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TaBLE 4: Pools and seawater.

Isolate
No. Pool name Remarks Water system Aug. 2006 Feb. 2007
Hl Adjunct to the main pool A C. tropicalis C. albicans
2 H2 Adjunct to the main pool A C. albicans None
C. tropicalis
3 Main pool* Dolphin shows A C. albicans None
C. tropicalis
4 Lagoon shallow Dolphin show of training for artificial fin, B C. albicans None
Touching dolphins every weekend,
adjunct to lagoon main
5 Lagoon main Dolphin show of training for artificial fin B C. tropicalis C. albicans
6 Lagoon H1 Adjunct to lagoon main B C. tropicalis None
7 Lagoon H2 Adjunct to lagoon main B None C. albicans
8 Studio Independent pool from No. 1-7 supplied A None C. albicans
by as the same water system as pools No.
1-3.
9 Manatee female Indoor and apart from dolphin pools C C. albicans None
10 Manatee male Indoor and apart from dolphin pools C None None
11 Sea water Discharge point for all pool water D C. albicans None

C. tropicalis

The genotypes A and B are common among C. tropicalis
isolates from dolphins and environment. In addition, the
genotype A was detected not only in isolates at the aquarium
but also in the reference ones.

3.6. Antifungal Susceptibility. The susceptibilities to antifun-
gal agents were shown in Tables 5 and 6. No isolate showed
resistance to AMPB among the C. albicans and C. tropicalis
isolates from dolphins, environments, and reference.

Three of 15 (20%) from dolphins, 1 of 12 (8.3%) from
the environments, and 1 of 12 (8.3%) from the references in
C. albicans isolates showed resistance to 5-FC while none of
C. tropicalis isolates regardless of origins showed resistance to
5-FC.

Thirteen of 15 (86.7%) from dolphins, 7 of 12 (58.3%)
from the environments, and 1 of 3 (33.3%) from the
staffs showed resistance or dose-dependent susceptibilities to
FLCZ; however there was no isolate that showed resistance
to the compound in the reference C. albicans isolates.
Eight of 10 {80%) from dolphins, 1 of 6 (16.7%) from
the environments, and 3 of 12 (25%) from the reference
C. tropicalis isolates showed resistance or dose-dependent
susceptibilities to FLCZ.

Twelve of 15 (80.0%) from dolphins, 10 of 12 (83.3%)
from the environments, and 1 of 3 (33.3%) from the staffs
showed resistance susceptibilities to ITZ; however no isolate
showed resistance to the compound in the reference C.
albicans isolates. Eight of 10 (80%) from dolphins, 3 of 6
(50%) from the environments, and 6 of 12 (50.0%) from
the reference C. tropicalis isolates showed resistance or dose-
dependent susceptibilities to ITZ.

There was no correlation between resistance or dose-
dependent susceptibilities to antifungal agents and the

genotype of MDRI or ITS rDNA in either C. albicans
or C. tropicalis isolates. In addition, one isolate derived
from the captive pool no. 5 collected at the winter 2007
showed extremely resistant to MCFG as 16 ug/mL. The
susceptibilities to MCZ were listed as reference data.

4. Discussion

4.1. Isolating Rates for Pathogenic Yeasts from Dolphins.
According to Buck et al., the holding rates of Candida spp.
in free-ranging dolphins were as follows: C. albicans, 7.0%;
C. tropicalis, 14.3%; and Candida sp., 14.3% [35]. At the
present study, the holding rates of Candida spp. in dolphins
and captive-pools were 70% and 90.9%, respectively, which
were higher than those of free-ranging dolphins. Similarly,
anther report by Buck et al. [35] demonstrated that the
captive environments of dolphins showed a higher incidence,
over 70%, in feces and pool waters of captive bottlenosed
dolphins ( Tursiops truncatus). It suggested that the data from
various aquariums or institutions might vary depending on
the nursing conditions and the climates of the aquarium.
Further studies will confirm the average data of the holding
ratio of pathogenic yeast species in captive dolphins and their
nursing environments with considerations of age, sex, and
physiological data.

4.2. Relationship between Fungal Exhalation and Health. The
relationship between fungal exhalation phenomena from
blowholes and health condition has not been confirmed
[3, 19], although many veterinarians, animal-keepers, and
nurses in aquariums in Japan consider the isolations of
Candida spp. from exhalation as being indicative of illness
or weakness in dolphins [34]. We agree that a small numbers
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TaBLE 5: Antifungal susceptibility and genotypes of C. albicans isolates.

Susceptibility to antifungal drugs MDR 1 ITStRNA Combined
o AnimalNo.  AMPP spc mez oz Mcz mcre ACEROR G(ei‘fltge Accession G&‘j‘}’(‘l’%’e Gfx‘jge
Dolphin isolates
55372 No. 1 (W) 0.5 <0.125 >64* >8* 4 <0.03 AB379716 1 AB437006 \" A
55224 No. 3 (S) 0.5 <0.125 >64* >8* 8 <0.03 AB379697 1 AB436989 VI B
55374 No. 3 (W) 05 <0.125 >64* >8* 2 <0.03 AB379717 1 AB437007 VI B
55226 No. 4 (§) 0.25 0.25 32+ 8* 2 <0.03 AB379699 16 AB436991 \Y% C
55376 No. 4 (W) 0.25 0.125 1 0.125 2 <0.03 AB379718 16 AB437008 v C
55292 No.5(S) 0.5 <0125 64~ §* 2 <0.03 AB379706 i AB436997 VI B
55267 No. 9 (S) 0.25 >64* >64* >8* 1 <0.03 AB379700 15 AB436992 VI D
55378 No.9 (W) 0.25 >64* >64* >8* 32 <0.03 AB379719 15 ND ND ND
55273 No. 11 (5) 025 0125 >64* >8* 4 <0.03 AB379701 15 AB436993 VI b
55274 No. 11 (5) 0.5 <0.125 2 0.125 1 <0.03 AB379702 15 AB436994 \' E
55381 No. 11 (W) 0.25 <0.125 64* 2* 8 <0.03 AB379720 15 AB737009 XI F
55276 No. 13 (§) 0.25 <0.125 >64* >8* 4 <0.03 AB379703 7 AB436995 \' G
55382 No. 13 (W) 0.25 <0.125 64* 8 4 <0.03 AB379721 7 AB437010 AY G
55281 No. 16 (5) 0.125 >64* >64* >8* 2 <0.03 AB379704 15 ND ND ND
55290 No. 17 (S) 0.5 <0.125 8 0.125 <0.06 <0.03 AB379705 H AB436996 X H
Environmental isolates
55384 P°°l'§;')1 A o5 <0125 64" >8> 2 <003 AB379722 1 AB437011 VI B
55385 POOl-g;‘)l (A) 05 <0.125 0.125 0.03 0.06 <0.03 AB379723 7 AB437012 \Y G
55302 Pool-No.2(A}(S) 0.5 <0.125 >64* >8* 2 <0.03 AB379710 1 AB737000 X H
55304 Pool-No.2(A}(S) 025 <0.125 64* >8* 2 <0.03 AB379711 1 AB437001 VI B
55298 Pool-No. 3 (A) (S) 0.5 <0.125 >64* >8* 2 <0.03 AB379709 1 ND ND ND
55295 Pool-No. 4 (B) ( S) 0.5 <0.125 4 >8* 2 <0.03 AB379707 1 AB436998 V1 B
55867 Pool-No. 4 (B) (S) 0.5 <0.125 4 2* 2 <(.03 AB379708 1 AB436999 IX H
55388 Pool-No.5(B) (W) 0.25 <0.125 >64* >8* 16 >16 AB379726 1 AB437015 v A
55387 Pool-No.7 (B} (W) 0.25 >64*  >64* >8* >32  <0.03 AB379725 15 AB437014 VI I
55386 POOI-(I\&;')S A 0.25 <0.125 >64* >8* >32  <0.03 AB379724 1 AB437013 VIII J
55871 Pool-No.9(C)(S) 0.5 <0.125 8 1* 2 <0.03 AB379712 15 AB707002 VI I
55319 Sea Water (D) (S§) 0.25 <0.125 4 0.06 2 <0.03 AB379714 15 AB437004 VI I
Staff isolates
55390 Staff-A 0.25 <0.125 >64* >8* 8 <0.03 AB379727 16 AB437016 v C
55392 Staff-B 0.5 <0.125 2 0.125 0.5 <0.03 AB379728 11 AB437017 v K
55395 Staff-C 0.5 <0.125 0.5 0.03 2 <0.03 AB379729 5 AB437018 I L
Reference isolates

4953 Sputum (J) 025 <0.125 025 003 <006 <0.03 AB379730 9  AB437019 I M
5633 Oral mucosa (J) 0.25 <0.125 0.25 0.03 0.06 <0.03 AB379731 13 AB437020 v N
5713 Sputum () 0.25 <0.125 0.125 0.03 <«0.06 <0.03 AB379732 10 AB437021 v (o]
40213 Blood (USA) 0.5 0.25 0.25 0.03 0.06 <0.03 AB379735 2 AB437024 v P
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TasLE 5: Continued.

Susceptibility to antifungal drugs

MDR 1 ITSrRNA

Combined

N AmimalNo.  AMMF spc mez oz omMcz mcpe Atien Croirme Acesion Genoupe Genolrpe
=ATCC 90028
41419 Sputum (J) 025 <0125 025 0.03 006 <003 AB379736¢ 4  AB437025 X Q
49764 Oralmucosa(]) 05 <0.125 025 003 006 <003 AB379741 4  AB437029 V R
49765 Oralmucosa(}) 05 >64* 8 006 006 <003 AB379742 3  AB437030  III S
19767 Tongue (J) 05 <025 1 006 025 <0.03 AB379743 6  AB437034  XII T
54349  Sputum (J) 05 <0125 025 003 006 <0.03 AB379751 8  AB437039 I U
54381  Sputum (J) 05 <0125 0.125 003 0125 <0.03 AB379752 14  AB437040 V v
54604 Cﬁ“"(?bvis)d‘“" 0.5 1 1 0125 025 <0.03 AB379754 16  AB437041  XII w
55046 Clinicalisolate (J) 0.5 <0.125 0.125 003 006 <0.03 AB379756 12  AB437043 Vil X

S: collected at August 2006, W: collected at February 2007.
J: Japan, USA: the United States of America, TW: Taiwan.

A, B, Cand D indicated at the environmental isolate indicated the water supply system.
AMPH-B: amphotericin B, 5-FC: flucytosine, FLCZ: fluconazole, ITZ: itraconazole, MCZ: miconazole, MCFG: micafungin:
*; tesistant, and *; dose-dependent susceptibility based on CLSI M27-A2 protocol [42].

of total colonies in C. albicans, C. glabrata, and C. tropicalis
isolates might be attached as normal fungal residents of
mucous membranes, as described by Buck in 1980 [19],
however, we had a doubt on the negative correlation between
large numbers of Candida spp. colonies and a predictive sign
of weakened health or preillness. There were 4 dolphins that
dead after August 2006; for example dolphin No. 5 died
in August 21, 2006 by pneumonia and colitis, No. 18 in
December 24, 2007, No. 14 in January 15, 2008, and No. 13 in
April 3, 2008 by pneumonia with long-term treatments, Two
out of 4 dolphins showed a large numbers of Candida spp. in
the breath when sampled indicating the correlation between
large numbers of Candida spp. colonies and a predictive sign
of weakened health or preillness. On the other hand, dolphin
No. 7 had 407 C. tropicalis colonies in the summer and none
in the winter, dolphin No. 10 had 601 colonies in the summer
and 428 colonies in the winter did not die, and the majority
of live dolphins had low Candida spp. rates. We could not
confirm the relationship between the number of C. tropicalis
colonies and the health condition of dolphins from these
findings.

Although some pathogenic mycelial fungal species such
as Aspergillus niger, Aspergillus spp., Phoma sp., Curvularia
lunata, Aspergillus sp., Schizophyllum commune, Aureoba-
sidium pullulans, and Fusarium sp. were isolated from
exhalation from blowholes, there was no correlation on the
health of dolphins. We should wait for the accumulation of
data on the fungal flora from exhalation and body conditions
including blood and other physiological examinations, for
judging the existence of the correlation.

4.3. Seasonal Characteristics on the Isolates. Interestingly,
water source-derived C. tropicalis isolates disappeared in the
winter, suggesting that C. tropicalis might have some diffi-
culty surviving in winter conditions, and even in subtropical

areas. The average temperatures of the environment and
captive pools in February were 19.2°C and 22.2°C, while
those in August were 31.4°C and 28.8°C, respectively. It is
considered that the differences in water temperature might
be one of the factors for the existence of C. trepicalis, Future
investigations may confirm this phenomenon.

4.4. Genotypes. Genotypes based on MDR 1 seemed to
be suitable for molecular epidemiological study in a con-
fined area due to adequate sites of diversity {36, 39]. On
the other hand, genotypes of ITS rDNA could be useful
for the identification of some intraspecies diversity and
strain differentiations [44], and could show correlations
to geographic, regional, and/or host-dependent genotypes
of pathogenic fungi determined by multiple gene analysis
[45]. Furthermore, the combination of 2 genes; MDR 1
and ITS rDNA, could indicate more detailed diversity of
the genotypes of Candida spp. than those by MDR 1 or
ITS rDNA alone. Then we discussed on the distributions
of genotypes for C. albicans and C. tropicalis isolated in
the aquarium based on the combined genotypes of MDR
1 and ITS rDNA. In the basis of these combinations, we
could demonstrate the existences of coincident pathogenic
yeast species and their genotypes in both C. albicans and
C. tropicalis between or among dolphins, captive-pools and
a staff member although Buck have denied the possibility
that pathogenic yeasts are dispersed to other dolphins and
environments [19]. Especially, the common genotype of C.
albicans to both a dolphin and a staff member might be
exchanged between them since the animal has been receiving
medicine and surgical treatments from the staff member
working as a veterinarian.

Interestingly, the genotype of C. albicans isolated from
dolphin No. 5 which suddenly died of bacterial colitis and
pneumonia was detected in the isolate from dolphin No. 3
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TasLE 6: Antifungal susceptibility and genotypes of C. tropicalis isolates.
Susceptibility to antifungal drugs MDR 1 ITSrRNA Combined
IFMNo.  AnimalNo. AMPH-B 5FC FLCZ [TZ MCZ MCEG "5 Gf‘l‘_‘_’;’l’f)’e Accession G‘z;‘f\t,’;"e G(e:fgl)’e
Dolphin isolates
55217 No. 1 (S) 025 <0.125 >64* >8* 0.5 <0.03 AB379757 1 AB437044 I A
55220 No. 2 (S) 025 <0125 2 0125 1 <003 AB379759 1 AB437046 | A
55373 No. 2 (W) 0.5 <0125 64* 4* 05 <003 AB379779 1 AB437066 | A
55229 No. 5 (S) 025 <0125 32* 8% 2  <0.03 AB379761 2 AB437048 I B
55233 No. 7 (§) 025 <0125 64* 4* 05 <0.03 AB379763 1 AB437050 I A
55235 No. 7 (8) 0.5 <0125 >64* 2* 1 <003 AB379765 3 AB437052 | C
55269 No. 10 () 025 <0125 >64* >8* 0.5 0.06 AB379766 2 AB437053 1l B
55379 No. 10 (W) 05 <0125 025 006 025 <0.03 AB379780 2 ND ND
55277 No. 14 (S) 025 <0.125 64* >8% 05 <0.03 AB379768 4 AB437055 [ D
55383 No. 14 (W) 025 <0125 64* 2* 2 <003 AB379781 5 AB437067 I
Environmental isolates
55294  Pool-No.1{A)(S) 05 <0.125 4 025* 1 <003 AB379770 6 AB437057 | 3
55297  Pool-No.2(A)(S) 05 <0.125 16* 1* 1 <003 AB379772 1 AB437059 I A
55299  Pool-No.3(A)(S) 05 <0125 1 025% 1 <003 AB379774 1 AB437061 I A
55301  Pool-No.5(B)(S) 05 <0.125 025 006 025 <0.03 AB379775 2 AB437062  1I B
55303  Pool-No.6(B)(S) 05 <0.125 0.25 006 025 003 AB379777 2 AB437064 1 B
55318  SeaWater (D)(S) 0.5 <0.125 0.5 006 025 <0.03 AB379778 2 AB437065 I B
Reference isolates
5746 Clinicalisolate (J) 1 <0125 2 025° 05 <0.03 AB379783 7 AB437069 | G
41420 Clinical isolate 05 <0125 »64* 8% 0.5 <0.03 AB379785 1 AB437071 I A
n*
52008 Clm“(‘;l)i”late 05 <0125 >64* >8* 16 <0.03 AB379787 1 AB437073 | A
52010 q‘mc(?l)i”'ate 05 <0.125 >64* >8* 8  <0.03 AB379788 8 AB437074 1 H
52013 Cnn"'i‘;l)i”'ate 05 <025 2 025 025 <0.03 AB379790 9 AB437076 | I
52938  Felinecystitis(J) 05 <0125 1 006 05 <0.03 AB379791 10 AB437077 I J
53910 Blood (J) 05 <0.125 05 0.03 0.125 <0.03 AB379794 8 AB437079 IV K
54637 Pharynx (J) 0.5 <0125 0.5 0.125 0125 <0.03 AB379796 AB437081 1 I
54674 Pharynx (J) 05 0125 2 0125 0.5 <003 AB379797 AB437082 1 H
54675 Pharynx (J) 05  <0.125 0.125 025 <0.03 AB379798 AB437083  V L
55049 Blood ()) 0.5 <0125 05 025" 0.5 <0.03 AB379801 11 AB437085 I M
55256  Ocularmycosis (J) 05 <0125 >64* 2* 2 <0.03 AB379802 1 AB437086 1 A

S: collected at August 2006, W: collected at February 2007, J: Japan.

A, B, C and D indicated at the environmental isolate indicated the water supply system.
AMPH-B: amphotericin B, 5-FC: flucytosine, FLCZ: fluconazole, ITZ: itraconazole, MCZ: miconazole, MCFG: micafungin,
*; resistant, and *; dose-dependent susceptibility based on CLSI M27-A2 protocol [42].

and captive pools numbers 1, 2, and 4. Those of C. tropicalis
isolated from the same dolphin No. 5 have also been detected
in the isolate from dolphin No. 10, from captive pools No. 5
and 6, and from drained seawater. The animal might be a
dispersal source for both C. albicans and C. tropicalis to other
animals as well as to the environment.

The source of pathogenic yeasts might be related to the
environmental water since common genotypes among the
dolphins and pool water samples were found in C. albicans
and C. tropicalis isolates. Isolates from captive pools free of

dolphins had the same genotypes of Candida spp. isolates
as the dolphins. Nevertheless, any systematic relationship of
the water supply could not be found between pathogenic
yeast species and captive pools or seawater. Exchanges of
dolphins, common staff members for dolphins and mana-
tees, and/or the influence of the audience might play roles
in the dispersing, exchanging and introducing pathogenic
yeasts. Further studies and detailed molecular profiles of
the isolates may confirm the principle sources of the
pathogenic yeasts.
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The coincidence of genotypes in dolphins and in envi-
ronmental isolates to the reference isolates of C. tropicalis
suggested that such genotypes might be introduced from
audiences or from sea water, and/or be very common in the
world.

4.5. Attention for Sample Collection. Attention to plural
isolates from the same animal at the same sampling
period might be important. Although the differences in
the colonies were slight with regard to size on CPDA or
color on CHROMagar Candida, the clones showed different
genotypes and/or susceptibilities to antifungal agents as
detected in the C. albicans isolates IFM 55273 and IFM 55274
derived from dolphin No.11 isolated at the August 2006.
Therefore, at least 2 or more colonies, depending on size
and/or color, should be selected for identification, molec-
ular biological analysis, and susceptibilities to antifungal
drugs.

4.6. Risk to Be Audience. The fishy smell in the auditorium
of the dolphin show indicates a possible spread of the
breath, including pathogenic yeasts, to the audience, in spite
of the fact that such pathogenic yeast isolates from air
samples collected in the front of the dolphin shows were
not detected. This suggests that the possibility of inhaling
or being exposed to pathogenic Candida spp. from the
exhalation of dolphins is relatively low. Nevertheless, it
seems dangerous to approach the blowholes to a distance
closer than 40cm. For example, activities such as kissing
or touching dolphins and, for pregnant women, swimming
with dolphins should be approached with caution. The exact
distance from the blowholes of dolphins from where it would
be free of yeast-blow needs to be measured. Although there
was no record of fungal infection caused by inhalation of
the exhalation of dolphins, an immunocompromised person
should be strongly urged to avoid such close contact with
dolphins.

4.7. Characteristics on the Susceptibilities to Antifungal Drugs.
The high ratio in isolations of pathogenic yeasts derived from
the dolphins compared with the reference strains was the
same as that in human oral fungal flora with HIV-infected
or immunocompromised hosts [46, 47]. Frequent admin-
istrations of antibiotics and steroids might be one of the
explanations, but data regarding the parameters concerning
stress and immunosupression, defense mechanisms against
microorganisms, and drug metabolisms in the animals,
even in normal immune data or blood chemical profiles,
are not yet sufficient for meaningful discussion, although
the correlation between the occurrence of lobomycosis and
immune status of the dolphins was reported in Floridan
bottlenose dolphins [10, 48-51].

Furthermore, the higher incidences of resistance to azole-
related antifungal agents in the isolates from dolphins and
environments might be related to the sodium chloride
in sea water, a speculation drawn from the correlations
among resistance to chemical compounds, pathogenicity,
and sodium chloride [52].
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4.8. Correlation between the Genotype and Resistance to
Antifungal Agents. According to Tavanti et al, MDR 1
alone cannot define the relationship between genotypes and
profiles of antifungal agents [36]. In the present study,
no correlation was found between resistance or dose-
dependents susceptibilities to azole-related antifungal agents
and the genotypes of MDR1 and/or ITS rDNA in either C.
albicans or C. tropicalis, since an identical genotype based
on MDRI1 and ITS rDNA sequences has shown different
profiles of susceptibilities to azole-related antifungal agents,
regardless of origin. The reference isolates, giving a higher
ratio of resistant isolates, could not help in determining the
specific genotypes based on the combination of MDR1 and
ITS rDNA sequences.

5. Conclusions

The detection of common genotypes on Candida spp. among
dolphins, environments, and staff members pointed to the
dissemination of pathogens at the aquarium. Thus, it seemed
to be important to consider the effects on audiences from
dolphins and the reverse relations for controls of zoonotic
infections. In addition, the sequence of MDR ! showed
adequate numbers of variations, indicating that the gene
might be useful for molecular epidemiological studies.
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v X} 75 X< 4E (histoplasmosis ¥ 721 histoplasmoses) &, REKFER - HHE
BICL2RERENEBEOC VLD TH S, BPFETIE, BAERNZIF TR, B
PR S BIASTEAE T 5o 20104FE SHAKRHTE, & +T64BILLE (http://www.Pf.chiba-
uac.jp/) PREIN TV 5%, ZO1~28XERRELEEEIN TV, BY
THIvI3HEBVT, 1 X8HH, I<1H, VIAHIITXTENERETSH 5,
-8R0, CAMN/SAEDIRBOREEELE LTEEOY v EFALTEHESh
—C‘l\z)ol)

POC, LAV S X<HELREEEORRBE I EINT W8, ZOXS
BRETOREWETTERL, FTFEEHICOIEECENZVEREINTE L,
LAL%ADL, FREF—-FEEFRLALLZS, BENTRINBLUM X TRE
LAz AV X HERRBEORGEFRR Y ORERHEFUR LR A5
LhERD, RUEHA Y PAOFIECREL TV LI ENRRINTV 2,2
AR, BEEDERAMNT I XELFEEHEOMRIZONT, BRMBLUGTE
FHERET 5,

1. REN

v AT 5 X <D RRA BT Histoplasma capsulatum T, BIRTOREF IS EL,
BLOBBETREIHBEOEARREEL LS, BEPLOREB O - K%
BELY. BARENIZZSORROERE S ORFETF LRV ONGTETFH
MTH2H, REKFEOEBHLRL, BELEERERCHEINTIIBERIC
BT D, TMBAFERTHEZLAEHEOBHRTH S (K1),

SANO Ayako, TAKAHASHI Hideo, MURATA Yoshiteru and TOUJINBARA
Kageaki : Histoplasmosis and Pseudofarcy in Japan
1 FEAZAFRSEHELY— T260-8673 FERTEH PR Z H1-8-1
2. T4, FUFBOLABEMRE  T266-0017 TERTEHRRE B HET3-71-7
3. Lo-BiEbe T299-4114 TER BB TAM2016
4. BARER2AME  T283-0812 FREHETHEE24-4
(20104 10H 108524+ - 20104£10H 18 HZ )

BABE R % ¥ 48 (201D -1-
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H3E, Sk, FEFE, EX HEs
FIZIWEREEGTLNTWD, ZoM
WCOWTIRHEDEZEDHETHRBRT 5,

1 BREED Histoplasma capsulatum

(A BAEKEEBRREE
BYXBEFENDETF
(OIBETHEOSN/EEHER
(D)YBEXRTOHEBER MR
(4 XfERI, PASHE, x400)

2. D& BERRRE

LA T AIEGEHFRICamL, K
DFIRICE . EEBEIEARLERICERL,
eNYOE, avE)OERL L, FFREFEK
L ERBRYARE TH LAY, BIERYy, Bl
e, WHLBRELBE SR TVEY —F, [BEREXELHCE]1918)12
T, EERED TR, voRERE, BRELITERL, T, HNIhED
BRiZXhERsh, EEOBIVEET S, L2L, 7320 I ~NERRG
THILRIBOTHEREINA TS

3. ERANTSAVIE & {RMERZHBEDERRIER

LFDELAMN T FAREDH T AT —VABRIBIVART VR AN T FATIED
BRI OMBETIZILTY, SLREERTD 25, BEOREMERS
LEFRETTHRATH S, (1)BUMCANTFA<EE, (2)BHEMeANTF7X
<iE, (3L ANTIAHE, (4)8E - REOES - &, HILEWRER
ERRTEAMNIIAREIST O TWD,Y

Y ECRIET ARMRIHE (77N I ) — XA B AV S X< 5E) X, HER
By 8BRS B EBRIBRT. b, 7Y, AX, S5 THRSE, BE,
RFERR 2 EREEREZRT I RO TwA, 72, EETIIMAERE
HHIZLbHs. hB, BELYTTREMBERKETH S,

4. 2Hf - BREE

HEEOBWICIIERBOS M - MEFE—THEAY, AN I VEIRG
BEEIENZ EPHESKOG T L o T b, 0L, AEMEIIEERFER
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RTHo00, HHEERIEMBRBICHRTAZLPE—TH 5,

MBIMBW AL LT, MEFEMZE, WHEENDH HEX D 5, MiEENS
WAHETPOTITORTWAEC AN, TR VRUSIE, S RSIC X 5 ik
HOHRERHBOWFICR%9 2, BEBCAN IXAVEOBETIIEE L2
EbdH B, 20004ELE, BFEFIEEZ>TWDE VY

7, BPEOA XFEFDIZE A L IIHARE, FURKRHEDICEY T, HHE
MBRFNREL BETHRBICL BB 2SN TS, BREF Y FIER SN
TAVASRE R L OPUREOBENEEZTWDY F72, HAET50ELE
AICE AN T FAIVIC X B BENRGKESERZ TN, #3,000A0OFETI%RED
BHENREINDLOBREDD D

DFEMERNHEE L TEERED S DY KV — ARNAEEZEF Dinternal
transcribed spacer (ITS) 1-5.5S-ITS2 I DB in TR & BFIREIZ L 22HF
PTEETHY, BEFROREDTETH S,V ?

AN T ATIEDERICIIMEREORPFEILETH L, HELZITE
BIEMIC BB, T2, NEIRDSBIS TEZRERD H 5"

5. EANTISAVEREBEDEREESE

HITE Ajellomyces capsulatus (teleomorph), Histoplasma capsulatum (anamorph)
LENTWVHRLAMN FXARERKEORAICIZI0FEU LOBER»H S, TOW
LOEBE, SAME, FERE ER BELLICIVSEIATWBRD
JRHBE O variety LR BB > TREMNT 5 (1) &8, BAICHT A TEIEEP
R LD THBIZHEXZREEET 2,

= 1. EANT ST IERRAEHistoplasma capsulatum R DEE
Histoplasma capsulatum var. capsulatum
1906 Histoplasma capsulatum (var. capsulatum) Darling
-J. Am. Med. Ass. 46:1283.
1919  Cryptococcus capsulatus (Darling) Castellani & Chalmers
-Man. Trop. Med., ed. 3, p. 1076.
1933  Torulopsis capsulata (Darling) de Almeida
-Anais Fac. Med. S. Paulo 9:76.
1934  Posadia capsulata (Darling) M. Moore
-Annls Mo. Bot. Gdn 21:348.
1934  Posadia pyriformis M. Moore
-Annls Mo. Bot. Gdn 21:347.

_3_
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1935

1972

1979

Histoplasma pyriforme (M. Moore) C.W. Dodge

-Med. Mycol. p. 155.

Emmonsiella capsulata Kwon-Chung

-Science 177:368, 1972.

Ajellomyces capsulatus (Kwon-Chung) McGinnis & Katz
-Mycotaxon 8:158.

Histoplasma capsulatum var. duboisii

1952

1960

Histoplasma duboisii Vanbreuseghem
-Annls Soc. Belg. Md. Trop. 32:578.
Histoplasma capsulatum Darling var. duboisii
(Vanbreuseghem) Ciferri

-Man. Micol. Med., ed. 2, p. 342.

Histoplasma capsulatum var. farciminosum

1873

1895

1895

1896

1901

1901

1805

1908

1909

1916

1917

Cryptococcus farciminosus Rivolt

-Paras. Veg. p. 246.

Cryptococcus rivoltae Fermi & Aruch

-Centbl. Bakt. Parasitkde, Abt. 1,17:593-600.
Saccharomyces equi Marcone

-Atti R. Ist. Incoragg. Napoli, Ser. 5, 8-6:1-19,
Saccharomyces farciminosus (Rivolta & Micelloni) Tokishige
-Centbl. Bakt. Parasitkde, Abt. 2,19:105-112.
Saccharomyces farciminosus (Rivolta) Vuillemin
-Revue Gen. Sci. Pures Appl. 12:740.
Cryptococcus tokishigei Vuillemin

-Rev Gen Sci Pures Appl, 12:732-751.
Lymphosporidium equi Gasperini

-Accad. Med. Fis. Fiorentina, Feb.
Leurocytozoon piropfasmoides Ducloux

-C.R. Soc. Biol. 64:593.

Leishmania farciminosa (Rivolta) Galli-Valerio
-Centbl. Bakt. Parasitkde, Abt. 1, 44:577-582.
Monilia capsuiata Lindner & Kreuth

- Zeitschr. Infektkrankh. Haustiere 17:299.
Endomyces farciminosus (Rivolta) Negre & Bougquet
-Bull. Soc. Path. Exot. 10:274.
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1918 Parendomyces farciminosus (Rivolta) Froilano de Mello & Fernandes
-Arg. Hig. Pat. Exot. 6:29.

1918  Parendomyces tokishigei Froilano de Mello & Fernandes
-Arg. Hig. Pat. Exot. 6:295.

1925  Grubyelia farciminosa (Rivolta) Ota & Langeron
-Annls Parasit. Hum. Comp. 3:78.

1931  Coccidioides farciminosus (Rivoita) Vuillemin
-Champ. Paras. Myc. Homme Anim. p.140.

1933  Towulopsis farciminosus (Rivolta) de Almeida
-Anais Fac. Med. S. Paulo 9:76.

1934  Histoplasma farciminosum (Rivolta) Redaelli & Ciferri
-Boll. Sez. Ital. Soc. Int. Microbiol. 6:378.

1935  Zymonema farciminosum (Rivolta) C.W. Dodge
-Med. Mycol. p. 169.

1985  Histoplasma capsulatum Darling var. farciminosum (Rivolta)
Weeks, Padhye & Ajello
~-Mycologia 77:969.

1) A FTAG— v AHe X+775 X <4E (histoplasmosis capslati) : K capsulatum var.
capsulatum (H. capsulatum) # RERE &L, v oSS I REL, HlM,
FAVAR, SIS IAELLVWDR, 2HROBEILBIEIZHNITT,
S RAFIRIC A T 5,57

BFREORERZ, Darling b3+~ TOMRER LR AEL LTHME L2812
1 5% 19724E 12 Kwon-Chung SR AR BR - L A& Emmonsia capsulata
AREL,Y ZOBRIOFHH L v % it McGinnis 5 12 Ajellomyces
capsulatus MBS NBHEIZE 5TV 53,0 Lo, BERCOERBOLH A
capsulatus 73GenBank 7 — ¥ X — A TIIHE L T 25, BERBEE I X}
TS5 X EDIHR L% T\T T Histoplasma capsulatum 3 fEb I T 5,

2) XX T IR AT T X < E (histoplasmosis duboisii) : H capsulatum var.
duboisii (H. duboisil) # RREEL, e hEEL, 77V hKEEEIFE
RRATHEVDR TS, BT 7UAB, KBENTTXEHDH 5,591

194312 Duncan 7 7 ) A DB E T, FEL-BEMBOKE I K
EVZLIATERBHICHRE, 19468 ITRLE LTRELRE? #iC
Vanbreuseghemii 2¥19524E /2 Histopiasma duboisii Vanbreuseghem (1952)
FLTRFEH, Y 19604 Ciferri \- X b Histoplasma capsulatum Darling var.

757
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duboisii (Vanbreuseghem) Ciferri (1960) & U CH. capsulatum D15/ LT
DL o> Tz

DI ANII/—ZABMe a7 75X <fE (histoplasmosis farciminosi) : AH.
capsulatum var. farciminosum (H, farciminosum) \2 X > CRAEL, SHFIIC
SAL, T REMOLABRET AL VDR TE, $4bb, IR E (African
glanders, epizootic lymphangitis, Histoplasma farciminosum infection,
Japanese farcy, Lymphangitis epizootica, Neapolitan farcy, pseudofarcy,
pseudoglanders) T& 5,7

J5 KB @ variety iX, Rivolta & Micelloni 2¥E¥EREEICRE L 727 < OHIEN
I —THEL TV 2HIlREMME L, Cryptococcus farciminosus Rivolta &
Micelloni (1873) & L TRE L2 L IHhE 5.

FOBROGREBEO L PIIHEMREIC L 5 Saccharomyces farciminosus
(Rivolta & Micelloni) Tokishige (1896),'” AMIEHEIZ & 5 Grubyella farciminosa
(Rivolta) Ota & Langeron (1925)® #EAEOHFEE OB & LTHER-TED,
BICHENRICIAEEBEOSE L ZORRIIEBNICBVEIFM2H TV 5,
RO EERII Japanese farcy DA A HHDIXEOBRNTH D L %I
AR L > TRRA SR TS

LA Led s, BAE, H capsulatum var. capsulatum & H. capsulatum var.
duboisii R 12 £ Y, W variety it [l —variety & S 172,00 2612, H
capsulatum var. capsulatum ¥ H, capsulatum var. farciminosum N ¥RERIF]
—91 L ST YRS TR REFRZ L 52 5 A5 — &M variety *
RIET B L5 S variety IS B BESHBEESH T30

6. EHEOERA RIS AIEDESE

v OL AN I X, 1957412 Yamato 52V A35 5 L 72 @AM ERE O 72\
17TEOEEOEAPEIFEE SNTWVS.2 LAL, £ Xy URTD1M9EICE
ANTIAIVRISRBIZE ) BRI R ENEFAI MBS ICLIRRS L
T3, FZTRER, KW, BE, HiB, 5@, 88, WEOSHAFRT6,173
ZOMFEREBLICRRFRICCAMNFAI V2 ML, SEHNZONETHE
FEsmmBP EERRL-DORBHERELLEZS, 1FOBEMEBRIBL TV,
BEITREDIEERTHIXBEBICHKILEEY, YAV Z2UVIVRE, BX
FPIAIVRIBEDICBRERLEAND L LEE LTS, TOREKK
L, BB Lk (RRlBEmbeasi) ik [HARICBII D LAMN T FAREDHFER
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AERIEHD, CoOERBPLLEFETNEIERKREROKRBIIHLYEETH L1 TRD
Eho, BILBREATVSD, HEBHANDZ2RTTHE, FhoOoPEVE
POLTHERTREELZVDOTHALI P L aAV ML, WMBIRIESCHKI
BARVHRATHAI | EEZTVEP

R2 ERTRRLEEHRASNDIERANTSIIE

EG FRGE) MR BEM ER O BESE T ® X ®

ek

1 17 F Ml £58%8 H BT Acta Med Okayama 11:347-364, 1957,
2 24 M ¥E HEE H REA  #&H 36:194, 1961.

3 6728 M 8 258 H BT A% 59:256-257,1984.

4 72 M HBE KM CCLH A% ) Demmatol 21:586-589,1994.

5 84 M XAF £5#8E HMB T BIREFSSH 93:387,2004,

6 78 M F# 2588 CCHMB 3BT Tropical Medicine and Health 33:40, 2005.
7 47 M B i HMB BRERT BaMREANYSME22:92-96,2008.
8 59 M %R 258 HMB SREET BRIYSMWE 82:588,2008.
o<b

1 4 F ik 2588 HIA - Jpn Vet Med Sci 63:1229-31, 2001.
mc

4 348 F £F 2588 H FET-  Jpn J Vet Sci. 34:333-339, 1972.
13

1 8HE F ER KMEERA  HH A% J Vet Med Sci. 60:863-5, 1998.

2 26:MD M ER W H,MB i EEE 42:229-35, 2001,

3 23:5Z F BE R HMB &M 8% =& 42:229-35, 2001.

4 s F omx mm HMB  EITEC veiwicobiol 94:219-24, 2003,

, - R0k 7o,

5 4:SH M ®=R KW CHMB gurme | Vet Med A52:472-480, 2005.

6 12:S79 M BER EKE# C.MB #m® #E Medical Mycology 43:233-245, 2007.
7 8:BT F F%¥ Q&E))‘ﬂi H.MB T Medical Mycology 43:233-245, 2007.
8 13:lR F F& i H.MB L SEHRNTDEM
Sy

1 475 F #% £58#8 HMH T J Comp Pathol 125:219-23, 2001,

D 1984F X TICAIL, EERAB, REX, R, ABX, &M, K=, iR, WWELEEREEMI
PIOMIIRIBMEM, 4GIIREKDE) V' BBSNTIVEEBESNTINS,

 COMICRMRES L TCERSSUABOER & LTI3,000@M EA 2R ENTI V.
CBARRICOSAAREHENTIVE (BEMESX TR NK 214-216,1918),

1 2005F 2 BERDI-HRET,

EFIEGIIEARTHE, BUEGARGET, EANTSATEICLUETEREZINT VD, MD: 3
ZFATIVDRATUN, SZ:—X—, SH: IRUFUN2F—, BT RZAVFU7, LR:S
T3 E=bL bUN—, C:HIRZH02N, CL:IEREN, H: REEATZNZE, MB: 274
SN, |H: SRR,

J]

o O0oo0o
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Z0#%, 19594 F TICHER,? Katayamab,? BEES,?® EHLP 2L&HT
LEOBERZHE L TE 7 1960412 i3 H LB 2SR ZEM 12 135 & a3 2 4
DEHEVREICLAN T IAI VBUEIBWC L2 REL, ZORRIIEIRIG
I2& 2D TH capsulatum DB E B DTIE RV EZEBL TV Y

WE, BPETEHFEINTVIE AN T X REDIER DO 1~ 2 8] A3 PI R Hy
PlILHEREENT VD, EHIAXOENBERSFICREZ ELH, LAMNST
ATHEGBENEICHEETIRINAFTL—T T LNV DOBVREERIC X 5B
HEThHLBBRENDE N oTELL? L BWOELENRERESER % %2
WCHIT7z0 RBXBIEPISELA-DOTHET S,

7. BBPEDARXRODEANTSAVIE

WATHOT A A ERET, £ RO AL FF X <HEIZ B (benign pulmonary
form) & & &M (disseminated form) D 225 1F 5 kL, M - BEH - &%
& Y« B (acute, fatal, disseminating disease), i 4T 14 18 ¥ & (advanced chronic
form), FEBIERE (non-fatal form) D 3FELNZ5T B HENDH S, HITHTDA X
DEAMNTFTATRENE LZZHHED LAIZEN, B S, BHEhTHF
BARRDIEFIAS VY

—%, BEEDOARDLAMNFAEDORSKIIEROMBRDEE, 8%
B AR CRMREE EE L, BRER D RSN LAEETH D
¥ 7z, e bOENERH T oD B{ETEIASH capsulatum var. capsulatum &
H. capsulatum var. farciminosum S BFEST 5 75 A% — 28 LERIZ, KM
REXFLTHLEHESATYE,? ThoDBEEERIE, H capsulatum var.
farciminosum \Z & 57 < DIRMEIHE L OBEPRTH 72 (£2),

LaLiA S, ZOBEFROBGRTIX, b, 4XEDICBIMICE o 725ER
LHEESNTV D, BEORENSBME LTS EHRMEShSY

8. BHEODEANTISAVEDEEGETFE

GenBank L TABRE N TWA) RV —ARNABIEFOITSHBROBETDERT
ELENEH TN LTS, H capsulatum var. capsulatum & H capsulatum
var. farciminosum DRIEL, |HE D variety [2ito 2 BIEEFRIZHOPNTL S
YidZ 2B F - H capsulatum var. duboisi HIRRFIC L) R XN 2
I5AF =T 7Y HERLUSNDH capsulatum var. capsulatum BEHIASA - T
W,
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AB211552 Thailand
AMMJ!I USA-f
Thailand
,\nusw USA-f

Al : (Kanagars) or Thallaad
AB214326 USA.
AB214 M‘"r" A
ABOSS236 U
343 Thaitand
ABOSS: H.capsuls var. capsul
H.capsul var. f
Canine Case d
.x,o).cm-ec-uutu)
i “S“ sue)

AB22006) nins Cve ] (Ererent stu 2
Sapan Liokye)- c.'.'a‘..i- & lrrveatsudy Case 1)
 AB220856 Japan (Kumamoto)
. ABOT1841 Japan ﬁu-m-mhh-—
{ Austra
Algeria-1

ARI6TRG ug;ln muu) with unknown abroad history:

1827 Ecusdor
< ABOTIS Colombia
848556 Bruzil
AR21 1548 Thailand
ABEI789 Japan (Nar) or Asia-Tissue biopsy Oct. 2007¢
~ apan (Nara) or Asia-Tissue bopsy Jon. 2007~
AIHHSO Tlalllnd

.\mlul Wrxk-
“anads

SA
"u«.u I!GA
’S“

»\Iﬂ
ACU )IJ&! Nunn America

.

Costa Ricu " .

BOT1847 deposited 23 ariginated from Japan, but the lolate was Imported from the |
\%6;;‘ Ing mnﬁ
ABO71

'I ll
o AmNm\\.m.-a
«luun}u"m Chita) Do Present ¢
apan (Chi ase
793 bope (G og
< AB07 84 Atrieod

ABO7IRIN Africad
ABSA24N Africa-d

AE162917 Alrku

Amlw

ABOSS244
ABOS148 Jupan qugu o g ,
i :

4 u:v';“ H. mpwlnmm var. duboisii
Abos17n} meighum
" ABOSE1 Vackh Alen-d
A Shania-d-1
ABII6TS CGhana-d-2

2 Histoplasma capsulatum YR Y —LRNABEF D Internal transcribed
spacer (ITS) sEE D &S ZRAWLWTER U R

AR I3 B K E#IE (maximum parsimony method), ###2Eid slanted chladogram.

A H. capsulatum var. farciminosum & H. capsulatum var. capsulatum BREIINEET S0 525 —,
B&C ; H. capsulatum var. capsulatum BREFIH SBREND IS5 —,

D H. capsulatum var. duboisii & H. capsulatum var. capsulatum BREFIN'SEDI ST —.
KHBEDA EMD1FIRREES) ; AB436793, %kH, -d: H. capsulatum var. duboisii A&

-f : H. capsulatum var. farciminosum E1%&3. %L : H. capsulatum var. capsulatum d5EB ).

._9_
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LaL, COBTERLYBRETS L, KE420 2525 -2 bh, A
capsulatum var. farciminosum & H capsulatum var. capsulatumBAET 52
I A% —, H capsulatum var. capsulatum AP SBR EINDE 7S5 A7 —352
E(EFRE T RN TWwAE IR —LEIITA) A RKBEHKEY I THD LR D
7S A% —), H capsulatum var. duboisii & H. capsulatum var. capsulatum 7> 5
2577 A8— (774, 3—uayX, HREFAHREN THOONE 2T 5—)
AN TE 2 (K2)Y

% H T H capsulatum var. farciminosum & H. capsulatum var. capsulatum
PRETAHIVIAS—2F, A TEAEREL-e M A REFHERORSL S
DIFTAF—IZA-TELZILHD, YvOREEHEELEL -BIEZEFRLS L b
RARIERL TV D EAURIE S Nz

E/2007 R ICEM S RIARENGEMII > BBR) HROBRY I H
capsulatum var. duboisii & H. capsulatum var. capsulatum 757 5 73 A7 — 2
MBLZZE2S, BAEEICT 7V AR AN TS ARENEET LI LT TE
FHINCHIHS N,

ZDIHNH capsulatum DEETRE PEEIN - HIRIZH 2 REOBEIZR
OHLONELDOD, HBEKEHOLZRIIEN>OH S, u—<vDO+FE, Thi)
bid BB »D, EMITRICIBBHEIToTE. 20X L ABIERIC
toT, MEBROBELRTFRLIEHRL-EE20N 5, 4%, BRPLEIIZELD
NV STEEN R variety RE LA EEL Bbh 5.7

B, BEDLID, WTAT—VABDRZRYP LR D ITAY —IID2WTIZERN
BREEREFNCLARES L ST R WD, ZOMOFERRITH S,

9. BHYEDAR7IREANTISIIIE

Kwon-Chung 51249, 77044 bR EENRPEDART VR AT S5
ARIEDTITHTHBIENRBENTEL"Y ZRT7IVRZEETELRVE
B, EPETE1IH B OEFOREMEENRYRT, IRASEEBBOESE
AWHROLDT3um, KEDHDTIEI0~15umE KRB TH o722 ZLichkd
6030)

BAEPIRT VB AN AR EORAITH TS 5 L v ) e, BistbE
REEIAPHEEESNL e MEFHRREFN OBIZTFRUAEAR7VRIER TH o
RE RS, HREFOBETREAFET S LV BRI E L TW,

SHIIEE, BIERBEOE VA MHEFRROBRN L XR7 VR EES N
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ZERD, BEETOIXRT7 VRIOFHIBIBETE SV, LA o>T, XFTY
BT 70 2723 Th<, ZOMOHIBIZDFML TS I EITRBENT,

10. R7ZVEIBEFHRE NIz XEHI

EFNIIBRDOT T I =L b N—, @i, TEHFNTHE S Twz,
HSLERE I E, TUVY-HERROME - ®RBLIRT THRYEL, 10%
FEICHREE - FEOMUE ST TS, RETTUAVF—MEMIEENEL, &
AAFRICEE14Scm OFEBY 2 MLz, BRAR, HE, EHIRHEL
B R AR I3 B ML ER D HE AN23,000/ml, 7R ML ER D 3 474,360,000/ml B & U A #A1L,
B2y M#E33.5%, FEILOBRHBBEFTORE) v BROMK, B~
O LR MBEAHEL, MAEMEIZEIRELEdo. REIHBOMERL >k
FUBEREIFT IS IRAREE RO (K3a). 0.5mg/kgDTAKRTY) ¥ Y BO#
EZFEARBEVIT 7225, ESHAIKHT Lz, HRTHICEZEI~3mmDEH
DEBE RO, MHGTES) MR TR SN, v 7u 7y —URICIFES
1~6um OEE R % PASH e B L O BESRSBIC XL 72 (K 3b, ¢)o Mi/S5
74 70y 28K X ) nested PCREZHWT, VFEY—
LARNADBIGFHEHI % Ptsg L, DDBJIC AB436793L L
THESR L. ZOEYI, H capsulatum var. duboisii
Po%BIIAY—INETLIEIHERIN (K2),
COFERNT, FRELSER)NET, BHREREEE L
TCANT I AVELRFRLI-EHEEL 2.

B3 XR7 BRI FHBHE NI AR

(A)RTEIHEDBEEL >~ U BEICRNETY
HoZRBE
HE@OREMETROON/-voO7 77—
OB Bk

(B) PAS &8

(C)EiR#E, x200

1. SEBOXRPIBEANTISIIEDEZS

YamatoDIEFI b, Z DA X FEB L R H capsulatum var. duboisii BIET
BICL2RETH MR LZ IR T2 LR TE RV, BEEZFTRL, it
RCHEBTLIEHTH 5205, FTFEWENBH ORI Tid o 2BROE
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FRBEROEENREVIENSA VI YVRREL VICL B BW SN E
Homiz, ZR7PVRBe AN S IIENBLN TV ATERLD S,

12. BHYEDORERE
1) BHISOER 4 FHMEZHBE TIOATUWEREREICRIT SEREOARE

BAISOFEAR B L I BB E L LTAV SR Cu 2 [REERRS P c#drh <
WRHBIEONE X T ICEHT %,

IR B 9E (5 17 Y 2 & &) Pseudofarcy (Epizootic lymphangitis) i,
Histoplasma farciminosum D3RG LT =, an, I3, 3L oM, BT,
Vg LRY, BEEOREFRESTEBRERKTH L, REH, EHOZS
GREBTCO2OFAET TRETHLI0~15HTRE T 5.

RERIEIE, PO CTHPERREETERLALY, $TRPER, VE 7Y
TO—8% EIZHIBMICEET A0 T, S#EOSLTRIZLEAEALREL
ol DBETHHEBEUILRBENDY, TG EBHRIN T, BHE
O (1887~18954F ) (212 B3R, ik, Jbigd, ML & TH L £20,000Hd D
BERARI, TOBREICASTIIEAERERA LN T o>TW2A%, 1940
FOREFEDRBEENRPFI 2 oT, S UHE, BE, AMTHTLZ,
L2L, SO HEMETRAL, BEOEBFETIRE{ Abhlv,

IREFHIIER LTy, Ty, SN 23R EOBM, BT, Vg
MRt BEMHORELZEZ TEBEERMETHI, BRERIIRERD O OB T,
B, FENICEN, BB SFCAKECEELZ OB ORETZ0T, &
MOREREZ ZT LT VI PRIMLER ORI E XT3 WHMICEHLS,

FLRERLIERTAENNDY, BEilhoT—EHHELAZIICALTS,
Kz BELIZLIZERT 5.

Belett, LE2~3VHOBHRYOH L, BRERICERLBELAFEERTS
A, BROVUNELEEELEL 28 0RKONICHRY ¥ @M ahs, 0
BLIELIERER LICETRoBEE RO LN, ThPBRETBELLVEELT
BHZEHL, ZORSBEBXORTCEMEOREL RS,

T/, ROBBEIF0 B BEALRIPKRICAY, LI/l HET 5.
FhUOHEEERIRELBERL, &R, I BECYC A HIrREh,
HELCEELWEX, BERZEZITILIHE, Z0I13Hh, B, B OB
HEVTEREBORBECHE, BB B3hasltddbsb,

—RIZRE TR, BROFBEFZLVWICI2HS T, EHERICZLL, B
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