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The basic research of unique and effective wild intermediate host animal control
methods for alveolar hydatidosis
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In order to take effective measures against infectious diseases, it is
necessary to clarify the infection dynamics in animals that maintain pathogens, find weak points,
and apply measures there. There are many unclear points about the infection kinetics of echinococcus

in intermediate host animals, and there are few quantitative evaluations of the susceptibility of
the host. In this study, we clarified the growth dynamics of parasites after egg infection using
inbred mice in a special infection laboratory using the latest molecular techniques. This indicates
that the development of vaccines and the like must take into account differences in host
susceptibility. In addition, we set up a field survey area, examined the infection dynamics there,
and clarified the effectiveness and limitations of the measures so far.
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Fig.1. Amount of Echinococcus multilocularis parasite DNA in different mouse tissues. The quantity of parasite DNA detected in five small
intestinal segments (1-5), caecum (Cc), two colonic segments, and the left (L) and right (R) lobes of the liver of DBA/2 (black squares/dots)
and C57BL/6 (white squares/dots) mice at 2, 4, and 24 h p.i. are shown. Each dot represents the data from one mouse. The copy number of the
parasite DNA isindicated. The horizontal lines indicate the median values
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Figure 2. Study area for anthelmintic baiting experiment to control Echinococcus multilocularis tapeworms in Sapporo, Japan. A) Land use
map around the study area, the Hokkaido University campus. The bold blue line shows the border of the urban area of Sapporo. B) Baiting
sites and locations of buildings, farm areas, and wooded areas on the Hokkaido University campus.

in each trapping period. In the lifespan of infected voles section, dark gray bars show the life span of 7 infected M. rufocanus voles, estimated
from the age on the day of trapping (+ SD of the z score). +, positive; —, negative.



2014 2015 2016

Fox feces

eEgg+ 90 %
E -

o5 0/31 /

@ DNA + L 0/22 X

(Egg -) X 243
10

31/58

fo'elale]
Q0000000000

XOQOCO00000

Vole trapping period 1147 i 1124 Won2

Life span of infected voles  § |
51120 days r
1443.8 months -

1343.8 months

12+3.0 months

e — L - I I | I 1
+1.0 months
5+1.0 months |

Fox feces
e Egg+ 20
o Egg -
© DNA +
(Egg -) §
10

081 W0M2 Ji3A1

—
[CO0000
I o
N
(o]
R
‘ s
38883
000
| o]
2o
2 450000
[0000
0000

B3R

['d| slslelaleldlsla’sle slels’elslolv's’s]

Siloo000000000

'%O{X}OOOO

Vole trapping péeriod 023 | W 079
Lifespan of infected voles | | | [ ]
Figure 3. Echinococcus multilocularis tapeworm prevalence in foxes and voles at Hokkaido University campus, Sapporo, Japan, June 2014
October 2018. In the fox feces section, circlesin each month show the fecal samples collected at the beginning, middle, and end of the month
(88 fecal samples were collected in the middle of July 2018). Black circles indicate fecal samples that were E. multilocularis egg-positive.
White circlesindicate fecal samples that were E. multilocularis egg—negative. Circled red dots show fecal samples that were egg-negative and
positive for E. multilocularis-specific copro-DNA. Fractions indicate the egg-positive rate of fecal samples collected during each period
enclosed by a dashed line. Light gray shaded areas indicate the baiting periods. In the vole trapping period section, gray strips show the vole
trapping periods. Fractions indicate the infection rate of E. multilocularisin Myodes rufocanus volesin each trapping period. In the lifespan of
infected voles section, dark gray bars show the life span of 7 infected M. rufocanus voles, estimated from the age on the day of trapping (+ SD
of the z score). +, positive; —, negative.
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