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STUDY ON INFLUENZA TYPE A VIRUS

ANTI HUMAN INFLUENZA TYPE A VIRUS HEMAGGLUTINATION
INHIBITION ANTIBODY IN SERUM OF WILD
AND DOMESTIC ANIMALS

Kuniaki ITAGAKI, Toshiki NAKAO, Masahiro OKADA
and Akira IWASAKI

Division of Microbiology, Yamaguchi prefectural Research Institute
of Hygiene, Yamaguchi City, Yamaguchi Prefeclure, Japan.

[Received for publication : June 20, 1982)

SUMMARY

A series of studies on the distribution and circulation of human 7ype A
influenza virus in wild animals and birds is being carried out.

A survey was done to find out if there was infection and distribution of human
Type A wvirus in the serum of wild animals and domestic animals. The wild
animals which were captured in Yamaguchi City and around Ato Town between
November, 1981 and February, 1982, included racoons, weasels, hares, wild boars,
woodcocks, starlings, copper pheasants, wild ducks, common pheasants, and
pigeons. The domestic animals which were less than one year old (in September,
1981) and the serum of which was collected in the cities of Yamaguchi and
Iwakuni, included cows, swine, chickens, dogs, and cats.

Assay of HI antibody (A/N]J/8/76 (HswiN1), A/Kumamoto/37/79 (HIN1),
and A/Bangkok/1/79 (H3N2)) , elimination of inhibitor from serum as well as
isolation of the virus from the captured live animals were attempted.

All animals and birds examined, except for starlings, chickens, and
woodcocks, were HI antibody positive. Many of the pigeons, crows, and all
mammals examined were also positive. The maximum titer of the antibody for
HswlN1 was 512x for the swine, for HINI was 256x for wild boars and for H3N?2
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was 256x for canines.
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In this study virus itself was not isolated from the examined animals and
birds, nor could the evidence of infection be found. However, the existence of
animals and birds with high-rated HI antibody was disclosed. It was also found
that the distribution and circulation of certain viruses in the antibody structure
which is similar to that of human Type A influenza, exists in wild animals and

birds.
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AN OUTBREAK OF COLLECTIVE FOOD POISONING
DUE TO SALMONELLA THOMPSON

Takeo ITO and Shiro MURATA

Shimonoseki Municipal Health Center, Shimonoseki Cily,
Yamaguchi Prefecture, Japan.

Atsushi KATAYAMA

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

[Received for publication : June 30, 1982]

SUMMARY

On the 12th and the 13th of September in 1980, a collective food poisoning
broke out in two kindergardens and one junior high school in Shimonoseki City,
Yamaguchi Prefecture. By the etiological and microbiological examinations, it
was concluded that the food poisoning was due to Salmonella thompson in hot

dogs.

The outbreak was limited to the above three facillities. In the
Kindergarden A, 235 children among 286 who ate the hot dogs produced by
Bakery H suffered from the poisoning; in the Kindergarden B 48 among 120; and
in the Junior High School K 5 among 18, respectively. Typical symptoms were
high fever, intermittent abdominal pain and diarrhea. The status of patients

was fairly serious.

As the hot dogs were suspected to be the cause, a detective examination of
agent was carried out. Forty-eight strains of Salmonella were isolated from the

hot dogs, patients and bakery employees, and identified as S. thompson.

Two possible infection routes could be presumed: 1) Bakery employee(s)
who carried the disease —— hot dogs —— patients; 2) contaminated hot

dogs —— patients and bakery employees.

A follow up-survey of bacterial excretion of 73 carriers among 82 patients
was done three times and the results showed that the number had diminished 39

on the 45th day, then had decreased to one on the 150th day.
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REGIONAL ANATOMY OF SWINE
I. MUSCLES OF THE PELVIC LIMB
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Yamaguchi City, Yamaguchi Prefecture, Japan. 753.
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INTRODUCTION

In spite of increasing demand for teaching aids of swine anatomy in Japan, large parts
of the description in textbooks of veterinary anatomy'~"® are exclusively for equine
anatomy. Other domestic animals such as bovines, swine, canines and felines have been
described as subjects of comparative anatomy. Only recently Sacks (1982)* published a
handy textbook for dissection of pigs. Not all muscles, especially of the deep layer, are fully
illustrated in it. This is the first part of a series of reports that will illustrate all muscles
of swine in detail so that one can easily identify given muscles one may encounter in clinic
and/or anatomy of pigs.

MATERIALS AND METHODS

Mostly males and some females of Yorkshire swine, of which body weight ranged from
20 to 80kg, were used for this study. These animals were raised either at the animal farm
affiliated to the faculty of agriculture, Yamaguchi University or that of Yamaguchi
Prefectural Federation of Agriculture Pig Stag Farm. After dissection of superficial
muscles, each animal was immersed in 10% formaldehyde for fixation until the anatomy of
muscles of deeper layers.

OBSERVATIONS

Muscles of the pelvic limb of swine include;*'#!=*
m.psoas major, m.psoas minor, mu.iliacus, m.quadratus lumborum, m.gluteus
superficialis, m.gluteus medius, m.gluteus profundes, m.gluteus accessorius, m.tensor
fasciae latae, mm.gemelli, m.quadratus femoris, m.obturatorius internus, m.
obturatorius externus, m.biceps femoris, m.semitendinosus, m.semimembranosus, m.
rectus femoris, m.vastus medialis, m.vastus intermedius, m.vastus lateralis, m.
sartorius, m.gracilis, m.pectineus, mm.adductores, m.tibialis cranialis, m.extensor
digitorum longus, m.extensor hallucis longus, m.peroneus longus, m.peroneus tertius.
m.extensor digitorum lateralis, m.gastrocnemius, m.soleus, m.flexor digitorum
superficialis, m.flexor digitorum profundus; m.flexor digiti I (hallucis) longus, m.

11
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flexor digitorum longus, m.tibiallis caudalis, m.popliteus, m.extensor digitorum
brevis, mm.interossei, m.flexor digiti I brevis, m.extensor digitorum IV, m.extensor
digitorum V.

Hind legs of swine do not contain;
m.articularis coxae, m.articularis genus, m.piriformis, and mm.lumbricales.

Muscles of the tail will be included in the next part of the report on muscles of the

trunk.

Some interesting points on muscles of the pelvic limb of swine are as follows;

a) m.sartorius is not divided into pars cranialis and pars caudalis as canine, but the
proximal end of it is divided into two heads. The cranial head joins to lateral head of m.
iliacus while the caudal head fuses to the end of m.psoas minor. (Fig. 1)

b) m.biceps femoris can be divided into two bellies but it has no third belly as canine m.
abductor cruris cranialis or m.caudofemoralis. (Fig. 2)

c) mm.adductores fuse together and the boundry is not clear between them. (Fig. 1)

d) Both m.peroneus tertius and m.soleus are well developed in swine. (Figs. 5 and 7)

e) mm.gemelli are fused in part with m.obturatorius internus. (Fig. 3)

f) m.obturatorius internus is well developed and can be subdivided.

g) There are four mm.interossei in the hind leg. (Figs. 7 and 8)

DISCUSSION

There are considerable variations in the profiles of each muscle in the hind legs of swine
according to age, sex, and strain, but overall arrangement of muscles is not so different as
it may be anticipated. Intermuscular fat is not so evident as it has been usually believed.
From the point of view of comparative anatomy it is interesting to notice that rather
prominent muscles such as m.sartorius and mm.adductores reveal specific features. Muscles
of other regions of the swine are being studied in this laboratory and this will be followed
by successive reports.
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Fig. 3
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SUMMARY

From the 4th to the 7th October in 1980, swine dehydration accmpanied with
nerve disturbance due to misfeeding of water was found in one swine breeding
farm in the eastern part of Yamaguchi Prefecture. Common symptoms among
seven out of 18 swine in a pigsty were Canine-like sitting, epileptiform
convulsion, and paralysis of the pelvic region. However, those of fever,
diarrhea, and vomitting were not noticed. Blood analysis showed a normal level
of Ht but increased number of leukocytes. It was found that a proportion of
acidphyls and leukocytes decreased, while that of neutrophyils increased. A
biochemical examination confirmed the increase of TP, BUN, Na, Cl and so on.
All seven swine examined had congestion of the cerebrum and two of them
retained pinkish cloudy solution subdurally. Pathohistological examination
revealed infiltration of eosinophils and round cells around cerebral pia matter
vessels and cortical vessels. Liver, spleen, heart, lung and cerebrum were germ
free. With those findings it was concluded that this symptom was typical
hypertonic dehydration due to remarkable increase of concentration of Na and

*1

i R s AR R AT~ 2 I nRAEE SR (G Lo R sEER )

* 3 WA R R R A A
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Cl in serum.
eosinophilic meningitis.

L R R S HE SR

A wvariety of nervous disorder was most probably due to
First this was suspected to be an acute contagious

disease with high fever. Actually it was caused by mishandling of automatic

water feeders of the pigsty.

* Present address : Zootechnical Experiment Station, Prefecture of Yamaguchi,
Mine City, Yamaguchi Prefecture, Japan.
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Table 1 & K & K

F&No. il i i

1 40.6T #ILFHE KEEEs TADARREE
2 39.5 4 * #

3 39.7 HEOLEDE » L

4 39.5 # * ¥

5 38.9 » B *

6 39.4 » * *

7 39.5 ® & 4

4. &, MFRE

# K BR A 48 A2 I FEAENR 7 L L D SR L 22
MmgzHwELizEZD, ~=r 7 v M (LUF
Ht) (3 32~40% TE&HIIITEBBRTH - 12475,
BMmERE T2 No 4, 6, 7i28n%EE&e 7z, (i
ERE e Tl ITEEEk B L U0 v osER i, I
Bk # i sz, (Table 2)

Table 2 M 4% & AL 8

WBC B4tk (%)

FE No. Ht{%) WBC({ll/ad )} ——8M888 ™M
Ba Eo N Ly Mo

1 39 25,600 0 1 80 14 5§
2 39 18400 0 1 54 44 1
3 40 21000 0 O 88,510 0.5
4 38 38,000 0 0 90.5851
5 38 25,100 0 O B8 14 5
[ a7 37600 0 O 72 25 3
7 3z 31000 0 0 B 14 1
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TGPT), Tra 7R 77F5—+ (UTF
ALP), RFEEHR(LUF BUN), v 27o—/L

(ELF T-Cholesterol), #1774 (LUF Ca), =
T3 s (LT Mg), fEgg)) > (LUF Lp), +
FYU 74 (LUFNa), #0724 (LFK), 29—
N (BLFC) ic2WTEML -8 25, Tp,
Na, Cl, BUN, T-Cholesterol filiiz L F1L
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23
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Table 3 miE#AMmk (1)

B Tp Alb a—Globh f—Glob ¥ —Gleb !\/G GOT GPT ALP
No, ‘:F/‘m (%) (%) (%) (%) (Karmen) (Karmen) (K—A)

1 B2 505 289 12.8 7.8 o2 218 48 19.6
2 64 50,0 216 14.0 4.4 1L.od 188 38 W2
3 81 523 27 1.1 10.9 .10 110 45 12.0
4 9.0 489 23.5 16.0 1.6 0.96 &9 2B H.5
5 BS 468 7.7 16.0 9.5 0.53 68 32 12.5
6 8.6 432 264 15.7 .7 0.76 153 52 n.z
7 91 27l 26.4 16.6 29.9 0.37 53 a0 16.9

# Top: HEFE Alb - Glob | ho— X7 47— FERAKNE
GOT - GPT : Reitman —Frankel # ALP @ Kind —King #&

Table 4 miEHRERHT (11)

i BUN SMf o Mg 1-P Ma K

No. (e /el ) (g /ol ) (mg /oll) (g fll) (g fill } (mEg / £ ) (mEg/ 8} (mEg/ §)

1 63.2 276 9.6 2.8. 8.7 153.6 4.5 132
2 143 159 9.9 2.3 105 143.4 8.0 115
3 413 302 9.3 2.8 9.9 160.3 5.2 130
4 46.3 302 9.5 2.6 9.9 156.9 6.1 130
5 389 288 9.3 2.8 10.2 150.2 4.7 125
6 45.1 245 9.3 2.5 9.1 151.9 4.5 130

7 326 240 8.3 2.5 9.7 150.2 4.7 120

% BUN I DAM—TSC i Cholesterol : OPA ®ik Ca : OCPC ik
Mg :MAN—-DYE# 1 —P : ®V7Ty 7 L—jidik
Na - K ! #%%Ei C1 | Schales & Schales i

5. Bl#s & UREEARFAEER

#hakbils 48 WA g, $E L 7z 7 Ao
Fhiz 9 - #5386 No 2, 3 TIEBGREE T (2B
IR E L Tz, No TIc W T i
Zlilid#a8sH7-. (Table 5) (Fig. 2, 3)

No2, 3, 6D, M, (G D, Kk,
A, BRI DWW TR =) »EER H, E, i
T 7, 3EAIC 3R L TR NS B & o
e B PR ATk S &k oM PR o T & R
&z, ORIz DWW Tl No 6 dlililc Sk



24

&z @B Mk EZBdHL» - 1o,
(Fig. 4)

Table 5 & # Fr R

B% No. P R

1 kMg s -

2 KME S - - BSFERET 1= M & 2 iy & (0.50€)
- MRRRT AR BRIBME L

3 kB F o - REEERRATAY - BEREIAET |2 Bk iR ST
T (0.5m8 ) - R

FBE 9 - a - ARERRAR

K 5 -l

Kl 3 - 1l

KliE 5 - 1L - FRHEREMERGRERG 2 - RS ARG

e - T T

6. HEFRIEER

No 2, 3, 4, 7 DIFM, MEE, O, 5K
KBS DWW T 5 YFEMPAMFEREMIZEEL,
37°C48 BTN FEAE L 120, A ML
HES N tcdr o7z,

7. $robruse

— RGO E R E—REIZ 35\ TH 43 B[
DKz £ 0 18 TP 7 FIC AR F £ Lo
1 ERPEBAGE 756 L 2. AIEGIIC 350 28R
B 20 52513 KIS 5 1) 2 IRk M e 1% 5 &
Ui oy Na, ClLiBEEQ I L wiin T 0, A<
Bliz—FEo frifrha L HER S e, fiirhakid s
BREIc IR KT T finn S5 THRET 2 &
WEVE R, BB W TIESho £EiRED
mVEA, REIC L 2 BEAERE, ik

Bt £

Fig. 2 KB 5 »1m
Fig. 3 AMERT OMtaETR.

I O ER R Ak R

DY g ic & ) ARofighagia L 72854, Kic
W (T VR) 2R b0 Br BT 584
T EAREIINE N T B, REIC B VTS 50
WEfE Ao 72 B WiKiC & B ARIE D FE A% L 592
ENEaEnTw3, EHLORE TIIMKEG
% A7 e H I 1 IEOPEL % G2 L T LU 55 R
F T 22BEDIECHTEZ L T 345, KiEHD
B EHOMIK TIRIECEOTEEIZR SN -
fo. L L Zed'h, #aokBHEG# 48 WRE 22 - 72 Bl
FAERFIC BT L ENARE, TA»ANRIESD
FERAEEREN T nwZ o LR % & 4
o BERDTFTRIIFR L& 2 255, KEFTIE
BB THiKIKIEIC 7o 2 2 2 EENE D
Lo fzizdis, BMEEERYYE & BV R e
SR BER L oA, BOKENDZ R AR DI T
REOLELEZ LNz Bbh s,
HAEDOFERIT AT ATEE, FEIEKEESOEA
=& NiEffl, Ahibhatte 2o h T, Ho T
RHUR VIR I £ ) ERA AT ET 5 WHE
S FchbsrrEILND.

X k

1) ZGibieks @ BABKEERT£MEEE 21 327~332,
1968,

2) nhlL SRk - BhEETFAE, 22 6 ~ 9. 1980,

3) BEFI | BAEY, 81~95. M, HE.
1979.

4) SR =F D WA, 559, JTAGHI AR, HET.
1979.

5) EMIEL & 16 B\l 0 R EE 24 s 42,
1977.

& B

Fig. 4 ARBMEMMERE L 5 FHFEORE (VbW 2 BEEMIZH).
AN CEE, ST7 1 2 EIEYR, AT bFLU L AT ARE,



#95 1982 25




26

ISR RS (1

9%

1982



The Yamaguchi J. of Vet. Med., No.9 : 27~36. 1982
I O ERE S MRS B95 27~36H BRFN57

AN ANATOMICAL RECORD OF THE JAPANESE MONKEY
(MACACA FUSCATA)
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INTRODUCTION

Of a variety of studies on the wild Japanese monky (Macaca fuscata), many ha'v_e been
directed toward ecological or sociological researches and some have been concerned with
clinical examinations”. Anatomical records of the Japanese monkys, however, have not
been fully documented except for a limited number of histological and electron microscopic
surveys on certain tissues such as testis and aorta.

This study is a part of a series on the anatomy of muscles of the wild Japanese monkey.
The emphasis will be placed on the comparison of a given muscle of the Japanese monkey
with its counterpart of human beings and other types of monkeys, especially of rhesus
monkey. Considerable attention has been given to the general profile, origin and insertion
of each muscle. This report includes dorsal aspect of muscles attached to the trunk, and
deep layers have been illustrated. Many other muscles, which were described in books of
anatomy of the rhesus monkey,"** are not illustrated in this report.

MATERIALS AND METHODS

A total of 17 wild monkeys, which were in a group of more than 56 members captured
at Shodoshima Island in Kagawa Prefecture in March of 1982, were used for this study.
After measurement of organ weight®, clinical examination of their blood (to be published
elsewhere) and electron microscopy of blood vessels, surface layer of muscle was examined
and then immersed in 109 formalin until the body was ready for further dissection of deeper
layers.

OBSERVATIONS
As shown in Fig. 1, the dorsal view of the middle layer of muscles in neck and upper

back includes some interesting features of the Japanese monkey. The following three are
typical to demonstrate specificity of the Japanese monkey.
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1) m. rhomboideus. (Fig. 1)

The Japanese monkey, rhesus monkey and Papio (baboon) are common in origin of this
muscle. The capitis rhomboideus arises from the superior nuchal line of the occipital bone.
The cervicis rhomboideus originates from the ligamentum nuchae and the dorsi
rhomboideus continues caudally from the cervicis rhomboideus to the 6th or 7th thoracic
spine. In man and the chimpanzee this muscle is composed of only two parts (major and
minor) and inserts at almost the same position of m. serratus dorsalis cranialis (C,-T, in a
human being and Cs-T, in chimpanzee). When the capitis rhomboideus occurs in human
being it is called rhomboid occipitalis.

2) m. atlantoscapularis (Fig. 1)

Anterior (cranial) and posterior (caudal) divisions of this muscle are evident in the
Japanese monkey, rhesus monkey and Papio. The anterior part is equivalent to m.
omotransversus of domestic animals and inserts on the cranial margin of acromion process
of the scapular spine. The posterior part is analogus to m. levator scapulae. In human
beings and chimpanzees only m. levator scapulae is evident.

3) m. splenius (Fig. 1)

M. splenius capitis of the Japanese monkey, the rhesus monkey and the Papio extends
to protuberantia occipitalis externa and fuse to opposite counterpart at medial line. In
humans and chimpanzees, the cranial end of this muscle dose not fuse but separates to right
and left.

DISCUSSION

Mpyology of monkeys'~"'°'” has been concentrated on the rhesus monkey.!~%%
Description of muscles of other monkeys such as the chimpanzee*!*'®, the orang-utan”, the
gorilla'?, the catarrhine'”, the drill'®, and the baboon'®!” has been only partially included in
their regional and comparative anatomy. Therfore one has to consult with textbooks of
human gross anatomy to dissect monkeys. In doing so one should realize that considerable
difference between human and primates in arrangement of muscles. Apart from a great
difference in origin and insertion, and also in topographical profiles of given muscles, some
muscles such as pectoralis abdominalis, dorso-epitrochlearis, panniculus carnosus, and
contrahente digitorum pedes do not exist in humans. In humans approximately 40% of the
population does not have m. psoas minor and 109 lacks m. palmaris longs. Some human
beings do not posses m. gluteus minimus. The number of given muscles is also different
between humans and monkeys. For example, m. supraspinatus and m. semimenbranosus are
in the form of a single muscle in humans but plural in domestic animals and monkeys.

Muscles of the trunk are specially interesting because they must reflect the difference
between humans and monkeys in the posture of standing and walking.

In general, muscles of the Japanese monkey resemble those of the rhesus monkey and
the baboon (papio) while those of the chimpanzee (Pan) are rather close to human muscles.
At least this can be said regarding for m. rhomboideus, m. splenius capitis, m.
atlantoscapularis (=m. levator scapulae), and m. pectoralis abdominis. M. pectoralis
abdominis do not exist in humans and the chimpanzee. Further deep layers of the dorsal
neck and thoracic region (Fig. 2) and the deepsest layer (Fig. 3) of approximately the same
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region have not previously been fully illustrated. Fig. 4 illustrates the lateral view of the
deep layer of muscles of the trunk. The muscles of the caudal region (Fig. 5) were also first
well documented. M. obliquus externus abdominis (Figs. 2,4,5) originates from T, where
caudal end of m. scalenus inserts under the cranial end of m. obliquus externus abdominis.
This muscle of the Japanese monkey as well as the rhesus monkey originates on the last nine
ribs and also from the lumbodorsal fascia. The following two muscles are interesting on
ventral view of neck and thoracic region of the Japanese monkey, although they are not
illustrated in this report.

4) m. pectoralis abdominalis.

The Japanese monkey, the rhesus monkey and the Papio have this muscle while humans
and the chimpanzee do not.
5) m. pectoralis minor.

This muscle does not exist in humans and the chimpanzees but it exists in the Japanese
monkey, the rhesus monkey and the Papio. In the Japanese monkey and the rhesus monkey,
this muscle attaches to lateral side of sternum except for manubrium sterni.

In addition to muscles, m. sternocleidomastoideus (Fig. 1,2) which is in single form in
humans, could be divided into three in the rhesus monkey and less remarkably in the
Japanese monkey. Those three parts are the cleidomastoid, sternomastoid and
cleidoccipitalis.
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SUMMARY

The life mode of Toxoplasma gondii itself has been elucidated in some
detail. But it may be said that the route of its infection to humans and its
etiological background have not been fully revealed. Between May, 1979 and
February, 1980,a total of 1025 dogs in the jurisdictions of seven health centers of
western Yamaguchi Prefecture were surveyed for anti-toxoplasma antibody in
plasma with Latex Agglutination (LA) method (295 grown-up dogs which are
one to fifteen years, and 730 puppies which are less than a vear). Isolated
plasma samples of 64X or higher antibody titer were counted for positive.
Overall positive rate was 3% and that of dogs of one year or older was 8.5%. It
is noticed that older dogs retained a higher number of antibodies. However, the
dogs older than six years had less antibody ratio, the reason of which is not
known. Male dogs showed higher antibody rate than females. There was a
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regional difference evident in antibody ratio.

I O ER B eSS

In the districts of Toyota and

Nagato antibody ratio tends to be high. Particularly in Kikugawa Town it was

comparatively high.
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SURVEY OF TOXOPLASMA ANTIBODY IN SMALL ANIMALS
IN YAMAGUCHI PREFECTURE
II. FELINE

Toshiki NAKAO, Kuniaki ITAGAKI, Atsushi KATAYAMA
Akira IWASAKI and Nobuyuki KAWAGUCHI

Division of Microbiology, Yamaguchi Prefectural Research Institute of Hygiene,
Yamaguchi City, Yamaguchi Prefeture, Japan.

[Received for publication : October 30, 1982)
SUMMARY

In 1979 a survey of toxoplasma antibody in canines was performed to throw
light upon the epidemiological background of toxoplasma as a contagious
disease common to man and animals. This time a survey of toxoplasma
antibody was performed in felines, which are considered as a definitive host of
toxoplasma and the most important animal as a source of infection.

Between February, 1980 and March, 1981, the blood of 128 felines was
collected at the animal hospital of Yamaguchi University and toxoplasma
antibody in it was surveyed by latex aggulutination (LA) method.

Sample blood was absorbed in filter paper and those which showed antibody
titer with more than 64X dilution were recognized as positive. Some of the
samples were tested by indirect hemagglutination (IHA) method to be compared
with LA.

The positive ratio on the average was 9.4%. That of cats which were one
year old or more was 10.3%. There was no sex difference. All twelve cats
which were less than one year were negative. The 84.2% of the results obtained
by LA was coincident with that by IHA. IHA shows high sensitivity when it is
performed with serums as samples. It is presumed that sensitivity was
somewhat lowered is this experiment because blood absorbed in filter paper was
used.
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E OB
4e3E Salmonella typhimurium o ZEHIM 1 &
R7'Z 23 otk
P= - <

(A1 19824F 4 H 1 H)

POSTHUMOUS MANUSCRIPT
IDENTIFICATION OF R PLASMID AND DRUG RESISTANCE
OF BOVINE SALMONELLA TYPHIMURIUM
Fumiaki SAIGO

Middle District Livestock Hygiene Service Cenler of Yamaguchi Prefecture,
Yamaguchi City, Yamaguchi Prefecture, Japan

[Received for publication : April 1, 1982)

SUMMARY

Massive diarrhea of calves outbroke in three breeding farms in Yamaguchi
Prefecture between July, 1979 and December, 1980. From the faeces of the sick
calves and the spleens and the brains of the dead calves, Salmonella was found
and isolated. By biochemical and serological examinations they were identified
and 48 stocks of Salmonella typhimuriuwm were obtained. Regarding these
stocks the drug resistance and R plasmids were studied. It was found that all
the examined stocks were resistant to two or more drugs and that some of them
were resistant to the following seven drugs : Aminobenzylpenicillin (A-PC),
Tetracycline (TC), Choramphenicol (CP), Streptomycin (SM), Kanamycin (KM),
Sulfadimethoxine (sd), Nalidixic acid (ND). The so-called multi-drug resistance
was confirmed.

R plasmid was detected in 34 stocks out of the 48 stocks examined. Their
conduction resistability was multidrug resistance.
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INTRODUCTION

Pharyngostmum cordatum (Diesing, 1850) is spread throughout the world. It is a small
trematoda parasitic, mainly found in the small intestine of the wild cat. In Japan, Kifune
et al (1967) first discovered it. Since that time it has not been encountered for a considerable
period. Some investigators make it clear that this nematoda is widely distributed in the
western part of Japan where metacercaria of it can be detected in the muscle of frogs and
snakes (Kurimoto 1976, Uchida 1977). Recently this trematoda was reported also in Korea
(Cho and Lee 1981).

The life cycle of this trematoda was first reported by Wallace in 1939, who described
the morphology of the cercaria in detail. According to him the first intermediate host was
Segmentina calathus in the Canton District of China. Because Segmentina calathus does not
inhabit Japan, the first intermediate host remains to be revealed. As the cercaria of the
trematoda has not been well documented, the life cycle of the trematoda up to the
metacercaria has not been well understood.

LIFE CYCLE OF PHARYNGOSTOMUM CORDATUM IN JAPAN

Miracidia were obtained by incubation of trematoda eggs by Wallace's method. When
placed in a Petri dish containing Polypylis hemisphaerula and some Lymnaea snails, they
showed affinity to the Polypylis hemisphaerula snail alone.

When the hatched miracidia were put in the same basin with this snail, they entered the
snail through the soft tissue and after 25 days they grew into cercariae.

The results are summarized in Table 1.

When cercariae were released from the snail body, they had a bifurcate tail. (Fig. 2)
Their round oral sucker, which is slightly larger than the acetabulum, is located at the
anterior end of the body. Minute cutaneous prickles intensively surrounded the sucker.
Two pairs of small penetration gland cells were localized near the aceétabulum and opened
into the mouth near the oral sucker. No eyespots were evident. The anterior pharynx was

51



52 Yamaguchi J. Vet.

very short in length, while the esophagus was comparatively long. The crossing intestinal
canal surrounding the acetabulum descended, to the blind end. There were 14 pairs of

Fig. 2 P. cordatum cercaria. 30/Sept. 1982.

Fig. 1 Polypylis hemisphaerula (scale in mm)

Table 1 Experimental infection of Polypylis hemisphaeruls with
Pharyngostoernum cordatum

No. of snails Days after No. of snails No. of snaile
exposed infection survived positive(%)
Experiment 1

29 26-28 11 9(81.8)
Experiment 2

100 25 40 33(82.5)

oral sucker
spine
pharynx
esophagus
) flame cell
penetration gland body
acetabulum cell
intestinal canal
excretory sac

[
e = flame cell

¢ tail

Fig. midiagra tic drawing of
83 e RgramInG Arding ——— sensory hair stem

Pharyngostomum cordatum cercaria

tail
furca
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sensory hairs. In the system of excretion the main excretory ducts began at the two horns
of the V-shaped excretory bladder. They ascended and were soon divided into two glands.
Each ascending ad descending gland had two flame cells. In addtion to them one flame cell
was found in the tail stem. (Fig. 3)

Therefore, the flame cell formula of the cercaria is as follows :

(14+1)+ (1+1)1+1)x2=10

The values measured in this survey were the same as those reported by Wallace (1939)
except that the length of the bifurcate tail was shorter than his record and that the number
of that in sensory hairs was not identical. Therefore, the cercaria measured (Table 2) in this
experiment was exactly the same as that described by Wallace (1939).

Tadpoles of Rana rugosa were exposed for 3 days to contact infection with the
cercariae mentioned above. As a result, they showed an infection rate of 97%, with 3.5
cercariae on the average. (Table 3)

Table 2 Measurement of 20 cercariae of Table 3 Metacercariae in Rana rugosa tadpoles in-

Bharmgostorum: condiiium G fected with Pharyngostsmum cordatum

Width Length Group Mo. of Mo. of metacercarios
tadpoles Head Body Tail Total
Bo.dy 53.2433 1144+ 9.4 No.1 4 5 8 1 14
Tail stem 38.5+3.2 1958+150 No.2 10 10 21 0o 3l
Tail furca 19.5+2.7 126.7+15.8 No.3 2 2 9 3 14
-+ 4= No.4 3 1 14 0 15
Oral sucker 28.6+3.7 28,1122 tio s A 4 7 g 5
Acetabulum 22.2+20 2264+ 1.2 No.& 3 1 s 1 "
Pharynx 127423 11.3+ 2.4 No.7 6 1 5 3 9

Distance from anterior 33.5*+ 8.
Total 36 . 24 87 14 125

end to acetabulum

Control 12 o] ] 0 0

When the distribution of metacercariae was observed in the body of the infected
tadpole, the body proper harbored the largest number of metacercariae, the head the second
largest number, the tail a small number, and the abdominal cavity none. A few
metacercariae were encysted, a wondering in the muscle. (Fig. 4) The measurements of
metacercariae were as follows : (Table 4)

Table 4 Measurements of metacercariae

No.of mc Min Max. Aver.

examined () () (m)

Body length (L) 7 426 594 428

width (W) 7 395 476 483

Oral sucker (L) 7 53 68 61

w) 7 37 58 50

Pharynx (L) 7 37 47 42

w) 7 21 32 24

Acetabulum (L) 6 26 53 41

W) 6 26 47 35

Fig. 4 metaceria excarnated from Holdfast organ(L) ; :g 1:2 ]gi

cyst. SEM X400 photo 7/10/ (W)
1980
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When cats were infected with these free metacercariae, they were found to harbor adult
trematodes in the upper level of the intestine. Ovulation requires 26 days. (Table 5)
Finally, 73. 5% of the metacercariae administered was recovered in the transformed type of
adult trematodes. (Fig. 5) (Table 6) When hamsters, mice,and rats were administered
with metacercariae, no adult trematodes could be recovered from the intestine.

Table 5 Number of worms recovered and prepatent period

Experimental Metacercarice Prepatent Worms Date of autopsy

host given period recovered (days after
“(days) infection)
Cal(No.1) 14 26 12 45
Col(No.2) 31 26 19 55
Homster 4 29 o} 0] 53(2)
Rat 5 =1 0 0 50(1).53(4)
Mouse 3 1 0 0 32(1).34(2)

Table 6 Measurements of Pharyngostomum cordatum

No. of Min. Max. Aver.

examined (x)  (#) (m)

Body o) 10 1500 1900 1685
(W) 10 850 1450 1150

Oral Sucker (L) 8 80 100 87
(w) 10 60 140 113

Pharynx (L) 10 80 130 11&
(W) 10 100 140 17

Holdfast Organ(L) 10 60 89 76
(W) 10 85 110 90

Fig. 5 adult worm SEM x40

From the results mentioned above it was experimentally established that Polypylis
hemisphaerula plays a role to act as the first intermediate host in the life cycle of
Pharyngostomum cordatum in Japan. (Fig. 6)

A survey was conducted on Polypylis hemisphaerula in Yamaguchi Prefecture in 1979
and 1980 to determine how the life cycle of experimentally demonstrated worked actually
in field work. A total of 10, 135 snails were used in that experiment. Bifucate-tailed
cercariae which were exactly the same as those used in the presnt experiment were first
discovered in one of 422 snails collected in the Natajima district of Yamaguchi City. This
discovery was the first that had ever been reported in Japan. The rate of infection with this
species of trematodes was low in the field. ’
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When the second intermediate host was surveyed in the same district, metacercariae
were found in 729 of the frogs examined. They were harbored most frequently in the
muscle of the posterior limbs and less frequently in the muscle of the anterior limbs and in
the lumbar muscle. Almost the same number of metacercariae was observed in certain
muscles of both opposite fellows. The highest number of metacercariae detected from a
single frog was 170. Their metacercariae were encysted, except for a few wondering in the
muscle.

Adult worm
26 dV
at
33~34 days/ 15~30 days

- | Metacercaria 7 .
Miracidium

3 day& /E- 12 hours

Rana rugosa Polypylis
heminsphaerula

St
Cercaria

Fig. 6 Life cycle of Pharyngostomum cordatum in experimental infection

A fecal examination was performed in the same district and revealed infection with this
species of trematodes in 22 cats and 3 dogs. The autopsy of some stray cats showed that
parasites were contained in the duodenum and the first half of the jejunum, but not in the
cecum, colon, or rectum. Excretion of eggs was no longer in the dogs after 3 to 12 months.
Therefore, it seemed impossible for a dog to be the final host of this species of trematodes.
No trematodes were noticed in two weasels.

The pot-shaped body had an oral sucker, which caved in deep to be connected with the
pharynx. Posterior to this sucker was a heart-shaped protuberance with a longitudinal
depression. It was regarded as an apparatus to fix the body with. Its surface was covered
with colliculus-like cells perforated with small holes. The surface of the upper and middle
parts of the body was deusely covered with cutaneous sphines, the tips of which were split.
The tail was covered with the smooth epidermis which had transverse folds. The genito-
excretory hole was at the end of the tail. (Fig. 7)

This trematoda was attached to the intestinal wall of the final host in a characteristic
manner. In the histological section the trematoda was combined closely with intestinal villi
to from a body which was firmly held between fold fast organ. (Fig. 8)
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Fig. 7 Genital poro. SEM X100 Fig. 8 A histological section of the
trematoda attached to intesti-
nal villi. x40 H-E staining.

DESTRUCTION OF PHARYNGOSTOMUM CORDATUM

When infected with this trematoda, cats, the final host, manifested the following
symptoms. When infected with a small number of trematodes, cats exhibited only mild
signs. When infected with a large number of trematodes, cats suffered from intractable
diarrhea and emaciation. Some cats died when infected with an extremely large number of
trematodes. The parasitic condition of trematodes of this species was so specific that it was
difficult to remove these trematodes.

An experiment was carried out with several anthelmintics in ketamine narcosis. As a
result, tetrachloroethylene, which had been applied extensively to anthelmintic treatment,
had no effect on trematodes of this species. Trematodes remained alive in the intestine even
of a cat which had died of enteritis caused by this anthelmintic. Kamala seemed to have no
effect either, since the number of eggs excreted was not influenced by treatment with it.

Bitin, or 2, 2-thiobis (4, 6-dichlorophenol), and DS-6 Bis (2-hydroxy-3-nitro-5-
chlorophenyl) are anthelmintics against Fasciola hepatica. When these agents were orally
administered, there was a gradual decrease in the number of eggs excreted in some cases,
but no trematoda body was discharged in any case. There is much to be studied about the
effects of these agents.

After administration with arecoline hydrobromide a number of trematodes of this
species were excreted in feces. With the lapse of time, however, eggs were excreted in a few
cases only. Therefore, it was presumed that this drug might have only an incomplete
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anthelmintic effect and that a few trematodes might have survived after this treatment.
(Table 7)

Trematodes excreted after the treatment with this drug were examined histologically.

Remarkable degenerative changes were evident not only on the surface of the body but also
in the cells. Due to these changes many trematodes could be excreted. Results of the
present experiment indicate that arecoline hydrobromide was most destructive to
Pharyngostomum cordatum among anthelmintic examined.

Table 7 Deworming test

Drugs No. of Way of Dose Effects Effects
animals administ. (mg/kg) eggs fluke body

Bitin 1 PO 150 + =
DS—6 2 sC 60—120 — =

2 PO 100—200 = =

1 PO 40x2 i —
Kamala 3 PO 400—1400 - —
Tetrachloroethylene 2 PO 200 = =
Arecoline hydrobromide 6 PO 4 i +
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