi Prefectural Research Institute of Hygiene,
Yamaguchi City, Yamaguchi Prefecture, 753, Japan

[Received for publication : September 25, 1983)

As a series of studies on the infection of human influenza virus among
humans, domestic animals, wild animals and pets, HI-antibody for human type A
influenza virus was surveyed in blood samples of the mallard, common pheasant,
crow, pigeon, fox, striped snake, wild mouse, cattle, swine, rabbit, canine, and
feline.

1) HI antibody was not detected in the wild mouse, fox, rabbit and feline
examined. The rest of the animals contained the HI antibody. The most
interesting finding was the fact that the striped snake, a reptile, had a high
level of the HI antibody strongly suggesting that snakes can be one of the
virus carriers during a non-epidemic period.

2 ) Experimental infection of human type A influenza virus into the nasal cavity
of cattle, swine, canine, feline resulted in the increase of HI antibody level in
cattle, swine and rabbits, indicating inapparent infection of the virus in those
animals. The highest level of the antibody was found in swine.

3) The antibody in the blood of the striped snake was confirmed as the antibody
for human type A influenza virus, H;N, Hongkong.

Those findings, together with other evidence, proved that various animals
could be infected with human type A influenza virus.
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INTRODUCTION

Surveys of spontaneous neoplasms in domestic animals have been documented in the
United States"#%12 Canada'*'*, the Netherlands'® and the United Kingdom*®. While in
our country the incidence of tumors'in domestic animals has never been described, there
were some reports about collections of feline lymphosarcoma'® and mast cell tumor®.

In the present report the occurrence of spontaneous neoplasms of domestic animals in
Yamaguchi and neighbouring prefectures collected from 1971 to 1982 is studied.

MATERIALS AND METHODS

Neoplasm cases : Total number of examined tumors was 582, including 507 in dogs, 37
in cats, 7 in swine, 21 in cattle and 10 in pet birds (Table 1).

Among the collected tumors 81 cases
were taken from autopsy cases in our labo-
ratory, and the others were biopsy and
excised materials obtained from the animal

Table 1 Number of Neoplasm Cases by
Species and Sex

Species  Male Female  Unknown Total  hoenital of our veterinary school or from
*ok s ;

Hiogy 154 314(3) 20 488 the praf:tltloners. All the.tumors in cattle

Cat 8 . 22(2) 5 35 and swine were the materials from slaugh-

Pig 3(1) 3 1 7 terhouses. Tumors of poultry were exclu-

Cati 7(3) 4 S 21 ded from the present examination.

Pet Bird *%% 3 7 10

Histopathology : Sampled tumor tissues
*Castrated  #%Ovary ecfomize were fixed in 10% formalin and embedded
#** Including a case of penguin from Shimoneseki  ip paraffin. The sections were made and

aiquTm: stained with hematoxylin-eosin for light

microscopy. Masson’s trichrome stain, peri-

odic acid Schiff reaction, Gomori’s silver impregnation and fat stain were used in case of
need.
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RESULTS

Of all tumors examined 66.1% were collected in Yamaguchi Prefecture, 15.3% were sent
from veterinarians in Hiroshima Prefecture and 14.9% from Fukuoka Prefecture (Table 2).

Table 2 Per cent of Tumor Cases in
Yamaguchi and Neighbouring
Prefectures

Prefecture Percentage
Yamaguchi 66.1
Hiroshima 15.3
Fukuoka 14.9
Shimane 0.9
Others¥* 2.8

* Saga, Kumamoto, Nagasaki, Oita,
Kagoshima, Ehime, and Osaka.

The classification and number of tu-
mors were shown in Table 3. The tumors
were classified mainly in accordance with
“International histological classification of tu-
mours of domestic animals” in Bulletin of the
World Health Organization. Some groups
of tumors, however, were not subdivided
because of their small number. Malignant
melanoma, mast cell tumor, and mesothe-
lioma were divided at the head of the list.
Canine transmissible venereal tumor(C. T.
V. T.) was also separated from other genital
tumors owing to the confusion made by the
age factor for genital tumors. Testicular
tumors in dogs, having potentiality of ma-

lignancy®!'" were classified as malignant tumors.

Table 3 Number of Tumors in Domestic Animals for Various Sites or Special Tumors

System or Sites Dog Cat Pig Cattle Pet bird
Skin and Subcutis 81(47)*  10(8) 1 4 5(3)
Melanoma 14(14) 1 2 1(1)
Mammary gland 173(83) 10(9)

Hemr;:’ ;’ZZ: ::je 25(25)  7(7) 3(3) 4(4) 2(2)
Mast cell tumor 26( 6) 2(2)

Muscle tissue 10( 8) 1

Genital system 49(24) 2(1) 1(1) (1)
CT.V.T. 72(72)

Bone, Cartilage & Joint 10( 5)

Liver & Biliary system 50 1) 2(2) (1) 2(2)

Urinary system 7( 5) (1) (1) 2(1)

Respiratory tract 5( 5)

Alimentary tract T:::: ]?E ﬂ ]

Endocrine gland 2 2 2(2)

Nervous system 1 1

Blood & Lymph vessels 16( 2) 1
Mesothelioma 2(2)

Total 507(305)  37(30) 7(5) 21(12) 10(7)
*( ) Malignant tumor

Table 4. showed the median ages of tumor bearing animals. The median age for 507
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tumors diagnosed in dogs was 8 years 6 months. For cat tumors the median age was 9 years

6 months. For hematopoietic and lymphoid neoplasms it was 5 years 4 months in dogs and
6 years 10 months in cats.

There were 17 cases of multiple prima-

ry tumors in dogs and one feline case. In

Table 4 Median Ages of Selected Sites dogs 3 multiple primaries appeared in 2

and Neoplasms in Dogs and Cats ~ cases, and 2 tumors in 15 cases.
In feline case 3 tumors appeared in a

Median Age cat (Table 5).
Site,”Neoplasm .
Dog Cat ;
Table 5 Number of Dogs and Cats with
Skin and Subcutis 7y1m(0~15) 11y 5m(1~14) Single or Multiple Primary Neo-
Melanoma 10y 1m(5~15) plasms
Mammary gland 9y11m(1~18) 10y 4m(1~15)

Hematopoietic and Number of Primary

4m(2~ by 10m({5~ D

Lymphoid tissue A1) y10m(5~8) Neoplasms og % Gt %

Mast cell tumor 10y (3~17) 9y 5m(4~15)
Genital system 9y 8m(2~17) 1 471 96.5 34 97.1
CLY.L 4y11m(1~10) 2 15 3.1 0 &=
Respiratory Tract 12y10m(10~17) 3 2 04 1 29
Total animals 488 100.0 35 100.0

DISCUSSION

In the present examination, having inadequate population-based information for the
occurrence of tumors and because the number of collected tumors was too small, the tumor
incidence could not be discussed. However, the characteristics of occurrence of tumors in
domestic animals in Yamaguchi and neighbouring prefectures are summarized as follows :
(1) Tumors of the skin and mammary glands occupied about a half of all tumors in dogs and
cats. Mast cell tumors and tumors of the genital system in dogs were seen in high frequency.
Tumors of the central nervous system were very small in number, and those of visceral
organs were about 5% of all tumors. These findings were similar to those previously
reported’”, (2) C. T. V. T., which was markedly decreasing in the Tokyo area recently
(unpublished data), occupied 14.2% of canine tumors of our collection, It might be effected
by the fact that stray or abandoned dogs still remained in these our areas. (3) Hematopoietic
and lymphoid tumors were small in number. In cats the percentage of tumors was not so
small as that of Tokyo'®. However, mediastinal type of lymphosarcomatosis by feline
leukemia virus (FeLV), which is prevalent in Tokyo area, was only 1 case. This might
reflect the low population of cats in Yamaguchi area, and high density of feline population
is necessary for horizontal spreading” of the virus. (4) Tumors of the upper respiratory tract
and the lung which have been supposed to have relationship with environmental pollution
were seen in 5 cases, but the median age was older than that of other report'”. It may be
shown that the tumor was caused not only by the influence of environmental pollution , but
the other various factors which must be considered in tumorgenesis.. The difference of
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tumor incidence by breed in dogs has been often described'*'?, The present examination
showed 78 cases of tumor in Maltese, 40 in Spitz, and 29 in Akita dog, which was different

from other reports (Table 6).

Table 6 Selected Breeds of Dogs with

Tumors
Breed Number
Maltese 78
Spitz 40
Akita dog* 29
Cooker Spaniel 26
Pomeranian 13

* Large sized Japanese dog

The prevailing breeds of dogs in Yamaguchi
and neighbouring prefectures were sup-
posed to be different from those of other
areas and the high incidence of some breeds
might not show the susceptibility to neo-
plastic conditions.

In Yamaguchi and neighbouring prefec-
tures, the number of old dogs expected to
have tumors, is limited, because the preva-
lence of dirofilaria infection and the ma-
terials from the slaughterhouse were inade-
quate for discussing the incidence of tumors

of large animals. However, the comparison between the results of the present examination
and those of large cities or foreign countries may provide some useful knowledge for

tumorgenetic factors.
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FIVE CASES OF MALIGNANT GRANULATION TUMOR
IN THE FOOT OF BEEF CATTLE
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Yamaguchi Prefecture, 759-22, Japan

[Received for publication : October 20, 1983)

SUMMARY

From July to October of 1982, we encountered five out of twenty five beef
cattle in the same stable with a concrete floor and a paddock, which had
malignant granulation on the hoof. Four cases were on the foot sole and one
was on the foot paries. Dissection of the granulation, followed by burning, did
not always prevent relapse of the tumor, while simple washing with 0.39 acrinol
solution without dissection could be effective.

Pathohistological examination of the granulation revealed unusual dermal

proliferation and peripheral stratified squamous epithelium as well.
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HUMAN MYCOPLASMIC PNEUMONIA
IN YAMAGUCHI PREFECTURE
—AS RELATED DISEASE OF INFLUENZA—

Toshiki NAKAO, Kuniaki ITAGAKI, Akira IWASAKI
and Masahiro OKADA

Division of Micribiology, Yamaguchi Prefeciural Research Institute of Hygiene
Yamaguchi City, Yamaguchi Prefecture, 753, Japan

(Received for publication : July 25, 1983)

SUMMARY

Epidemiological background of human mycoplasmic pneumonia remains to
be the subject of further investigations. In order to examine the possibility of
simultaneous infection of M. preumoniae and influenza, measurement of Mp.
antibody in serum and isolation of mycoplasma from mouth wash were con-
ducted during the influenza epidemic period from December 1981 to February
1983.

1) The antibody for mycoplasma was not detected in 186 samples of human
serum and the simultaneous infection of influenza and mycoplasmic pneu-
monia was not proved.

2) Mycoplasma was not isolated from 110 samples of mouth wash.

3) Blood samples from patients of influenza showed the higher rate of
mycoplasmic antibody but its level was not significantly high, being 160
times at the most.

4) The rate of carriers of mycoplasmic antibody was 10.2%. The main carriers
were the pupils of secondary schools and junior high (middle) schools.
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A CASE REPORT OF HEMORRHAGIC ENTEROCOLITIS
OF ADULT SWINE
Jitsuo MURAOKA, Gentaro TAKEYA and Hiroshi TAGATA

Middle District Livestock Hygiene Service Center of Yamaguchi Prefecture,
Kagawa, Yamaguchi Cily, Yamaguchi Prefecture, 754, Japan

(Received for publication : August 25, 1983)

SUMMARY

Hemorrihagic enterocolitis caused by Clostridium perfingens usually breaks
out in newborn and young swine but we found it in three adult swine raised in
the same breeding farm.

Symptoms of the three breeding sows of approximately 140 to 160kg were
lack of apetite, vomiting, dark diarrhea, bloody feces and so on. All three
animals died within a few days. On outopsy the large intestine was filled with
dark red clots and mucous membrane, and appeared to be hemorrhagic hyper-
mia. Cl perfingens was detected by microbiological tests and serum tests as well
as alpha toxin neutralization tests, and revealed that to be type A. The value
of alpha toxin was smaller than 2.0. Detected CL perfingens showed moderate
sensitivity to aminobenzyl penicillin and also to penicillin. Pathohistology
confirmed it to be necrotic and hemorrhagic enterocolitis and hepatic tissue
showed it to be hepatitis.

It is urgent to recognize that not only piglets and young swine but also adult
sows can be affected with this disease.

ARl NE S b RIS Ic AT T L B3ER 5 bOREY S, BEERTNESRFO—DIL
SR TEE L THERICEEL TS, S>Twh,

Wi B IEENS %515, BARNESY (1964) I- 2E, HHNO—IERID TR LR, TR,
o THEAMICHE S N TLK, BORkFETIES S R THUE# HEitL, SMENBBTECT 5%
OMEN LI N T B, B’AVETIE, #HEFY R L, BnEEEERREBMLEDT,

(1972) 5, B HE® (1972) &, iF " (1973) FOMEEFHET 5.
&, BED(1980) 5, HHFS (1980) &, #KE(1981)

o 1 DR AR ER AR S AR AR T A

69



70

1. REE0BE

Nol (55- 4 - 14%#) i3, KES L #140kgD
REEFER T, S55%E12HA26H L N ARANE, Wk
2L, WETAMLL(HAIETL .

No. 2 (55- 3 -274h) 3, KEL L £160ke
DHEER T, 5641 A16H L N ARTIR, B8
EAGEHEL, E#ETAMLE(BAET L.

No. 3 (55 4 -2744) (3, ki L £150kg
DRMEERT, 5652 A5 H LD AKAR, miE
FHEEL, SRNFAL ML, PUEWE TBREL 22h¢
2 H#IETL 72,

2. BB L UFKE

FECL7230N 95 200 (Na2 (No3) %3k
L, #H - WESSEOORE, HHRET 3o
A) BERML .

1) BRBES L URE
(1) 3EFEEML

Lok, WFEE, OE, MBS, EEL BENEY
(2) MERERLE L OPBEEE R
H5EAE (Gas-Pack) 122, CW (#+-=4

&4) FEREH, GAM FERIEH, 5 %IPHEM

CW EREEHE L O GAM EREMM &M L

7o, WRERRICIE, 10%EmMEmos—+ A7

4= 3 »HERENM, DHL ZEREM A 4EHL,

WiElo L AR IT- 1, BEATWIZOWT

(¥, ERFEAIEATV, 70°C20490ndsanER 4%, il

MR e L 72,

(3) fthbrdkds L vREE
20 =—fEE 77 AR RIC L AR OE

BlEITV», FhonfEkLbn®8HL, 5

%I CW FEREEHY, GAM FEFREEHIC 138

L, FLYeNs, Clostridium  perfringens (CI.

perfringens) A WHIHLHFRIEHIZ £ 5 PRI B

B & Ut et AR I L D RIEL 72,

2) CL perfringens DEFRRORE

2T AR HWTHEDNTFL & Cl perfringens
ATIGLMTEIC £ 2 RFREF 2HRICOWTIT- 12,
(1) FHHH

Cooked meat broth (7 » 7 FI—F} 18+
3R omlEFIREL, 115C 154 HE %

10% 4% 1 mlinn L pH #7.2~7. 31 #%%)

ICHi % 6 ~I5BEMEEFEL, £@0.1~0.2ml% 1

Ll CVBRBR 22 Rk

%7 7 7 +— 271 Cooked meat broth iz #:7E
L, 37CI2EF[ERE L, Zo Lil#% 1 4Bt
L, ZoLEEHHRME L.
(2) H¥% - iBHKRAHE
LREFEFENL. Oml & CL perfringens AFIHLMm
(25010 /ml) 0.2mlic A= BEAY £ 7K0.8m] #70
Z, ¥ - MERREEE L.
(3) =7 A fEfE
v AR, H2MLHTEAY, HERE &
FMHERREGLZ0.4ml=7 2 0 BEpIR~EH
L.
3) « BEFRMEORAE
BEik EVANS o gkicili b, #H%-Hl%Eo
hfl (BiE) #EEL LT aeBmBEHEMEL 2
4) ZEHREBMERER
BT 4+ 27 (BEF) RERICL), ~=3)
¥, TE/Np =)y, FTrI7HL427)
¥, At=Ay, AbLT b2 Ly, o)z
Fr, AET2A L IINT RS R RAL 22,
5) RIRMEEMIRE
HWhRicE V=) rBEEL, /<574 81
D%, MHEY S ZERL, HE v, X 293uE,
Warthin starry §efa#5E0 L, Bl .

3. 8 #

1) BRFRR

No.2 (3, NLMEBE & FREMZ BB GEH
L Mgk - BHEORE - BT Mm% 586
7z, NIBHEEIE R BT, AEIZF—KT—I8
EE L Tz, KIBREEE 2R ET, AEIR S
— IR TH AD T L Tz, Ik - Lo 9
Kk ARRRsH Iz, No3 i, NIPIEMS L oREN:
BAR B AE ARG L IO H - Mehd, /Siiks
MBETED b W fR £, TREMER R A5 L, I3 m

ez, KIEEHIEEIZHEE T, NEZREAR
KTHADFEML Tz, Tk - Lo 5 k%2
#eiz, (Fig. 1)

2) HMEFEIRRE R

FlbE 2 AOEENERE, BENEYH LSS
AATE 25, EREESED b AL h 5 1 b,

& 5 E. coli, Clostridium (9.6 X10°%), Entero-

bacter, Fusobacterium H*5r8E3 iz, SEEE iz
Clostridium (2 DWW THKBHRLEHR L 25
2 ¥4 CL perfrisgens, 2 #H% Cl tertium & FE



#10%5 1983

27z,
CL perfringens DMBERRIZ, =7 ZABFEAR
*EML-HEFETable 1o BN TH-72, 28k

Table 1 Cl. perfringens @ IEE5
W 1 2
a #HF OF M 2.0£ 2.0<L
i a X 2.8 208
oo | e mER
= im iz & o/2 0/2
®OR 5
i1 S A A

=g AH  OFE/

ELEBDARTH -7z, HEHD 2 FHEMEIZ
2.0s%x/L7%. (Fig. 2)

3) EFRSMER

T I3 AN PNREP ) o, R v RRe
MRS ERL 2.

4) FIBEKFNAR

Table 2|2/RL72&B 0 TH) HE e T, IF
iz BT 3 FMlanZEt, $3E, DMEHEELERD
B3R, WEERIc MG £ TR, B
W - BIPEMEEF O & RBH 2, F/z, War-
thin starry $efa & LM L 724, @IS 31T 5 R
R BTSRRI N~ B8 I % 326
I ki3t p o7z, (Fig. 3 - 4)

Table 2 ##& T R

En il No.2  No.3

WOR B0 - M5 - =
W MEORE + -
M S-om =5 Hp
LR OBR UIEESEEONE  + -
B ESMOBTE HoH

g |MERRCAGN BeEmER -
75 ABEOIE H -
WREAR - BEOMRE -

Kap  [EMERosm + -
79 LBEEORE + -
W mAcHmR - R+ —

#F) HHEE bR g —Zea L

Fo Ty

4, F B

& CL perfringens BEYHEIZ DT, 19726
HY 5561 B4~364 BaD ARERYEN*,
1972 #ED LA, 54 A4~364 A4 AT
JRGeRER 2, 19804 B BT & 2%, AR A TUHI il
fEF %, 198144 MY 5 5%, Hrd TR A B E e
HEf 7, 19824 1L 2%, IEFHEDBEEFIDFEE
HEF LT,

HimEEEEG AR TRERE E LT, CL
perfringens YEI LN T w3, ZOWIL, a, B8,
g, pDADOBFEMIHIT LN, ERYEHELDT
DSFLL—FHLLnI &%, WAzl T
REMH R ERNRA L —H L T Wias'd
N, AREICL D2MICIZ 28 AT 208k L,
BENEYH b0 a BFEOREH, FEB/Th % 12
BTHFREXETLIZE#EAL T E s %
v, SEOERITIE, FHESFRESBEL, =T A
R ERLY, BEAFDS LOEROKELS
& F Campylobacter D57 BiR RA T o2 Z &
lt, 5ENOFRETH 5.

5. 2 ¢ ®

HEHO 1S T 3IREE LR MM E £
T aEmemAL, 2EOMMESL.

1. SR, REH140~160kgDFEREE T 1
~2 BOEATITHETL /2,

2. SRR, WErE, BARETHRIEZZESH L.

TREAT R & L THLPY - BIREE LI BB GED
f5 L, KB PICE R ERRO M e & 45
Fehim & 3heH 7z,

3. TR T3, CL perfringens Type A
HaEEE N, 202D a FEREERLL.

4, EROBETUHERBTIE, 7T/ <o
=), =) RV ETRL 2,

5. FRELMANRT TIE, ISR &
BLURF#IGERL.

X ik

1) BARNES, D.M. and MOON, HW.: J. Am.
Vet. Med. Assoc., 144 © 1391—1394, 1964,

2) EVANS, DM. : J. Path. Bacteriol,, 57
75~85. 1945,

3) wh¥—k, (3h HARBEMSMERE 25



72

5)

6)

7)

24~28, 1945,

IR N 2 s

9) {KHM—, T4 BEABEMSMESE 34:

T HE B A, 13 A Y 5E 5 MEGE, 47 368~373. 1981

326~334. 1973,

2E x|

BHE i, (Is: BERBEMSHESS 25

20—23. 1972, 1) ® = BRE
WH—=, 13, B0EHHFREFS, 2) B B= WHEFERBLLN (&R),
1980. (1) :1980.

B 4, 3h 0 KEEEH R (705)

16~18. 1980.

3) BEFEE, I, BRREMSHE 34
584~588. 1981.

W2 MBS | BRESMENTH], (726) @ 18~21, 4) W W EEEERRLSLY (&8,

1982,

Fig. 1
Fig. 2
Fig. 3
Fig. 4

(6) :1981.

By = &% A

R 00 H I PR %t
AR & hFIER
[F#EAR 0> ZEMEERTE
hE O ERIE



#10% 1983 : 73

PR

2O




74

L 7 BR R ERE

$10%5 1983



HRFN58 4

WY HBEICET 5 AE

REER - A - MBS - Al

AR *

(ZA+ - 19834£10A208)

I O¥KESHEE #1055 75~788H

The Yamaguchi J. of Vet. Med., No.10 : 75~78. 1983
HOW

BRIEF NOTE

A SURVEY OF TSUTSUGAMUSHI DISEASE
IN YAMAGUCHI PREFECTURE

Kuniaki ITAGAKI, Toshiki NAKAO, Masahiro OKADA
and Akira IWASAKI

Division of Microbiology, Yamaguchi Prefectural Research Institute of Hygiene,
Yamaguchi City, Yamaguchi Prefecture, 753, Japan

(Received for publication : October 20, 1983)

Tsutsugamushi disease, which has been controlled by chemotherapie, has
broken out in Japan in recent years. Though there is no patient with this disease
in Yamaguchi Prefecture at this moment, it is important to survey for the vector
of this disease, Trombiculid mite, and the antibody in human serum.

This is the preliminary report of the survey of the antibody in serm of
human and chigger in wild rats and mice.

1) Chigger or trombicula was not found in wild rats, mice,and soil of their

habitat.

2) The carrier ratio of the antibody for the rickettsia of tsutsugamushi disease

was 3.1 %

The further. extensive survey of tsutsugamushi disease is in preparation in

our laboratory.
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