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Introduction

About the beginning of this century, some
cases of human paragonimiasis were report-
ed in Peru by Barton (1910), Arce (1915)
and Corvetto (1921), and the causative agent
of the disease was presumed to be Para-
gonimus westermani (Kerbert, 1878), which
had been imported by immigrants
Asia. But, little medical attention had been
paid to the disease until recent years, when
Grados et al. (1962), Morales (1963)
Miranda et al. (1967) reported human cases
of the disease in the northern part of Peru.
Subsequently, Ibifiez and Miranda (1967, 68)
first found adult lung flukes different from
P. westermani in a domestic cat and then in
an opossum, Didelphis azarae pernigra from
Department of Cajamarca, Peru, where hu-
man paragonimiasis is known to be present.
Miyazaki, Ibafiez and Miranda (1969) pro-
posed a new specific name, Paragonimus
peruvianus for the adult lung flukes found
in the above-mentioned cat, and in 1971 the
same authors described the metacercaria of
the new lung fluke in detail, which were
collected from a crab, Pseudothelphusa chilensis
in Cajamarca. Most recently, Miyazaki re-
cognized P. caliensis Little, 1968 among adult
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specimens, which were obtained by Grados
et al. (1972) from an experimental dog in-
fected with metacercariae collected from the
same crab in the same locality (unpublished).
In addition, Urteaga, Ibafiez and Miranda
(1968), Grados, Rivera and Miranda (1971),
and Grados et al. (1972) reported especially
on histopathology and treatment of the dis-
ease. From epidemiological point of view
and from the characteristics of eggs in the
sputum of patients, it is most probable that
the disease is caused chiefly by P. peruvianus
and occasionally by P. caliensis in the area
stated above. But, the lung fluke itself of
any kind has never been demonstrated from
man in Peru.

In 1970, Arellano, one of the authors
surgically obtained two adult lung flukes from
the right lung of a Peruvian male who had
been treated for pulmonary tuberculosis for
several years. DBoth worms were sent to
Miyazaki for identification, but he had he-
sitation in identifying them immediately,
because they were too few in number and
partly abnormal in morphology. In the pre-
sent paper the authors wish to show the
valuable worms in detail, which were ob-
tained from human body for the first time
in Peru.



Materials and Methods

The patient who harbored the present
lung flukes was a 36-year-old Peruvian male
peasant. He was born at Caifiete, Depart-
ment of Lima, and has never been outside
Peru. In early 1965, while he was hunt-
ing, he ate raw crabs in the jungle of
A guaytia, Department of Loreto, and in July
1965 he began to have weakness, slight
fever, cough, and pain in the lower part of
the thorax. In July 1966 he began to ex-
pectorate the sputum, which became bloody
in the middle of 1967. In every hospital he
visited, he was treated for pulmonary tuber-
culosis, but he had never felt better until
July 1970, when he was finally diagnosed as

169
paragonimiasis. The patient was treated
with bithionol in the hospital ‘‘Hipdlito
Unanue " in Lima, but Paragonimus eggs
never became negative in his sputum. Ac-
cordingly, a part of lung tissue involving a
worm cyst was surgically removed from the
inferior lobe of his right lung. After the
operation the patient has rapidly recovered
from his long illness.

The cyst harbored two adult lung flukes,
one of which was damaged during the
operation. The worms were fixed with 709
alcohol under pressure, and the unbroken
worm(A) was sent to Miyazaki, which was
then stained with carmine and mounted in
balsam. The other worm(B) was likewise

Figs. 1 and 2. Adults of Paragonimus sp. from man in Peru. 1. Worm
A, dorsal view.

testis, U : uterus,

Worm B, ventral view. A : ventral
sucker, D: vas deferens,

O: ovary, S: oral sucker, T:

: seminal vesicle.
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made up to a mounted specimen in Peruy,
and was later sent to Japan. But the latter
specimen was broken in transit; therefore,
it was remounted by Miyazaki after small
parts of cuticles and vitelline glands were
removed to
clearly.  The sputum of the patient before
treatment with bithionol was sent to Japan
in 10% formalin.

show the ovary and testes

Description

Measurements in millimeters unless other-
Worm A (figs. 1, 3, 4): Body
slightly damaged on the tip and right side,
measuring 15.9 long by 7.8 wide. Oral sucker
1.55 wide by 0.94 long; ventral sucker 1.02
wide by 0.97 long.  Ovary (fig. 3) situated
in right side and partly obscure in contour,
measuring about 1.1 by 0.9 in size, which
contains minute particles only with no egg
cells. Uterus filled with debris and a num-
ber of eggs which are highly variable in size
and shape. Vitelline ducts filled with de-
generate vitelline cells. Right testis (fig. 4)

wise noted.

Figs. 3-7. Details of ovaries (3, 5) and testes
(4, 6, 7) under the same magnifica-
tion. 3 & 4: Worm A, dorsal view.

5-7: Worm B, ventral view.

compact in shape and 1.5 by 1.2 in size,
containing minute particles without sperm ;
left testis
and vas deferens contain minute particles but
Cuticular spines lost in every
part of body except in a small area on dorso-
anterior part, where some spines are single
and some are splitted into two or three.
Worm B (figs. 2, 5-7): Body broken
posterior half, measuring 13.8 long by 7.2
Oral sucker 1.12 wide by 0.82 long ;
ventral sucker 0.82 wide by 0.80 long. Ovary
(fig. 5) situated in left side measures about
1.7 by 1.4, contour of anterior part being in-
distinct. Uterus contains some debris with-
out eggs. Right testis (fig. 6) approximately
1.6 by 1.0 and left one (fig. 7) 2.0 by 0.8,
both showing some branching. Sperms, egg
cells and vitelline cells invisible in reproduc-
tive organs, just
Cuticular spines entirely lost from the body.
Twenty eggs in formalin-preserved sputum
of the patient measure 73 to 92 by 47 to 53
¢, averaging 84 by 50. Egg-shell thin and
irregularly undulated.

invisible. Both seminal vesicle

no sperms.

in

wide.

the same as worm A.

Discussion

Though the present worms show a little
morphological difference in their testes, they
are most probably the same species, because
they lived together in a single worm-cyst of
the lung. Degenerative changes in the male
and female reproductive organs were ap-
parently due to bithionol.  The similar de-
generation of lung flukes by the same remedy
had already been reported by Yokogawa et
al. (1961) in animal experiments with P.
westermani and P. ohirai Miyazaki, 1939.
Although the present worms are not entirely
normal in morphology of the ovary and
testes, they were compared with some re-
lated species of Paragonimus. In Peru, only
a single species, P. peruvianus is known at
present, and P. caliensis, which was originally
found in Colombia, has recently been re-
cognized by Miyazaki in the northern part
of the country (unpublished). Worm A of
the present material is a little similar to P.



caliensis in the character of ovary and testis
as well as in the arrangement of cuticular
But, the ratio of oral and ventral
suckers is different between them:; i.e. in
worm A the oral sucker is apparently larger
than the ventral, while in P. caliensis both
suckers are almost the same size. Uterine
eggs are too variable in size and shape to
be compared with those of other species, but
the eggs in the sputum of the patient are
very similar to those of P. peruvianus and
P. caliensis.  Worm A is also similar to P.
harinasutai Miyazaki et Vajrasthira, 1968 in
the character of the ovary, testis and cuti-
cular spines, but this species found in Thai-
land has slightly larger ventral sucker than
the oral and its egg-shell is not undulated
but frequently thickened at the mnon-oper-
culated end. The testes of worm B are
somewhat similar to those of P. peruvianus
in their branching, but they are much smal-
ler than those of the latter as compared
with respective body size. Worm B is also
to P. mexicanus Miyazaki et Ishii,
1968 in the ratio of two suckers and branch-
ing of testes, which was found in Mexico
and is probably occurring in other Central
American countries. But they differ from
each other in size of the testes and branch-
ing of the ovary. As compared with P.
kellicotti Ward, 1908, the North American
species, the present worms are quite different
in the ratio of two suckers and character of
eggs.

Ultimately, it seems that the present worms
are an undescribed species, and this pro-
bability is increased by the fact that the
authors found in 1971 an undescribed meta-
cercaria in Tingo Maria located about 60
kilometers from Aguaytia, where the patient
is suspected to have been infected with the
present worms (unpublished). Anyhow,
these valuable worms obtained from the
human lung should be definitely identified
adults
metacercariae are available from the above-
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Summary

Two adult lung flukes, Paragonimus sp.
were demonstrated from man for the first
time in Peru. They were surgically obtain-
ed from the right lung of a 36-year-old
Peruvian male, who was suspected to have
been infected in the district of Aguaytia,
Department of Loreto. The worms showed
degenerative changes especially in
organs, which were due to
bithionol administered before the operation.
They were described and compared with
related species of Paragonimus, but agreed
with none of them in morphology, suggest-
ing that they might belong to an undescrib-
ed species. However, the definite identifica-
tion of the present worms was postponed
until more materials are available in the
future.

re-
productive

Acknowledgement

The authors express their appreciation to Dr.
Victor Narvaez, Chief of the Pneumology Depart-
ment, Hip6lito Unanue Hospital, who gave access
to the clinial history of the patient.

Literature Cited

1) Arce, J. (1915): La paragonimiasis en el

Pert. La Créon. Med., Lima, 32, 249-254.

2) Barton, A. L. (1910): Un caso de distoma-
tosis pulmonar contraida en el Pera. 71bid.,
27, 142-144.

3) Corvetto, A. (1921a): Un caso mas de para-
gonimiasis pulmonar, observado en el Per.

Medicina Ibera, 15, 359-362.

4) Corvetto, A. (1921b): Paragonimiasis pul-
monar. La Crén. Med., Lima, 38, 246-252.

5) Grados, O., Ibafiez, N. and Arrasco, M.
(1962) :  Distribucion de la paragonimiasis
en el Perd. Arch. Peruanos Pat. Clin., 16,
167-178.

6) Grados, O., Rivera, D. and Miranda, J.
(1971) :  Paragonimiasis pulmonar. Caso
tratado con 2-2’ thiobis (4, 6-diclorophenol).
Ibid., 25, 89-98.

7) Grados, O., Cuba, C., Mazabel, C. and
Morales, N. (1972): Epidemiologia de la
paragonimiasis en el Pera. Ibid., 26, 37-46.

8) Ibifez, N. and Miranda, H. (1967):  Para-



gonimiasis. Hallazgo de formas adultas del
género Paragonimus Braun, 1899 en gato
(Felis domesticus Linneo, 1758) procedente
de zona endemica, en Cajamarca, Pert. Ibid.,
21, 223-236.
9) Ibifiez, N. and Miranda, H. (1968) :
gonimiasis III. Hallazgo del parésito adulto
en hurén (Didelphis azarae pernigra). Ibid.,
22, 25-30.
Little, M. D. (1968) : Paragonimus caliensis
sp. n. and paragonimiasis in Colombia. J.
Parasit., 54, 738-746.
Mirand, H., Hernandez, O., Montenegro, H.
and Alva, F. (1967) : Paragonimiasis. Nota
sobre tres nuevas areas de procedencia de
portadores de la enfermedad. Arch. Peruanos
Pat. Clin., 21, 215-222.
Miyazaki, I. and Ishii, Y. (1968) : Studies
on the Mexican lung flukes, with special re-
ference to a description of Paragonimus
mexicanus sp. nov. Jap. J. Parasit., 17, 445-
453.
Miyazaki, I and Vajrasthira, S. (1968): On
a new lung fluke found in Thailand, Para-

Para-

10)

11)

13)

gonimus harinasutai sp. nov. Ann. Trop.
Med. Parasit., 62, 81-87.

Miyazaki, 1., Ibifiez, N. and Miranda, H.
(1969) : On a new lung fluke found in Peru,
Paragonimus peruvianus sp. n. Jap. J. Pa-
rasit., 18, 123-130.

Miyazaki, I., Ibafnez, N. and Miranda, H.
(1971) : Studies on the metacercaria of Para-
gonimus peruvianus. Ibid., 20, 425-430.
Morales, M. R. (1963): Paragonimiasis
pulmonar en el Perd. Presentacion de cinco
Arch. Peruanos. Pat. Clin., 17, 26-

14)

15)

16)

casos.
40.
Urteaga, O., Ibifez, N. and Miranda, H.
(1968) :  Paragonimiasis IV. Aspectos his-
topatologicos en animales reservorios. Ibid.,
22, 31-42.

Yokogawa, M., Yoshimura, H., Sano, M.,
Okura, T., Tsuji, M., Takizawa, A., Hara-
da, Y. and Kihara, M. (1961) : Chemotherapy
of paragonimiasis with bithionol. 1. Experi-
mental chemotherapy on the animals infect-
ed with Paragonimus westermani or P.
ohirai. Jap. J. Parasit., 10, 302-316.

17)

18)

RIV=TANDHMHTA AR B FHHEHR)

B

— BB

(UMK FEREEFE R FEHERN)
R. Celso Arellano Z.

(R —

, U =, Hipélito Unanue %5%)

Oscar Grados B.

('\c}l/'_r

ZOETIE, SHAAMEY S, ADERHIEIL R
TR, 13 e A CRIEIC S hieotz. 104, 2
W= =V HINCFATHAZ 02D, AL
TEMESTEN, 19674E12iE, ~=2v— T ThidkH
REDBFATHO R 20 b2 bh, DNTT7 7 RxXIh
bhlhlahie. TNHIRERFRALELZONTE
eV = AT N UfiRR L 3el R slATHE I L
bhb, 69FIT, ~—ffikb i) AEx bhi:
(AFE, 18, 123-130). & OIiChEEIX, _EEFfTHiT,
ERCA XD bR BEDRNC, 2ve BT
EOHVHRHSARBELTWAZ LEZHLMIC L G
FER). Lich->T, RMFORERE, FEL LT
—ffikd, LEECHYHRELRDHIBZILERELLN
5. (UPCHMEERRT S Z LIIARAR). gk, A

Y=, D&MD)

Eix, hRVFBELTWSED, Bkl VELEFE, =
DENCIEEL ot LT AN, TOEC _ERFETHA
BEN UL —HFRER (v L M) CRELZEED
NB6FEDOBOAMMN» S 2kmA L Y EShiz. Zo/E8
FIX65FLIR, Witz iR S h, TOFIThH g & )
LT, €547 —nNERAL, BEF OIS
BROBNEVWSEET, Fifshifitds. fiffix2
DL LEDIDITEMEN L BN, KYDOFELMD Z L
NTERPOID, BsmfEo rhl b—F L b0k
L7=3oT, RefE L Bbh s, RUEHT SbiC
ZLOMERZ OB ET, AEEZS LU, Le
L, ZOBENRYE L EBEDLNBF» LR 60km B
NIHUE T, REFEDLI0H, KilgkoA XN H ) 7ER
Bz L, TOWHEEMTIZLOTHS .

(52)





