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temperature M.S.T. (C), B/K%EH O KEIEHs
ERT2LEDORER, LERIGHBRRE, tem-
perature of first rise after immersion T.F.R. (C),
BLY, BKERVIORERN LATSETOR
B, M RG-S BLRERY, time for fist temperature
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UroZ->0Refliz, BAKIOREKEEIZE
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HWOBE* 14, TOfEL 04414 T-7.0509 D
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LBHEIN S,

WEREOBEE ZDEMIONWTIE, RERII
RARMICHA~T, HMRIKFBEENLEZ D 8N
L, HuE M BEERDLTRCHEML T 5,
HHHWARBEAERPZD OBV ERL, Wtk
ORE T L S HOBYIRASONE, Lk
LZhSnERETHABEETR A -7,

2. BRBEER

MENOREHBRICB T 2EZABBERORBE
BLUREHEEBOEE HEROIFEDFEME
EEMREEEE 2R L.

Table 2 Effect of return to Okinawa on
changes in metabolism, mean
skin temperature during cold

exposure and cold tolerance

Table 1 Effect of return to Okinawa on
sweating reaction, changes in
body temperature during heat
exposure and heat tolerance

Time Before After
w 59.3+6.9 59.316.4
AW 0.414-0.18 0.484-0.14
C 60.9+21.8 59.5+21.6
T 36.94-0.30 36.940.24
4T 0.60+0.30 0.524+0.23
A 0.1014-0.046 0.116+0.035
B 0.158+4-0.046 0.1404-0.057
c 0.0344-0.020 0.038-+0.020
1 0.2014-0.056 0.1844-0.045
S 1.724-0.87 1.21+0.52
W: Initial body weight (kg), 4W: Body

C: Mean Na concen-
T: Initial oral
AT: Rise in oral tem-

weight loss (kg),
tration in sweat (mEq/),
temperature (C),
perature (C), A: Relative water loss,
B: Relative rise in oral temperature, C:
Relative salt loss, 7I: Heat tolerance
index, §: Effectiveness of sweating,
Mean values are given with their standard

deviations.

REROHEM L RE R OREIE L L i T
T 5L, AREBMITZOHME ST, EL
BEROLTHPTRSLMMESE-> T2,

indices
Time Before After
M, 36.7+3.4 37.04+-4.4
4 My, 1.24-0.87 11.947.1%
AMg, 9.049.9 9.1+6.3
T, 33.34+0.56 32.64+0.47
4T, 3.54+0.60 3.1+0.06
AT 4.7+0.82 3.8+0.20
AdMye/d T 0.3340.22 3.81-2.3%
AMgy| 4Ty 22425 24418

M: Metabolic rate (Kcal/m?/hr), T:
Mean skin temperature (C), Suffix in-
dicates time (min) after cold exposure.
Mean values are given with their standard
deviations. * Significant difference be-

tween two experiments at 5%, level.
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IREROWMIT, 5 5% “shivering” # B3
BRESEIM LI LITE B, BREOSEIZDT
PTHML T3,

SEEREBRO 25 BRIO EHI bFrItEl
o TWnahs, SFHEEROETEIIBHER0L,
60 MHE BITHEDBELH L TnE,

RHEOWNE &L FHEERE O TRE O
AM/AT JHAEWEE I DABE N MRE %
A3 DLDEINTNELY, TOMEEI0METHS
L, RAROFHE 3.8 IIFEHBDEHMHE0. 33k
DEBITKEL, 60METIRERMEER LT,
ZOTEIZEY, MB~DOREITL - CHERI
BELE-3DLEEINS,

3. RESLERIE

WENORAER L BREROEORSNERIED
HEME & LEERB OB LT RGO
EOEHELERREEEEI IR LT

Table 3 Effect of return to Okinawa on

skin temperature in hunting re-
action of finger dipped in ice
water and resistance index of

frost bite
Time Before After
M.S.T. 9.243.9 10.44-3.3
T.F.R. 4.942.1 53+1.4
T.T.R. 8.6+4.1 17.247.4%*
[ MS.T. 2.44049 2.34+0.46
) T.F.R. 2.540.50 2.44-0.50
Points-
T.T.R. 2.0+0.63 1.1--0.30**
Index 6.941.04 5.840.49%

M.S.T.: Mean skin temperature (C),
T.F.R.: Temperature of first rise after
T.T.R.: Time for first
temperature rise after immersion (min),
Resistance index of frost bite,

immersion (C),

Index:
Mean values are given with their standard
deviations. * Significant difference be-
tween two experiments * at 5% level,

** at 19 level.
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1.0 1.2 1.4
Figure 1

A After returning to Okinawa,

B: Before returning to Okinawa,

Relationship between heat tolerance indices I and S.

a: Parameter

indicating various levels of iso-sweating line which are drawn by connecting the

1
g1
points of the same value of A(1+ %2—)2, Circles: Drawn around the means with

radiuses of standard errors, Arrow indicates direction of change in relationship of

indices I and § after returning to Okinawa,
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THE EFFECT OF THE RETURN TO OKINAWA FOR SUMMER
VACATION ON HEAT TOLERANCE, COLD TOLERANCE
AND PERIPHERAL COLD TOLERANCE OF THE
SUBTROPICAL MIGRANTS TO THE
TEMPERATE ZONE

Junzo Tsujrta, NoBuo Tanaka, MakoTo Mayuzumi AND SE1kr Hori
Received for publication 4 March 1978

Sweating test and peripheral cold tolerance test were performed on 10 young male university
students born and raised in Okinawa (the subtropical zone) but moved to the Japanese Main Islands
(the temperate zone) within last three years and cold tolerance test was made on five subjects. Two
series of experiments were performed in Nishinomiya, using a climatic chamber. The first series of
experiments was performed in July before the return of the subjects to Okinawa (the experiment 2).
The second series of experiments was performed in September after a month’s stay in Okinawa in August
(the experiment 1). Sweating reaction was examined on the subjects dressed in shorts only 60 min by
immersing both legs in stirring water of 42 C in a room of 30 C with 70% R.H. Cold tolerance test was
performed on the subjects clothed with 1.8 clo by taking off a blanket after covering with a blanket in
supine position for 20 min in a room of 10 C with 70% R.H.  Physiological responses of the subjects to
cold were observed for 60 min. Peripheral cold tolerance test was made by dipping the left middle
finger with a thermocouple attached to the nail bed into ice water for 30 min and changes of the skin
temperature were measured continuously. Greater sweat volume, lower sodium concentration in sweat
at the given sweat rate and less rise in oral temperature in the experiment 1 than in the experiment 2
were observed.

These results indicate acclimatization to heat of the subjects was induced by the return to Okinawa
in summer and heat tolerance of the subjects was slightly improved when assessed by numetrical heat
tolerance index after a month’s stay in Okinawa in summer.

In cold tolerance test, significantly greater increase in the metabolic rate, greater frequency of
shivering and considerably lower drop of the mean skin temperature in the experiment | than in the
experiment 2 were observed. These results indicate the ratio of increase in the metabolic rate to the
drop in the mean skin temperature during cold exposure was greater in the experiment 1 than in the
experiment 2. Thus it might be said that cold tolerance was reduced by the return to Okinawa in
summer and living in a hot and humid climate. The mean value of time for first temperature rise of the
vascular reaction of finger in the cold was significantly greater in the experiment | than in the experiment
2. The mean value of resistance index of frost bite caluculated by the Nakamura’s method was signifi-
cantly smaller in the experiment 1 than in the experiment 2. It may thus be concluded that the vascular
reaction of finger in the cold is depressed and peripheral cold tolerance is reduced after the return to
Okinawa in summer.

The Ist Department of Physiology, Hyogo College of Medicine, Nishinomiya
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A NEW SPECIES OF BLACK-FLY FROM KYUSHU, JAPAN
(SIMULIIDAE : DIPTERA)

Hirovukr TAakAOKA
Received for publication 4 January 1978

Abstract: The adult and immature stages of a new species of the black-fly, Simulium
(Gnus) kyushuense are described based on specimens collected from lowland rivers in
Kumamoto, the central part of Kyushu Island, Japan.

This new species is assigned to the subvariegatum group of the subgenus Gnus Rubzov
and has a close affinity to S. (G.) nacojapi Smart, from which it differs by the deep postgenal
cleft of larva and unbranched macrosetae on the 7th sternite of female.

In Kyushu area, the southern-most main island in Japan, 25 species of Simuliidae
have been reported (Shiraki, 1935; Bentinck, 1955; Ogata et al., 1956 and Takaoka
et al., 1977). Among these, four species belong to the subgenus Gnus Rubzov, viz.,
Simulium (Gnus) nacojapi Smart, S. (G.) bidentatum (Shiraki), S. (G.) daisense (Takahasi)
and 8. (G.) malyshevi Dorogostajskij, Rubzov et Vlasenko.

The unknown black-fly species of the subgenus Gnus which was collected from
lowland rivers in Kumamoto, the central part of Kyushu in September 1977 is
apparently differentiated from these four known Gnus species.

In the present paper, this is described as a new species belonging to the sub-
variegatum group defined by Rubzov (1959-1964).

DEscRrIPTION
Simulium (Gnus) kyushuense sp. nov.

Female

General body color shiny black. Body length about 2.5 mm. Wing length
about 1.8 mm.

Head: Narrower than thorax. Frons shiny black, with a few black hairs
along each lateral margin and on lower portion; the greatest width of frons slightly
over 1/3 of the width of head; ratio of the greatest width, the narrowest one near
antennal bases and the height of frons 4:3: 3. Clypeus black, grey-pruinose and
covered sparsely with black hairs. Antenna composed of 249 segments; coloration
somewhat variable, in some specimens almost black with scape, pedicel and/or lst
flagellar segment yellow, but in other specimens yellow on basal few segments, be-
coming darker towards tip and black on distal segments. Maxillary palp black

Department of Medical Zoology, Faculty of Medicine, Kagoshima University, Kagoshima 890, Japan
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Figures of S. (G.) kyushuense sp. nov.

1, Dorsal view of head capsule of larva. 2, Ventral view of head capsule of larva.
3, Hypostomium of larva. 4, Tip of mandible of larva. 5, Gill filaments of pupa.
6, Dorsal view of cocoon. 7, Side view of cocoon. 8, Third segment of maxillary palp
of female. 9, Fore leg of male. 10, Fore leg of female. 11, Mid leg of female. 12, Hind
leg of female. 13, Ventral view of female terminalia (eight sternite, anterior gonapophyses,
genital fork and left paraproct and cercus). 14, Spermatheca. 15, Lateral view of para-
proct and cercus. 16, Ventral view of male genitalia (left coxite and style, ventral plate
and parameres). 17, Styles viewed from different angles. 18, Side view of ventral plate.
19, End veiw of ventral plate. 20, Median sclerite.

with 5 segments in proportion of 6: 6: 8: 11: 21; 3rd segment not enlarged; sensory
vesicle small and oval in shape (Figure 8). Maxilla with 10-14 strong teeth on
each side. Mandible with about 26 inner teeth and about 14 outer ones. Cibarium
with several weak denticles.
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Thorax: Mesonotum shiny black, whitish gray-pruinose and covered uniformly
with fine recombent yellow pubescence and with upstanding black hairs on prescutel-
Jum region. Scutellum black with sparse long black hairs. Postscutellum black,
gray-pruinose and bare. Pleural membrane and katepisternum bare.

Legs (Figures 10-12): Blackish. Fore coxa and trochanter yellow. Mid and
hind coxae and trochanters black. Fore femur yellowish brown to brown, gradually
darkened distally. Mid and hind femora black with minute base of hind femur
yellow. Fore tibia yellow on basal 4/5, brownish black on distal 1/5 and with a
conspicuous whitish silvery patch broadly on outer surface. Mid tibia black with
basal 1/3 of posterior surface yellow. Hind tibia black with basal 1/2 of posterior
surface yellow. Mid and hind tibiae each with a conspicuous whitish silvery patch
broadly on posterior surface. Fore tarsi entirely black. Mid tarsi yellowish; distal
1/6 of basitarsus and distal 1/2 of 2nd and 3rd segments somewhat darker; the rest
of tarsal segments brownish black. Hind tarsi yellow with distal 1/4 of basitarsus,
distal 1/3 of 2nd segment and the remaining segments brown to brownish black.
Fore basitarsus dilated, about 4.8 times as long as the greatest breadth. Hind
basitarsus parallel-sided. Calcipala short, not reaching pedisulcus. Pedisulcus
marked. Each claw with a minute subbasal tooth.

Wing: Costa with 2 parallel rows of short spinules as well as hairs. Subcosta
usually bare, at times very fewly haired. Basal section of radial vein bare. R,
with a single row of short spinules intermixed with hairs. Cross vein r—m with a
small pale brown spot. A taft of hairs on stem vein brown.

Halter: Whitish yellow with base black.

Abdomen: Basal scale black with a fringe of pale hairs. Dorsal surface of ab-
domen dull brownish black on segments 2-5, shiny black on the remaining posterior
segments and with sparse brown hairs. The 2nd segment with a pair of conspicuous
silvery patches dorso-laterally, which connected with each other broadly in the
middle.

Terminalia: Macrosetae on ventral surface of 7th abdominal segment simple,
not branched. Each arm of genital fork with a strong projection directed forwards.
Spermatheca (Figure 14) with minute internal hairs. Anterior gonapophyses,
paraproct and cercus as shown in Figures 13 and 15.

Male

General body color black. Body length about 2.6 mm. Wing length about 1.8
mm.

Head: Slightly wider than thorax. Holoptic, upper eye with about 13 trans-
verse rows of large facets. Clypeus black, silvery-pruinose and with sparse black
hairs. Antenna consisting of 249 segments; coloration usually brownish black,
but at times basal few segments paler; lst flagellar segment somewhat elongated,
about 1.5 times as long as the following segment. Maxillary palp black; ratio of
each segment from base to apex 4: 4: 8: 10: 20.

Thorax: Mesonotum velvet black, uniformly covered with recumbent brown
pubescence and with somewhat longer brown hairs on prescutellar region; when
viewed in certain angle of light, mesonotum with iridescent pattern — a pair of



12

silvery spots on anterior region widely separated in the middle and a large silvery
spot on posterior area, which connected with anterior ones through lateral silvery
patches. Scutellum black and with long black hairs. Postscutellum black, gray-
pruinose and bare. Pleural membrane and katepisternum bare.

Legs (Figure 9): Blackish. Fore coxa yellow. Mid and hind coxae black.
Fore and hind trochanters brown. Mid trochanter black. Four femur dark brown.
Mid and hind femora black with minute base of hind one yellow. Fore tibia brown-
ish black with middle large portion of outer surface yellow and with a conspicuous
whitish silvery patch on pale portion. Mid and hind tibiae black with minute bases
yellow and with a whitish silvery sheen basally on posterior surface. Coloration of
all tarsi as in female. Fore basitarsus somewhat dilated, about 6.5 times as long as
the greatest width. Hind basitarsus slender, parallel-sided and much narrower than
hind tibia. Calcipala and pedisulcus marked as in female.

Wing: Nearly same as in female. R; with a few hairs intermixed with a
single row of short spinules.

Halter: Same as in female.

Abdomen: Basal scale black with a fringe of dark hairs. Dorsal surface of
abdomen black with sparse brown hairs. A pair of silvery spots present dorso-
laterally on segments 2 and 5-7. Those on segment 2 connected with each other
broadly in the middle.

Genitalia: As shown in Figures 16-20. Style without apical spine. Paramere
with numerous unequal hooks. Ventral plate setose on ventral surface and with
dentate posterior margins.

Pupa

Body length (excluding gill filaments) about 2.6 mm. Gill filaments about
1.5 mm long.

Head: Integument yellowish brown, very sparsely covered with minute cone-
like tubercles and with 3 pairs of short trichomes which are simple.

Thorax: Integument yellowish brown, covered moderately with minute cone-
like tubercles with anterior 1/2 almost bare, and with 4 pairs of simple trichomes
antero-dorsally.  Gill organ (Figure 5) with 6 filaments in pairs, arising from short
stalks of which ventral-most one directed somewhat outwards. All filaments tapering
towards tip, and with numerous transverse ridges and minute tubercles on their sur-
face.

Abdomen: Terga 3 and 4 each with 4 hooked spines directed forwards on each
side. Terga 7-9 each with several stout spines in transverse row directed caudad
on each side. Terminal hooks absent, if any, undeveloped. Sternum 5 with a
pair of bifid or trifid hooks situated close together on each side. Sterna 6 and 7 each
with a pair of bifid hooks widely separated from each other on each side.

Cocoon: As in Figures 6 and 7.

Mature larva

General body color reddish brown. Body length 4.2-4.6 mm.
Head: Cephalic apotome with negative head spots as shown in Figure 1.
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Antenna with 4 segments in proportion of 10:11:8: 1. Each cephalic fan with
about 40 main rays. Tip of mandible as shown in Figure 4. Hypostomium (Figure
3) with a row of 9 apical teeth, of which corner ones rounded; lateral serration
developed on apical portion; hypostomial setae usually 4 in number lying subparallel
to lateral margin on each side. Postgenal cleft deep and completely reaching the
posterior margin of hypostomium (Figure 2).

Thorax and Abdomen: Cuticle almost bare except a few short setae on each side
of anal sclerite. Rectal gill lobes compound, each lobe with 5-8 finger-like secondary
lobules. Anal sclerite usual X-shaped, with posterior arms longer than anterior
ones. Posterior circlet with about 74 rows of 14-16 hooks. Ventral papillae absent.

Type materials

Holotype: Female (Bishop Musium No. 11332), slide-mounted, reared from
pupa taken from a leaf of aquatic plant (Potamogeton crispus L.) in mid-way of large
river, the Kikuchi, (about 30 m wide and 10-50 cm deep) flowing in lowland,
Hichijo, Kikuchi-gun, Kumamoto Pref., on 20 Sept. 1977 (by H. Takaoka).

Allotype: Male, slide-mounted, same data and date as holotype.

Paratypes: 3 females, 3 males, 3 pupae and 3 larvae, all slide-mounted, 10
females, 10 males, 10 pupae and 6 larvae, all preserved in alcohol solution, same data
and date as holotype.

Other specimens examined

One female reared from pupa, 6 pupae and 4 larvae, collected from the aquatic
plant in Koshi River, Shisui, Kikuchi-gun, Kumamoto Pref., on 21 Sept. 1977 (by
H. Takaoka).

All slide-mounted types will be deposited in B. P. Bishop Museum, Honolulu,
Hawaii, U. S. A. Other type materials are in my collection.

Distribution

Kumamoto Pref. Kyushu.

DiscussioN

S. (G.) kyushuense sp. nov. is easily assigned to the subvariegatum group defined by
Rubzov (1959-1964) by the characteristic feature of adult genitalia. It closely
resembles to S. subvariegatum Rubzov, S. jacticun Rubzov, both from U. S. S. R., and
S. nacojapt Smart from Japan. The female, male and pupa of this new species are
almost identical to those of the latters, although slight difference in a few features of
adults is present. In female, S. kyushuense sp. nov. differs from S. jacuticum by yellow
pubescence on the mesonotum and from S. nacojapt by unbranched macrosetae on
the 7th sternite. The male of this new species is distinguished from that of S. sub-
variegatum by the parallel-sided basitarsus of hind leg. Besides these adult different
features, the most distinct difference between S. kyushuense sp. nov. and its allies is
shown in the postgenal cleft of the larva which is deep and widely reaches the posterior
margin of the hypostomium in this new species but never in the others.
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PATHOPHYSIOLOGICAL FINDINGS ON BLOOD OF
BEAGLES EXPERIMENTALLY INFECTED
WITH BABESIA GIBSONI

TsuvosHl IsHIMINE, SusuMU MAKIMURA, SAKUJIRO KITAZAwA,
SATORU TAMURA! AND NAOYOSHI SUZUKI
Received for publication 11 March 1978

Abstract: Severe hemolytic anemia was observed in the peripheral blood of beagles
infected with B. gibsoni, in the acute stage of infection, with an increase of parasitized
erythrocytes beginning on the Ist week postinfection. Haptoglobin concentration in the
serum decreased remarkably up to the 2nd week postinfection, showing little or no hapto-
globin in the serum on the 3rd week to the 5th week postinfection. An abrupt increase of
monocytes and neutrophils in the acute stage was noted, showing degenerated figures with
some vacuoles in some cells. The beta and gamma globulins in the serum increased and
albumin decreased remarkably in the acute stage. The gamma globulins remained at a
level remarkably higher than the preinfection level until the 24th week postinfection.
Rapid increase of IgM and IgG fluorescent antibody titers was noted on the st week
postinfection, showing a tendency for relatively higher activity to continue to the 24th
week postinfection.

Recently, infection with Babesia (B.) gibsoni or B. sp. in dogs has been reported
from various regions of Japan (Akashi et al., 1969; Kusunoki et al., 1971; Noda,
1977). B. gibsoni is reported to be smaller than B. canis with delicate ring forms.
Aside from the size difference, it is known that hemoglobinuria, hemoglobinemia,
icterus and consistent high fever, which are characteristic manifestations of acute
B. canis infection, are not observed either in natural or in experimental infections with
B. gibsoni (Ristic et al., 1971; Weinman and Ristic, 1968). In some cases, infections
of the Babesiae are complicated by concurrent infections with other hemotropic
agents such as Ehrlichia canis, Haemobartonella canis, and Hepatozoon canis. Mixed
infections of Babesiae and E. canis often occur (Lewis and Ristic, 1977). For dogs
in such conditions, the clinical signs, resulting from infection with B. gibsoni, which
are less conspicuous than those observed in dogs infected with B. canis, are shown as
different pathogenicity (Groves, 1972).

In spite of a large number of available reports on clinical and experimental
canine babesiosis, information is very limited on the synthetic analysis of patho-
physiological changes which are expressed as the body defense reaction of the host
in babesial infection (Dorner, 1969; Schindler, 1970; Sibinovic, 1969). Consequent-
ly, as the first step of experimental studies on canine babesiosis, young beagles and

Departments of Veterinary Physiology and Pathology?, Obihiro University, 080 Obihiro, Hokkaido.
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mongrel dogs were set up to determine some of the pathophysiological changes of
blood occurring in these dogs after infection with the parasites, using the same strain
of B. gibsoni (Lewis and Ristic, 1977).

MATERIALS AND METHODS

Babesia species: The strain of B. gibsoni (Lewis and Ristic, 1977) used in this
study was originally obtained from a hunting dog that contracted the parasite in
Hyogo Prefecture in Japan. This was maintained in the authors’ laboratory in a
deep freezer at —80 C and by dog passages during the experiments.

Experimental animals: Parasite free beagles from the colony maintained in a
closed environment were used in the present study. Fourteen 90-day-old beagles
from three litters produced by the same parent were used in the experiments. Four
young mongrel dogs from the same parent, also 90-day-old, were used as control
group. None of the beagles were vaccinated against distemper, rabies or canine
hepatitis until the end of the experiments. Three healthy adult beagles, weighing
approximately 15 kg, harboring no protozoa in the blood, and inoculated with B.
gibsoni four times in two years, were used as Babesia chronic beagles. To maintain
regular conditions for breeding and feeding, each dog was put in separate cages, and
was given a limited volume (250 g) of standard dog diet every day. Tap water was
given freely during the experiment.

Experimental methods: The groups of beagles and mongrel dogs, all of which were
90-day-old, were all used in the experiments. Dogs were inoculated intravenously
with approximately 1x10° parasitized erythrocytes which had been harvested
from a splenectomized dog where in 30 per cent of the erythrocytes contained B.
gibsoni. 'The suspension was made in 3 m/ physiological saline solution (PBS). As
a diluent and anticoagulant, 0.005 mg of heparin per 0.5 m/ of blood was used.
Three ml of blood were collected from each dog groups using the forearm vein. To
collect serum samples, 2 m/ of the blood were kept at 4 C for 30 minutes, and then
centrifuged at 3,000 rpm for 15 minutes. The resulting sera were stored at —80 C
until used.

Measurement methods: Body temperatures of each dog were examined daily at
6 O’clock in the evening for 6 months. Erythrocytes were counted in a 1:100
dilution of blood samples in Hayem’s solution, and white blood cells in a 1: 10 dilu-
tion of blood sample in Turk’s solution, by using the Neubauer hemocytometer. The
hematocrit was measured by the capillary tube method, centrifuging at 12,000 rpm
for 5 minutes. Hemoglobin concentration was measured by the cyanmethemoglobin
method. The hemogram was studied microscopically with smears fixed in methanol
and stained with May-Griinwald and Giemsa stains. The percentage of each type
of leukocyte was calculated from a count of 200 cells. Reticulocytes were calculated
from a count of 1,000 erythrocytes stained with 0.1 per cent brilliant cresyl blue.
Total protein in serum was measured by the biurette method using a photometer.
The protein fractions were ascertained by means of disc and acetate membrane
electrophoreses. The staining of serum haptoglobin was estimated by the method
described previously (Makimura and Suzuki, 1974a). Concentrations of immuno-
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globulins M and G in the sera were calculated by the immunodiffusion method.
Antibody titers in the sera of the dogs against B. gibsoni were measured by the indirect
fluorescent antibody test.

Indirect fluorescent antibody (IFA) test: Sera from dogs which recovered from
B. gibson: infections and fluorescein-conjugated rabbit anti-canine IgM and IgG,
which were produced in the authors’ laboratory, were used. Five m/ of blood from
dogs with 20 to 30 per cent erythrocytes infected with babesial parasites were col-
lected in glass tubes. Thin blood films were prepared on microscope slides. The
slides were separated by porous paper, sealed in a polyethylene bag and stored at
—80 C. When needed, the slides were placed in a desicator jar containing calcium
chloride. The jar was evacuated, and the slides were warmed to room temperature.
Each blood film was fixed in cooled acetone for 15 minutes, rinsed for 5 minutes in
phosphate balanced saline solution (PBS), flooded with test serum on wet blotting
paper in a covered petri dish and incubated at 37 C for 30 minutes. The slides
were rinsed again for 10 minutes in PBS, 5 minutes in distilled water, and then the
fluorescein-conjugated anti-canine IgM and IgG were applied. Incubation and
rinse procedures were repeated as described above. After rinsing the slides for
5 minutes in PBS, the stained slides were mounted with glycerin carbonate buffer
(pH 9.0) and examined as described (Hamashima and Yasuda, 1971).

REsuLTs

1. Variations of erythrocyte count, hemoglobin concentration, and packed cell
volume (Figure 1).

The erythrocyte count, hemoglobin and packed cell volume (collectively referred
to as RHP) were 7.0 million per cubic millimeter, 15.1 g per 100 m/ of blood, and
50.1 per cent before infection (b.i.), respectively, with an average of 5 experimental
beagles. RHP in the beagles decreased remarkably to reach minimum values of
1.3 million, 3.1 g and 14 per cent on the 3rd week postinfection (p.i.). They then
increased gradually to 2.9 million, 12.4 g and 44 per cent on the 13th week p.i.
Erythrocyte count and hematocrit remained at fixed values of 3.2 million and 41
per cent on the 24th p.i. In all experimental beagles, hemoglobinuria was observed
on the 10th to the 20th day p.i.

In the group of 4 mongrel dogs, RHP showed a decrease until the 3rd week p.i.,
reaching the minimum values of 2.7 million, 5.2 g and 16 per cent. They then
increased gradually, showing values of 5.1 million and 32 per cent, respectively.
The variation in RHP was slight as compared with those in beagles. Hemoglobinuria
was not found in any of the 4 mongrel dogs throughout the experimental period.

2. Percentage of parasitized erythrocytes in peripheral blood (Figures 2 and 3).

Parasitemia levels were determined regularly by counting the number of para-
sitized cells in 1,000 erythrocytes on a thin film stained by the May-Griinwald and
Giemsa. In beagles which were examined beyond 150 days p.i., as shown in Figures
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Figure 1 Changes in erythrocytes of dogs infected with B. gibsoni.

Remarks: @——® Average of 5 beagles
O—0 Average of 4 mongrel dogs

2 and 3, the first appearance of the parasites were detected in the blood approximately
7 days p.i., showing a maximum level of 19.5 per cent on the 21st day p.i. They
gradually disappeared until the 35th day p.i. The second appearance of the para-
sites was observed approximately from the 7th to the 13th week p.i., showing a maxi-
mum level of 2.3 per cent on the 9th to the 10th week p.i. The parasite was not
microscopically demonstrable in the peripheral blood until the 25th week p.i.
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Figure 2 Appearance of the parasites in erythrocytes of dogs infected with B. gibsoni.

Remarks: See Figure 1.
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Figure 3 Changes in body temperature in a beagle infected with B. gibsoni.

3. Variation in white blood cell count and the differential leukocyte count (Figure
4).
The average leukocyte count in beagles, which was 5.8 thousand per cubic
millimeter b.i., increased to 13.2 thousand on the 3rd week p.i., and decreased up
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Figure 4 Changes in total and differential leukocyte counts in dogs infected with B. gibsoni.

Remarks: See Figure 1.
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to the 15th week p.i. In the differential leukocyte count, monocytes, which were
5.8 per cent b.i., showed an increase (15.4 per cent) on the 3rd week p.i., and gradual-
ly decreased up to the 9th week p.i. On the 10th and 1lth weeks p.i., monocytes
showed 11.8 to 12.3 per cent differential count. Lymphocytes, with 19.2 per cent
differential count b.i., showed a tendency to increase above 80 per cent on the 8th
to the 10th weeks p.i.

4. Variation in total serum protein, protein fractions and haptoglobin in the serum
(Figure 5 and Tables 1, 2 and 3).

As shown in Table 1, the average total serum protein of all the samples collected
from 5 beagles decreased until the 3rd week p.i. and increased gradually up to the
8th week p.i. Thereafter, it revealed a transient decrease twice and increased to

HAPTOGLOBIN —[ SR—

HEMOGLOBIN —E _

METHEMALBUMIN swes

Hb pre- 1 2 3 4 5
infection weeks postinfection

Figure 5 Changes of serum haptoglobin bands in a beagle infected with B. gibsoni.

Table 1 Changes in the average total protein and protein fractions in sera of five beagles
infected with B. gibsoni

Weeks postinfection 0 1 2 3 4 5 6 7 8 10 11 13 18 21 24
Total protein g/d/ 60 60 54 48 6.0 68 58 6.0 65 48 40 72 50 68 6.8

Protein fractions %,

Albumin (A) 60 60 40 44 42 50 49 57 36 45 60 50 48 42 45
Globulins (G) 40 40 60 56 58 50 51 43 64 55 40 50 52 38 55
alpha-1 54 2.8 3.4 33 22 29 44 33 25 32 27 46 15 40 3.0
alpha—2 12.2 125 5.9 3.3 11.1 11.2 58 2.7 42 41 27 42 54 70 44
beta 20.8 19.8 21.7 24.7 27.6 26.4 29.4 23.4 16.1 15.4 20.0 15.5 17.9 18.8 12.3
gamma 2.7 4.0 28.5 24.7 18.6 9.9 14.7 13.4 41.0 32.1 13.7 25.9 27.4 27.7 30.8

A/G ratio 15 1.5 07 08 0.7 1.0 1.0 13 06 08 1.5 1.0 09 0.7 08
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Table 2 Changes in the average total protein and protein fractions in sera of four mongrel
dogs infected with B. gibsoni

Weeks postinfection 0 1 2 3 4 5 6 7 8 9 10
Total protein g/d/ 58 48 50 48 48 50 44 52 40 52 56
Protein fractions 9,
Albumin (A) 66 54 49 55 62 57 54 55 55 67 53
Globulins (G) 34 46 51 51 45 38 43 46 45 33 47
alpha-1 66 66 90 44 66 56 63 43 6.7 34 32
alpha—2 8.1 35 75 53 33 24 17 14 08 1.3 25
beta 16.2 205 22,6 253 236 169 178 258 195 184 30.6
gamma 22 153 113 163 11.8 120 172 143 18.0 89 105
A/G ratio 1.9 1.2 1.0 10 12 16 1.3 1.2 1.2 20 1.2

Table 3 Serum concentration of IgM and IgG in a beagle infected with B. gibsoni

Days postinfection 0 7 14 21 28 35
Concentration of
IgM mg/d! 172 188 222 252 260 302
IgG mg/dl 820 970 1,290 2,220 3,250 3,250

4.0 g on the 11th and 7.2 g on the 13th, and 5.0 g on the 18th and 6.8 g on the 24th
week. The variations in the serum total protein in the beagles p.i. were opposite to
those of the appearance of parasitized erythrocytes in the peripheral blood. When
observation was made on each serum protein fraction, the albumin fraction decreased
until the 4th week p.i. It began to increase up to the 7th week p.i. On the 8th and
21st weeks p.i., it decreased remarkably, showing a similar tendency to those in the
total serum protein. The alpha globulins, containing alpha 1 and 2, decreased
gradually until the 24th week p.i. The beta globulins showed a tendency to increase
up to the 6th week, and decreased gradually by the 24th week p.i. Gamma globulin
showed a tendency to increase to a remarkable extent up to the 3rd week p-1. and
remained at a higher level than the preinfection level until the 24th week p.i.

As for the changes of total serum protein and the fractions in four mongrel dogs
(Table 2), total protein decreased gradually until the 8th week p.i., and a tendency
to return to the preinfection value was observed. Although changes of albumin
and globulin fractions in the mongrel dogs were not so remarkable, they showed a
similar tendency to those in the beagles.

In one beagle examined for serum concentrations of IgM and IgG (Table 3),
there was a tendency for the IgM and IgG to increase gradually up to the 35th day
p-i., showing a maximum concentration of both 302 mg of IgM and 3,250 mg of IgG,
respectively. The recorded serum concentration before infection was 172 mg of
IgM and 820 mg of IgG per 100 m/ serum.

In dogs infected with B. gibsoni, the concentrated stainability and the number of
bands in serum haptoglobin patterns decreased gradually until the 3rd week p-i.,
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showing no haptoglobin band in the scrum on the 3rd week. Up to the 5th week
p.i., little or no haptoglobin was found in the serum. The period of disappearance
of haptoglobin band in the serum was similar to that of the appearance of hemo-
globinuria in the beagles.

5. Antibody responses measured by the indirect fluorescent antibody test (Table 4).

In the beagle Babesia antibodies were detected in both IgM and IgG on the Ist
week p.i. Their concentration increased sharply with a titer of 1:320 for IgM
and 1: 2,560 for IgG on the 5th week and then gradually subsided to the level of 1: 40
for IgM and 1: 320 for IgG at 24 weeks after the onset of infection.

In the mongrel dogs infected with B. gibsoni, approximately the same response
of the IFA antibodies was observed as compared with that in the beagles. The rise
of the antibody titers was noted approximately 2 to 3 weeks after inoculation at
approximately the same time as the first peak of parasites was detected in the peripher-
al blood films. There was also a noticeable tendency for both the IgM and IgG
antibodies in the sera of the dogs examined to show relatively higher levels until the
end of the experiments.

Table 4 Immunofluorsscent antibody levels in sera of dogs infected with B. gibsoni

Weeks 12
postinfection

3 4 5 6 7 8 9 10 11 13 18 21 24

Antibody levels
Beagles

IgM 1: <440 160 160 320 80 20 20 20 20 40 40 40 40 80 40

IgG 1: <4 40 6401,280 1,280 2,560 1,280 1,280 1,280 1,280 2,560 640 640 320 320 320
Mongrel dogs

IeM 1: <420 40 320 320 80 40 40 40 40 40

IgG 1: <440 160 320 6401,2805,1201,280 640 640 640

Discussion

Severe hemolytic anemia was observed in the peripheral blood of beagles in-
fected with B. gibsoni on the 2nd to the 3rd weeks p.i. Judging from the maximum
level of parasitized erythrocytes in the acute stage of infection, the anemia might
have been induced by the destruction of erythrocytes by parasites which had developed
within these cells. There was a tendency for the anemia to vanish eventually in the
chronic stage of infection. Generally hemoglobinuria with a severe hemolytic anemia
in dogs is not observed either in natural or in experimental infections with B. gibson:
(Ristic et al., 1971; Weinman and Ristic, 1968; Noda, 1977). Mixed infections of
B. gibsoni and E. canis often occur in some pathogenic cases. For such reason, the
authors have asked Dr. Lewis’ assistance to examine their samples for B. cams, B.
gibsoni and E. canis (Lewis, 1977). The sample tested serologically was only positive
for B. gibsoni, and negative for B. canis and E. canis. In consequence, the authors
believed that the severe anemia in this experiment in beagles occurred through the
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infection of B. gibsoni alone. On the other hand, in mongrel dogs infected with
B. gibsoni, no hemoglobinuria was observed in all cases. The decrease in serum
haptoglobin level observed in the experimental beagles was remarkable on the 2nd
to the 3rd week p.i. It is well known that all types of haptoglobin apparently have
hemoglobin-binding capacities, making the haptoglobin-hemoglobin complexes.
With regards to haptoglobin, any hemolytic anemia of significant severity, regardless
of the mechanism of cell destruction, is usually associated with a lack or diminished
level of haptoglobin (Harris, 1963). When haptoglobin is absent, unbound hemo-
globin circulates in the blood, and is filtered by the glomerulus and passed on to the
tubular system (Harris, 1963). Hemoglobinuria, found in experimental beagles,
results after the resorptive capacity of the proximal renal tubules is exceeded.

In the present experiment, the beta and gamma globulins increased and albumin
decreased remarkably in the acute stage. The gamma globulins remained at a level
remarkably higher than that in the preinfection level until the 24th week pi. In
such cases, serum concentration of IgM and IgG on the 5th week p.i. increased
approximately 3 times higher than that of preinfection. According to the report
of Ristic (1971), in dogs infected with B. gibsoni, the rise of the indirect hemaggluti-
nation titers was noted approximately 22 days after inoculation at approximately
the same time when the first parasites were detected in the peripheral blood films.
The titers rose to the 4th week after inoculation and then gradually subsided to the
5th month after inoculation. With regards to humoral antibody responses, in this
experiment rapid increase of IgM-fluorescent antibody titers were noted on the Ist
week p.i., showing a tendency to increase up to the 4th and 5th weeks, and then
declining gradually to a titer activity of 1:40 on the 24th week p.i. A gradual
increase of IgG-fluorescent antibody titer was also observed until the 5th to the 7th
weeks, although having distinctly higher titers as compared with those of IgM until
the 24th week p.i. The results obtained in the present study showed titers in both
IgM and IgG antibody levels. These changes of antibody responses in dogs were
similar to those noted in rats experimentally infected with Plasmodium bergher (Maki-
mura et al., 1974b, c¢; Suzuki et al., 1973). However, there was no suggestion of
replacement of IgM and IgG in this experiment as compared with that of Toxoplasma
infected animals (Makimura et al., 1974b; Sethi e al., 1975; Shirahata et al., 1976;
Soulsby, 1974; Suzuki et al., 1971).

It is unknown whether the changes of IgM and IgG antibody responses observed
have been produced by the direct effect of the Babesia parasites. Further experi-
ments should be performed to clarify the relationship between the changes of immune
responses and the shifts of differential leukocyte counts in the peripheral blood.
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Table 1 Classification of the group and its age distribution
Egg by Skin Men Women Grand
Biopsy Test Group Young Old Total Young Old Total  Total
+ + I 24 (40.7) 35 (59.3) 59 (100) 7 (13.2) 46 (86.8) 53 (100) 112
— + II 10 (20.0) 40 (80.0) 50 (100) 13 (39.4) 20 (60.9) 33 (100) 83
— — 111 2 (28.6) 5 (71.4) 7 (100) 3 (30.0) 7 (70.0) 10 (100) 17
+ — v 0 1 0 4 4 5

Total

36 (30.8) 81 (69.2) 117 (100)

23 (23.0) 77 (77.0) 100 (100) 217

Young: 15-39 years of age,

Old: over 40 years of age, ( ): %.

Table 2 Methods and normal values in the laboratory of Koma-Kyoritsu Hospital

Parameters Methods

Normal Value

I. Hematologic Examinations:

Erythrocytes Microscopic cell count M: 410-557 (X 10*/mm?)
F: 380-500

Leucocytes Microscopic cell count 4,500-9,000/mm3

Hemoglobin Photoelectric colorimetry M: 14-18 g/d!/
(Methemoglobin) F: 12-16 g/d/

Eosinophiles Giemsa stain 1-5%, in the hemogram

II. Liver Function Test:

Total protein Erma clinical refractometer 6.5-8.2 g/d/

A/G Densitometry from protein fraction 1.0-2.1

ZST Kunkel’s zinc sulfate turbidity 3-15.9 units

Gamma-globulin Cellulose acetate membrane 8.7-21.59;

GOT U-V method (spectrophotometry) 0-40 IU/L

GPT U-V method 0-38 IU/L

Alkaline-P King-Kind method 2-10 King-Armstrong units

III. Serum potassium
sodium

total cholesterol

Flame spectrophotometry
Flame spectrophotometry

Liebermann-Burchard’s reaction

3.6-5.0 mE/L
135-147 mE/L
117-250 mg/d!

GOT:
GPT :

FRAMERHS3% %, L d BEEREIC B B
DIEREZTH 1T L DH BEN59% (10/17) 3
HY, BEERNBLTIZENTEED T,
P> THRERMSTOMBE LT3, ERMER
DAMF v 7 TRELLZHINI2228 D 56983
TOBRE04 (FH1004) 220, HK#ERE
OXtE & LTiE IEERDO HERZ $ 12 AR
Fo2 TRELZEHINLIRELDT7EE TOSH

Serum Glutamic Pyruvic Transaminase,

Serum Glutamic Oxalacetic Transaminase,

Alkaline-P: Alkaline Phosphatase.

1004, &66%DEH166%4% L 72, TLTUTOD
SR TREL LTI B#ECOMBEBLYIL
HF— s el L7,
BRRFHREDOFEB L BB IREICEBD 2
EFEEZE2ITR L, LBR (ECG) i3 Minne-
sota Code (7¥f, 1965; Rose and Blackburn,
1968) ICL D IER, HHEE, REOIBIIAHEL
Too A—EFT2OUED T — F2ET 28B4,
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Table 3 Changes of the threshold dilution of the positive skin test

Threshold Titer

Naturally Changed Groups

Niridazole-

: Egg-negative Egg-positive Total
of Skin Test by rectal biopsy by rectal biopsy treated Group
increased 1 (16.7) 0 (0) 1 (20.0) 2 (84
unchanged 3 (50.0) 7 (53.8) 1 (20.0) 11 (45.8)
decreased 2 (33.3) 6 (46.2) 3 (60.0) 11 (45.8)
Total 6 (100) 13 (100) 5 (100) 24 (100)

¢ )t %.

RN O BARE, AR
OEARGHEMED BARE ZBIR L1575 84,
Z5H, FIBFAOKRMEERAITR LI, T45bbB
HIED ERAFIZZL, FETH, TR6FITH-
2o TLTZOTRAOREDO T KT, T
BRBITHANEE®TH - T,

BBt S, HRENIEHEO3IHME, KA
REAERETERIIE D HEN LD 20
it 5 2%t L Niridazole (Lambert, 1964, 1965)
HENHEEL, TORBEEHORREZKSIT/RL
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Figure 6-A The rate of the patients in the endemic area in Group I, II, III and IV; 6-B: The
incidence of different threshold values of the positive skin test in Group I and II.
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Table 4 Comparison of blood pressure, cardiothoratic rate and abnormalities of the chest film

a) Blood Pressure

Group Normal Hypotension Hypertension %? test Total
I 61 (67.8) 0 29 (32.2) 0.001 90 (100)
11 42 (70.0) 0 18 (30.0) Z 60 (100)
C 88 (88.0) 8 (8.0) 4 ( 4.0) 0.001 100 (100)
b) Cardiothoratic Rate
Group Normal Dilated yx?® test Total
I 79 (94.0) 5 (6.0) 84 (100)
11 47 (97.9) 1(2.1) > not 48 (100)
C 97 (97.0) 3 (3.0) significant 100 (100)
c) Abnormalities of the Chest Film
Group Normal Abnormal Total
I 75 (85.2) 13 (14.8) 88 (100)
II 44 (84.6) 8 (15.4) 52 (100)
C 100 (100) 0 100 (100)

Excepted the case without data on the parameter above, ( ): %.

Table 5 Comparison of electrocardiographic changes (a), and the enlargement of the
liver and/or the spleen (b) between the groups

a) ECG
Inter- Prolonged Other
Group  Normal x® test  mediate QT %% test  Changes Total
1 30 (40.0) 0.001 16 (21.3) 12 (16.0) 0.001 17 (22.7)* 75 (100)
1I 18 (41.9). 13 (30.2) 4 ( 9.3)~ 8 (18.6) 43 (100)
~>0.005 /> 0.025
C 66 (66.0) 21 (21.0) 1( 1.0) 12 (12.0)* 100 (100)
b) Hepatomegaly and/or splenomegaly
Hepato-
Group Hepatomegaly y? test Splenomegaly splenomegaly Normal Total
1 35 (32.1 1 (0.9 0 73 (67.0
O~ ooy 1O (67.0) 109 (100)
II 10 (13.7) 1(1.4) 2 (2.7) 60 (82.2) 73 (100)
C 0 0 0 100 (100) 100 (100)

Excepted the case without data on the ECG and the description on the swelling of the

liver and the spleen in the groups, (

CHENTEEDOBRERED > o T ifElnEED
CHIT8% (8/100) b -ichs, T8 L II #ITIE
oo

WHEE: ORERIZO VTR T-11 BiEs
SUCHOMIZEEEZN A>T (F 4Db). €
DD RERRE LTI, KEIRAKL, BB

)i Yos

* p<0.05.

HEERZE, MEDHE, SEXILE, ML, &
BREEETHo700 TNODOFRY R LIRER
IO TR, I BB IIBORERIZNEN
H15% B - T2, CRIZEBEEAR A h -1 (F
4-0), BEBMES X UCHEBEED 2WEMIIHT
MBI LI,
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1/100), IT# & CRLOIZ2.5%LUT (4/43:
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FCTRIBL CHOMBMIRSZUTORBBRET
(17/75 : 12/100) FEZNH »7z, &8 ECG @
ZWEME AT LB L.

FrIGRE: BFEL 2 LICEMIC DWTh B EE
5bD&kSIT, ¥ 7R FTOIBLUTORBRET
I HOFERIA II BXEh -7 (35/109:
10/73)s L2l CEICEIFEMNRZ A7 B
BEaw LFBREYRE LZEMII VTR, cnd
SHMITAEBELAD LD -T2, WHEIZOWT
HEBOEMIAFHBRE Lad - T,

III. ESPREEBE

BESRIEE COP: I#-1I BoREIZL2H:
BRI 6-a DX DT, I BTIZRIPBH
BTS20, I BTRIAI -7 &8

Table 6 The stool examination and the COP test

a) The Egg in Feces b) The COP Test
Group - + Total — + + Total
I 76 (91.6) 7 (8.4) 83 (100) 33 (75.0) 3(6.8) 8(18.2) 44 (100)
1I 54 (100) O 54 (100) 5(71.4) 1(143) 1 (14.3) 7 (100)
Total 130 (94.9) 7 (5.1) 137 (100) 38 (74.5) 4 (7.8) 9(17.7) 51 (100)

Excepted the case without data on the stool examination and the. COP test in each group,

() %-

Table 7 Comparison of

the liver function test

Liver Function  Group Normal Elevated  x”® test Decreased y? test Total
Total Protein I 93 (83.8) 9 (8.1) 9 ( 8.1) 111 (100)
II 66 (85.7) 5 ( 6.5) 6(7.8) _ 005 77 (100)
C 162 (97.6) 0(0 ) 4 ( 2.4) : 166 (100)
Gamma-globulin I 67 (62.0) 41 (38.0) 0(0) 108 (100)
11 49 (65.3) 26 (34.7) <0001 9(0) 75 (100)
C 157 (94.6) 6 ( 3.6) ) 3(1.8) 166 (100)
ZST I 82 (75.9) 26 (24.1) _ (o1 0(0) 108 (100)
II 63 (87.5)  9(12.5) T s 0(0 ) 72 (100)
C 153 (92.2) 10 ( 6.0) ) 3(1.8) 166 (100)
AlG 1 88 (80.0) 9 ( 8.2) 13 (11.8) 110 (100)
IT 65 (83.3) 5( 6.4) 8 (10.3) _ 4001 78 (100)
C 160 (96.3) 5 ( 3.0 1 ( 0.6) ) 166 (100)
GOT I 82 (74.5) 28 (25.5) - 0.05 0(0) 110 (100)
IT 67 (87.0) 10 (13.0) T 5'go05 0 (0 ) 77 (100)
C 158 (95.2) 8 ( 4.8) ) 0(0) 166 (100)
GPT I 90 (81.1) 21 (18.9) 0(0) 111 (100)
II 67 (87.0) 10 (13.0) _ 4 g5 0(0) 77 (100)
C 158 (95.2) 8 ( 4.8) : 0(0) 166 (100)
Alkaline-P I 97 (88.2) 13 (11.8) 0(0) 110 (100)
11 68 (90.7) 7(93) _ 0.01 0(0) 75 (100)
C 163 (98.2) 3( 1.8) : 0(0) 166 (100)

Excepted the case without data on the liver function test among the total subjects,

C: Control, ( ): %.
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Figure 8 The incidence of abnormal liver function in Group I, II and C (Control).
E=Elevated, D=Decreased, N=Normal
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Table 8 Comparison of hematological examination between the groups

Blood Components Sex  Group Normal Increased Decreased Total
Erythrocyte M I 46 (85.2) 1 (1.8) 7 (13.0)* 54 (100)
II 32 (78.1) 1(2.4) 8 (19.5) 41 (100)

C 93 (93.0) 4 (4.0) 3(3.0)* 100 (100)

F 1 35 (72.0) 2 (4.2) 11 (22.9) 48 (100)

11 24 (77.4) 1(3.2) 6 (19.4) 31 (100)

C 63 (95.5) 3 (4.5) 0(0 ) 66 (100)

Hemoglobin M I 32 (59.3) 2 (3.7) 20 (37.0) 54 (100)
IT 30 (73.2) 0 ) 11 (26.8)* 41 (100)

C 92 (92.0) 0 ) 8 ( 8.0)* 100 (100)

F 1 34 (70.8) 0(0 ) 14 (29.2)*** 48 (100)

II 21 (67.7) 0( ) 10 (32.3) 31 (100)

C 61 (92.4) 1 (1.5) 4 ( 6. 1)%**% 66 (100)

Leucocyte M I 69 (67.0) 9 (8.7) 25 (24.3) 103 (100)
& II 52 (72.2) 7 (9.7) 13 (18.1)%* 72 (100)

F C 143 (86.2) 11 (6.6) 12 ( 7.2)%* 166 (100)

Excepted the case without data on the hematologic examination among the total subject,
C: control, ( ): %, * p<0.05, ** p<0.01, *** p<0.001.
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Figure 9 The incidence of abnormal serum electrolytes (K, Na) and total cholesterol.
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STUDIES ON SCHISTOSOMIASIS JAPONICA WITH
PARTICULAR REFERENCE TO RECTAL BIOPSY

3 The threshold dilution of positive skin test, clinical
analysis and laboratory tests

Etsujt Kamol, Masaru MINAEZ AND TatsusHl IsHIZAKT
Received for publication 4 January 1978

The threshold dilution of positive skin test was analysed on the 217 subjected patients and followed
up for several years. Clinical features and laboratory tests were statistically analysed on two skin-test
positive groups, Group I (egg+ by rectal biopsy), 11 (egg—) and Group C (Control). Group IIT (skin
test—, egg— ) was not reasonable as the control, because many of them were treated for schistosomiasis
previously. Therefore, the control was selected from the healthy persons in the non-endemic area by
the physical and laboratory examination. Group IV (skin test—, egg-) was excluded from the
analysis because of the small number.

I. The threshold value of positive skin test

1 Division of Internal Medicine, Koma-Kyoritsu Hospital, Kushigata-Cho, Yamanashi-Ken, 400-03,
Japan. 2 Yamanashi Prefectural Hygiene Laboratory. 3 Department of Clinical Immunology,
Dokkyo University School of Medicine; formerly, Department of Parasitology, National Institute of
Health, Tokyo.
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1) It was markedly higher in the younger generation than in the older; it was higher generally
in men than in women.

2) Itdecreased sharply in the Niridazole-treated group, while it was changeless or slowly decreased
in the non-treated group during several years.

II. Clinical features

Analyses on the frequency of the patients in the endemic area, of the threshold dilution titer, the
COP positivity and the stool examination supported that the intensity of the schistosomal infection
decreased in such order as I>1I>1I1.

1) The frequency of complications with the disease ranged as I>I1>TII in decreasing order.

2) The incidence of hypertension was in such order as I>II>C, and abnormalities on the chest
film as I=1I>C.

3) The incidence of the prolonged QT and other abnormalities in ECG decreased in order as
I>11>C.

4) The higher incidence of hepatomegaly was recognized in I than in IT, whereas no such a case
in C.

III. Laboratory tests

1) The incidence of abnormal liver function decreased in such order as I >1I>C in each para-
meter.

2) The incidence of anemia and leucopenia decreased in order as I or II >C, and a hemopoietic
dysfunction due to the disease was suspected.

3) The incidence of abnormality in serum K, Na and total cholesterol level ranged as I or II>C,
The incidence of proteinuria was also in order as I or II>C.

Thus, it was clarified that clinical and metabolic disorders were significantly brought about due to

schistosomiasis japonica.
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Table 1 Results of stool examinations among the refugee from the Democratic
Republic of Vietnam
Sexes No. of No. of Eggs Roundworm-ova Hookworm-ova  Whipworm-ova
exam. positive positive positive positive
Male 16 7 (43.8) 6 1 1
Female 5 2 (40.0) 2 1
Total 21 9 (42.9) 8 (38.1) 1 (4.8) 2 (9.5)

( ): per cent
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Table 2 Measurements of the infective larvae and adult worms from experimental

dogs of Vietnam-strain-hookworms

Adults (from dogs)

Infective Male

Female

larvae

40th days* 193rd days*

40th days* 193rd days*

Body length

605693 » 5.50-6.25 6.20-6.95

(Sheath length) 700-743 — —
Body width 22.5-29.3  0.25-0.29  0.34-0.37
(Sheath width) 26.7-31.8 — —
Buccal capsule (length) — 0.14-0.15 0.15-0.17
(width) — 0.08-0.11  0.09-0.12
from the anterior end 534 594 039046 046-0.52
to nerve ring
Length of esophagus 162165 0.63-0.75 0.71-0.81
Width of esophagus — 0.11-0.13  0.12-0.15

from the anterior end

to the genital

376-404 — —

primordium (or vulva)

from the posterior end 78-89

to anus

(%)
Length of genital
primordium 11.0-12.1

(57.8-60.7)

Length of caudal bristle — — —
Body width/Body length — 4.35-4.79  5.07-5.65
Length of spicule — — 1.01-1.14

6.80-7.55 7.60-8.80 mm

0.29-0.32 0.39-0.48

0.16-0.18 0.17-0.19
0.11-0.13 0.11-0.13

0.47-0.50 0.52-0.58
0.74-0.81 0.80-0.91
0.12-0.15 0.15-0.18
4.40-4.95 4.90-5.65

(62.9-66.9) (62.6-67.9 )

0.15-0.18 0.16-0.18

25.2-30.5 27.4-29.9 u
4.17-4.53 4.83-5.65

*: after infection

Photo.
Photo.
Photo.

Photo.
Photo.
Photo.
Photo.
Photo.

[&V)

>IN - MRS T

Explanations of photograph

Egg of hookworm from the stool of person of Vietnam.

Anterior part of the infective larva of Angylostoma ceylanicum.

Posterior part of the infective larva of Ancylostoma ceylanicum (arrow: genital

primordium).

Anterior part of adult worm (40th days after infection; N: nerve ring).

Buccal capsule of Ancylostoma ceylanicum.

Vulva (arrow) of female (40th days after infection).

Tail with a caudal bristle of female (A: anus).

Tail of male (S: spicule; EL: externo-lateral ray;
PL: postero-lateral ray).

ML: medio-lateral ray;
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INCIDENCE OF PARASITIC INFECTION AMONG THE
REFUGEES OF VIETNAM BY STOOL EXAMINATION

Nororu Kagei, Micuie Kinata anp KazuHiTo AsaNo

The stools of twenty-one persones which drifted from Democratic Republic of Vietnam to Japan

were examined against the eggs of intestinal parasites by the Tween 80 citric acid ether sedimentation

method and Harada-Mori’s culture method. The results of examinations proved that they were

harbored by roundworms (38.1%,), whipworms (9.5%) and hookworms (4.89%). Hookworms were

carefully examined for the infective larvae by the culture method and adult worms (especially based on

the bursa and inner ventral teeth) from infected dogs and all resembled Ancylostoma ceylanicum as described

by Biocca (1951) and Yoshida (1974). Although A. ceylanicum was not found in stray dogs captured in

Kagoshima City which located in the main land of Kyushyu, it was found in Amami Oshima and

Division of Parasitology, the Institute of Public Health, Tokyo
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Tokunoshima (Yoshida and Okamoto, 1972) and Okinawa (Oohama, 1941). Although A. ceylanicum
are frequently encountered in cats and dogs of various areas, man is regarded as an abnormal host
for A. ceylanicum (Chowdhury and Schad, 1972; Lie and Tan, 1959). However, the potential
medical importance of this species lies therein, so that their pathogenicity of this species is strong.
Infections with these hookworms are easily overlooked, as the diagnosis is possible only by a careful
examination of the ventral teeth present in the oral cavity and the bursa of male. Accordingly, this
hookworm species may occur more frequently than the existing reports would suggest.
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