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Pathological Studies on Wild Animals

I

Findings of wild boars.

Yutaka ONo, Noboru KUBA, Shige.KIMURA and Ryosei KAYAMA
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Table 1. Materials Investigated

Age of Animals (Year) Number of

Year 0.5 1~3 4~7 Animals Used
1952 3 4 4 11

1954 1 — 3

1955 1 1 1 3

1956 2 3 4 9
Total 7 8 S 11 26
Remarks:

1. Out of the total 26 wild boars examined,
12 are male and 14 female.

2. Age of animals is that of approxmate esti-
mation.

3. All animals were killed.
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Table 2. Anatomical Data of Wild Boars

Weight of Organs (g)

‘Length of Intestine (m)

Age' of Body Body :
Animals Weight Length Spleen Liver

Lung Heart Kidney

rain

Small Colon & Coecum (g)

(Year) (Kg) (Cm) . R L. R Intestine Rectum
0.5 13.0 46.0 32.0 340 75.0 97.0 100 . . 739 2.43 0.17
@ ® “ @ @) ©)] (3) (&) @
®
1~2 22.5 51.0 72,5 450 85.0 127 115 27.5 27.8 76.5 2.60 0.18
2 @®) @ oY) @ @ @ 2) @ ®)
8~7 60.0~110 80.0 88.0 777 378 435 345 65.0 75.0 9.74 4.18 0.26 120
™ 5) 6) 3 )] @ ® 3 ®) &)} @
Remarks:
1. Number in the parenthesis shows the animals investigated.
2. Encercled Number shows that 23.0cm from the pylorus, it forms a pouch, the diverticulum duodeni.
3. 'Body length is the distance from the point of the shoulder to the point of the pin bones.
4. R: Right L: Left.
5. Body weight of a boar (No. 1) whose brain was measured was appronimately 64kg.
6. Age of animals is that of approximate estimation.
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Fig. 1. Distribution of the Parasitic
Locus, Larva and Passageways of
Gnathestoma dolorest in the gastric
wall.

@: Adult G. doloresi

a: Young Immature Worm

O: Passageway

Remarks:
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FEDORLSRET WAL EERE T, AL
7oz D TR B LE D3 (cul-de-sac) 12125
(No. 20, 23) G, BAFISERICITHER RUEIUILSH
T ZhSDSMORTE RRT LS 1 RO L.
RFHREE L Y OBRLH A VITMBIZ L O THERDE
ﬁé%&?é:agﬁﬂ%f.%&N%ﬁﬁmkvius
Physocephalus sp. D1 D24 7= (No. 25).
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Table 3. Incidence of Infection among Wild
Boars with G doloresi

Number Number of Boars Number of
of Infested Worms
Year Boars per Host
Ex- (Macro- (Micro- (Macro-
amined  scopic) scopic) scopic)
1953 5 5 2,8,15,4,4
1954 2 2 2,3
1955 2 1 . 1
1956 6 3 3 4,1,2
Subtotal 15 11 3
(68.825)  (202)
Total 15 14
(93.8%
Remarks:

Average of 10 adult G. doloresi measured male
8-30, female 10-45mm in length and male 0.6~
2.1, female 0.9-3.5mm in breadth.

Bz L, B TH S, 141 (No. 4), 10 7 DRREIIO
FHAIMALE, HEER 57-63 (P 60.6)p, AR 27-33 (Vi3
30.5)1 WSt THD. RHIIORIE 2 ROEY TH
3.

Fig. 2. Fertilized Egg.
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Table 4. The Species of the Parasites Found in the Intestine

Parasitic . . Number of Number of  Number of
Locus Species of Parasites Animals Animals Worms
: Examined Infested per Host
Globocephalus longemucronatus Molin, 1861 20 20 1-50
. Globocephalus samoebse (Lane, 1922) 20 1 1
I(nstr%itll]l;e Ascalis suum Goeze, 1728 20 1-2
Globidium sp.? 18 1 .
Diphyllobothrium sp. 20 1 1
Coecum Trichuris suis (Schrank, 1788) 20 10 1-12
Remarks: The Identification of the Parasites except Ascalis and Globidium were accomplished by

Dr. Z. Yamashita.?
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b D14 (4.82) €, Wl FEER Righ Db D 1HT
B2t b, H2 GlrhEeEd Riob0ix204] (95.2
%) DEIRLRLLE.

SR ML AP HE 3RO BT HUR R O DRI D38
RS, TOMOEMIBC Y ZORRBFRT 5. |
BRI ERE A AR FIZH BT 204 %
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LML WARE T L v LRADNENRE LT
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WO THERTHUIHES ROTY Th s, HIZHiRLSHC
1 4] (No. 19) 0)-‘,—%{%‘-3‘{@%: Choerostrongylus puendo-
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Table 5. Types of Macroscopic Lesions

of the Lung
Lesions Number of Cases 2
Lobular Emphysema 6 30
. Formation of Nodie © 2 10
e
Fenchopnewmonis Lesions 9 s
Total 20 100

Remarks: Twenty wild boars investigated were
all infested with M. elongatus.
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eE—RARIMCBREBOOND GEOHEG T
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DB HBRO IR A FLOFR IR, RIHLREDOFURZ, 0
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20~100p P4LT, AF70d ORHAERTHIIAR
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o3RS 3 (No. 4, 10,12, 23). 4z No. 23 (6 » Fih )
DEOETUITHEYEO FRCAIKEEE LIoREM
BHSNI. ZOHHEHMII—R BRI 1~20 BERRAL
na5%h %<t 2~6 ATH 5.

EORETRITKO L.
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B fmRD, BAE Lo B S BB b, Ea BED
PORIKEE &3k LT3 (No. 2, 18, 20, 25) (ff %5 19).
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A TSI B LT, BRI IEE, BH Lad D
NAELID. BEOREHAFEICE L, Lig LR
HROFE AL EEMERAR SN D (R 20). IR
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DRECBRENALND. ,
il) #ITHIRZE REDERLAFAYET 20T
1% (No. 5, 7, 24) piRDB MR A%< 7Y, EiZ
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* L RMEAMEARD LN, e LThRIzHL
LT AR L LTOBEYET S, Oz Bk
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ENBOOND. TN L O REEREFRIR TS
340355, WREROIEE « mEDOFER, MITREIE
Be7es. —ROHRINITER L, IROZD L DAH Y,
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ill) EEHRE PRI 22 VIR R ORRYE L7z
Bbis DT (No. 5,7, 19, 20, 24), FHBUZIZE
PeRRHESEAMBE, 405 2 U2 BRIRRE A RS NEA AL L,
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bh, ZOMERPICEMEETE LS R0 PMEk, ik
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fart R &h, EMMY, WS OIKERmAE .
BIIDGRIELD Dz, 4hHd Feulgen [INEHHET
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MBS DAL FERBIIAD L S ’Cc'bé L
LZRIEEROMR S T 6@@%!:&; Y DYHE
THDOT, RERBRILTRIZLV . BHORBRIZRY L
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RS LTa&. v, Wastelewski & C. Wiilker |3
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Résumé

Pathological investigations were undertaken on
wild boars (Sus leucomystax leucomystax) caught
in the vicinity of Sasayama town, Hyogo Prefec-
ture during the period of 4 years from January
1953 to November 1956. Stated in the following
are the brief descriptions of those investigations.

STOMACH

1. Principal lesions observed in the stomach
were those produced by the infestation of Gnatho-
stoma doloresi. Out of .16 wild boars examined,
the adult worms were found in 11 cases (63.32),
and the presence of larvae was confirmed by micro-
scopical examination in 3 additional cases, namely,
a total of 14 cases (93.325) were found to be in-
fested with gnathostoma.

2. Parasitic foei were found mamly in the
fundus gland region. However, .the passage-ways
and lesions formed by the young immature worm
were observed all over the gastric wall except the
pyloric gland region. Microscopical observation,
moreover, revealed the presence of lesions in
apparently normal portion of the gastric wall.

3. Principal feature of .the parasitic foci was
the formation of crator-like tumor characterized by
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‘the extensive thickening of the submucous connec-

tive tissue around the parasite.
4. Generally, the wall of parasitic burrow was
composed of three layers:
1) Necrotic layer in close contact with the
parasite followed by

2) Granulation tissue layer with marked
cellular infiltration, and
8) Thick connective tissue layer with lesser

degree of cellular infiltration gradually
transferd into normal tissue.

5. Lesions formed by the young adult worms
and those of the passageways were of much milder
character than those by the young immature
worms, the former being characterized by diffuse
cellular infiltration accompanying, hyperemia and
hemorrhage, and the latter circumscribed plo-
liferative lesions surrounded by connective tissue.
Crator-like tumor was formed, however, when' the
passageways were thickly concentrated.

6. Cells infiltrating into the lesion were mostly
monocytes, lymphocytes, eosinophiles and fibroblasts
mixed with a small number of neutrophiles and
plasmacytes. Moreover, histiocytes, foreign body
giant cells and epithelioid cells were seen occa-
sionally.

7. A homogeneous substance of unknown nature
was found in the passage-way, at the distal end of
the parasitic burrow formerly occupied by the adult
worm and often at the anterior end of the parasit.
This substance is considered to be formed by the
secretion caused by the parasite.

LUNG

1. Principal lesions observed in the lung were
those produced by the infestation of Metastrongylus
elongatus. Out of 21 wild boars examined, 20
(95.225) were found naturally infested with this
parasite. Interior of the terminal bronchi of the
right lung, especially those of the posterior lobe
are the most favorite place of infestation for the
parasite, but it was also detected in the larger
bronehi on rare occasions.

2. Parasitic lasions were characterized by catarr-
hal or blennorrhagic bronchitis and. peribronchitis
accompanied with occlusion or dilatation of. the
bronchiolus due to the adult paras1te causing em-
physema and aterectasis.

3. When the adult worms laid the eggs which
contained larva, lobular catarrhal pneumonia or
broncho-pneumonia was provoked. Following the
elapse of time, the pneumonia changed into the
circumseribed, .productive lesions, namely, incuba-
tion foci. Those foci were found mainly in the
subpleural region or in the tissue of the lung
adjacent to it.
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4. Short rod-shaped acidophile bodies, arranged
themselves side by side around the periphery of
the shell of fresh egg which contained larva. These
rod shaped bodies are considered as the substance
produced by the metabolism of living egg through
the shell. .

OTHER ORGANS

1. A parasite worm morphologically regarded as
Globidium 'sp..was detected in the tunica propria
of the villus of duodenum and jejunum of a wild
boar. Further investigations will be made in future
on this subject.

2. Globocephalus longemucronatus, Globocephalus
samoense, Ascalis suum, Diphyllobothrium sp. and
Trichuris suis were discovered from the intestinal
canal. Sparganum mansoni, moreover, was found
.in the abdominal cavity.

3. Hemorrhage of unknown origin accompanied
with marked infiltration of eosinophiles in Glissonian
sheath was recognized 'in the hepatic parenchyma
of a wild boar. Detailed investigation will be made
in future on this subject.

4. Numerous mites (Ambloyoma tetsudinarium
and Haemaphysalis flava) and lice Haematopinus
apri var?) were found to have infested on the
body surface of wild boars.

Explanation of Plates

All photographs except Figs. 22 and 23 in the
following plates are of the tissue sections stained
in hematoxylineosin. The age of animal is that of
approximate estimation.

Fig. 1. Gnathostoma doloresi in the gastric wall
and the parasitic burrow formerly occupied by
the parasite. The tumor caused by the infesta-
tion of parasite shows a ill-defined protuberance.
No 10. 6-year-old. Q. .

Fig. 2.. Three parasites are seen in the same locus
of the gastric wall. No. 5. 6-month-old. &.

Fig. 3. Transverse section of the gastric wall in-
fested with the parasite, which is seen penetrat-
ing vertically into the gastric wall. No. 12.
6-year-old. &.

Fig. 4. Serial cross-sections dissecting at intervals
of 0.5ecm of the gastric was showing the dis-
tribution of numerous hemorrhages and nodules
caused by gnrathostoma. No macroscopical
changes are found on the outer surface or on
the inner surface of the gastric wall. No. 23.
6-month-old. Q.

Fig. 5. Liver with extensive hemorrhage in the
lobule and cellular infiltration especially eosino-
phile sin Glissonian sheath. No. 11. 1l-year-old.
8. 4x10.
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Fig. 6. Duodenum showing numerous worms of
Globidium sp. in the tunica lamina proporia of
the villus. All the epithelial cells of the villi
are desquamated due to the - post mortem
changes. No. 11. 1-year-old. &. 10x5.

Fig. 7. Transverse section at the terminal part of
the lung. Groups of numerous swollen and
multiplied lymphatic follicles are seen scattered.
No. 5. 6-month-old. &.

.Fig. 8. Stomach showing the striking hemorrhage,

necrosis and the vigorous proliferation of the
submucous connective tissue in the neighbour-
hood of the parasitic burrow. Thickening of
Zeisslian membrane and the atrophy of the
muscous membrane are seen. No. 4. 5-year-old.
3. 10x5.

Fig. 9. Sagital section showing the body of the
parasite in close contact with the necrotic layer
except the head bulb of the parasite reaching
the muscular layer of the stomach. Many blood-
corpuscles are found in the oesophagus of the
worm. Striking haemorrhage are seen in the
inner oblique layer of the muscularis externa.
No. 4. 5-year-old. &. 10x5.

Fig. 10. Stomach showing the transverse section
of the posterior part of a young immature worm
of Gnathostoma doloresi in the mucous mem-
brane. Thickening of Zeisslian membrane and
the atrophy of mucous membrane are seen.
No. 14. 6-month-old. . 10x5.

Fig. 11. Cross-section of a young immature worm
of parasitized in the inner oblique layer of the
muscularis externa of the stomach showing
striking infiltration of cells in the submucosa
and tunica muscularis. No. 14. 6-month-old.
‘&5, 10x5.

Fig.-12. 'Fresh prssage-way caused by the passage
of the parasite in the middle circular layer of
the muscularis externa. Highly advanced in-
filtration of cells in the inter-muscular fibrous
tissue. No. 14. 6-month-old. &§. 4x10.

Fig. 13. Formation of tumor caused by thickly
populated passage-ways in the submucosa of the
gastric wall. No. 12. 6-year-old. §. x4.

Fig. 14. . Homogeneous substance at the anterior
end of the parasitic burrow in the submucosa
of the stomach formed pérhaps by the secre-
tion caused by the parasite. No. 12. 6-year-
old. &. 10x5.

Fig. 15. Gastric wall showing the striking hemorr-
hage with slight thickening of the submucosa
caused by the young adult worms and the in-
filtration of cells. No. 25. 1l-year-old. Q. 4x5.

Fig.-16. Homogeneous substance appearing as if
it were a mold for a part of the parasite.
No. 10. 6-year-old. &. 20x5.
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Fig. 17. Homogeneous substance constituting the
uppermost surface layer of the wall of that
portion of the parasitic burrow in which the
anterior part of the worm was enveloped in the
submucosa of the stomach. No. 10. 6-year-old.
8. 10x5.

Fig. 18. Marked infiltration of round cells and
eosinophile cells in the serosa and in the inter-
muscular fibrous tissue between the inner
oblisque and the middle circular layers of the
muscularis externa. No macroscopical lesion
was produced on the gastric wall.
year-old. @. 10x5.

Fig. 19. Cyst-like dilatation of the bronchioles
(bronchiectasia) caused by the parasitism of
M. elongatus. No. 2. 3-year-old. 2. 10x5.

Fig. 20. Lung showing the work hypertorophy of
the bronchioles in the layer of the circular
muscles caused by the incomplete obstruction
due to the worm. No. 8. 6-year-old. &. 10x5.

Fig. 21. Lesions of the incipient stage of pneu-
monia and bronchiolitis caused by the eggs
containing larva. Neutrophiles, monocytes,
lymphoeytes, exfoliated epithelial ecells and

No. 23. 6- .-
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eosinophiles are seen contained in the alveoli

and bronchioles. No. 5. 6-month-old. 2. 20x

10.

Fig. 22. Formation of the granulation tissue,
namely, incubation foci caused by the eggs
containing larva. Necrotic foci surrounded by
eosinophiles appear in the center of the lesions
and mere shadows of the elastic fibers are
seen in the parenchyma of the lung. Note the
destruction and dissociation of the elastic
elements. No. 23. 6-month-old. @. 10x10.
(Weigert’s ellastin stain).

Fig. 23. Calcareous deposition in the lesion of the
lung caused by the eggs containing larva.
No. 23. 6-month-old. 2. 10x10. (Stained by
Kossa’s method for calcium phosphate).

Fig. 24. Rod-shaped acidophile bodies, namely, the
““radial club®’ around the egg containing larva.
No. 23. 6-month-old. 2. 40x10.

Fig. 25. Emphysema in the alveoli, subpleural
region and interstitial connective tissue between
the lobules of the lung. Excessive distention,
thinning and disappearance of the alveolar
walls. No. 5. 6-month-old. &. 10x5.
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