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RECENT ADVANCES IN DIAGNOSIS OF
PARAGONIMIASIS®

CHUNG HUEI-LAN (4 2% ), Hou TSUNG-CH'ANG (/Z%F &)
AND L1 T'IEN-HUANG (&£ X %)
Department of Medicine, The Central People’s Hospital, Peking

SHEH MING-P’ENG (&42f%) AND YANG CH'UNG-LI (452 42)
Department of Pathology, Chinese Union Medical College, Peking

This paper deals briefly with the methods of diagnosing inapparent,
obscure or atypical cases of paragonimiasis together with some illustra-
five cases In so far as they are of common interest to students of para-
sitology and tropical medicine. These methods are part of the fruitful
results(1-8) of active investigation on paragonimiasis undertaken in re-
cent years and reflect our growing interest in medical research. It is
safe to say that research work in New China has definitely advanced our
knowledge of paragonimiasis, its pathology, epidemiology, clinical mani-
festations, diagnosis, treatment and prevention. Readers interested in
the various aspects of this disease will find valuable information in the
numerous articles recently published in the Chinese Journal of Internal
Medicine, the National Medical Journal of China and the Chinese Medical

“This article was originally written by the senior author at the invitation of the
Editor of the Rewista Brasileira de Malariologia e Doencas, Tropicais for a special
number of that journal in homage to Dr. Samuel B. Pesséa on his retirement as
Professor of Parasitology at the University of Sao Paolo. Much of the material
was taken from a paper in Chinese written by the senior author and his associates
for a symposium on paragonimiasis published in the National Medical Jouwrnal of
China in December 1955. The paper now includes, in addition, the autopsy findings

of 2 cases by Professor C. H. Hu, whose invaluable help is here gratefully acknow-
ledged.
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Journal. Three symposia on paragonimiasis(9-11) have recently been
published in the first two of these journals.
Paragonimiasis occurs in different clinical forms. The typical cases

with chronic cough, hemoptysis and ova in the sputum are easy to re-

cognize, but symptomless cases (including very mild cases, inapparent
Infection or latent cases, early cases, and spontaneously healed or thera-
peutically cured cases) and cases with most atypical or very obscure
symptoms without expectoration or with slight expectoration but no
ova 1n the sputum are usually either missed, wrongly diagnosed or con-
fused with other conditions. The. various clinical forms of parago-
-nimiasis which present diagnostic difficulties include the tollowing
groups of cases: 1. Cases with central nervous system involvement
(cases simulating tuberculous meningitis, encephalitis, brain tumors,
cerebral abscess, cerebral cysticercosis, idiopathic epilepsy, spinal neo-
plasm, and tuberculosis of the spine); 2. Cases with involvement of in-
trathoracic structure simulating chronic bronchitis. bronchiectasis,
pulmonary new growth, lung tuberculosis, acute or chronic pleurisy
with or without pleural effusion, chronic adhesive pericarditis, spontan-
eous pneumothorax, pyothorax, polyserositis, etc.: 3. Cases with involve-
ment of intra-abdominal structures simulating chronic tuberculous perito-
nitis, chronic enterocolitis, chronic appendicitis, intestinal adhesions
with or without obstructive symptoms, hepatitis, liver abscess, sub-
- phrenic abscess, perisplenitis, and renal tuberculosis or neoplasm;
4. Cases with involvement of the superficial lymph nodes, cutaneous or
subcutaneous structures simulating localized inflammatory swelling ot
the lymph glands, the skin, or subcutaneous tissues. To ensure correct
diagnosis of such clinical forms of paragonimiasis, particularly those
without expectoration or with sputa containing no ova, we propose the
application of three important diagnostic procedures in the study of all
suspected cases as follows: 1. Epidemiological considerations: 2. In-
tradermal test; 3. Complement fixation test.

1. Diagnostic importance of epidemiological data and considerations. Epide-
miological data are of paramount importance in the diagnosis of all in-
tectious diseases. This is especially true in the diagnosis of all parasitic
or endemic diseases. Since human paragonimiasis is contracted through
eating raw or under-cooked crabs or crayfish containing metacercariae of
Paragonimus westermani and since such infected crabs and crayfish
usually occur only in endemic areas, it is most important in diagnosis to
ascertaln whether patients suspected of the disease come from endemic
regions and whether they have the habit of eating raw or inadequately
cooked crabs or crayfish. With the rapid development of modern com-
munications, clinicians in nonendemic areas have to be ever alert to the
possibility of meeting cases from infected areas. We believe that any

o
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patient with a positive history of having eaten raw crabs or raw crayfish, -
particularly when the crustacea consumed were from endemic regions,
should be considered as a potential case of paragonimiasis until proved
to the contrary.

2. Diagnostic importance of intradermal test for paragonimiasis. In our ex-
perience(7,8) cases of paragonimiasis have invariably shown a strongly
positive reaction to an intradermal injection with paragonimus antigen
Recently the intradermal test was used by us for screening paragonimia-
sis cases during surveys in endemic as well as in suspected areas. In
one locality where 2,309 individuals were examined, 398 (17.2 per cent)

were found to have paragonimiasis as evidenced by the positive intra-
dermal test. Of these 398 patients with positive reaction, however, only
117 revealed ova in the sputum upon the first examination. Complement
fixation tests of the sera collected at random from a group of these patients
with positive intradermal reaction but with no ova in the sputum were
done and they all showed a clear-cut positive complement fixation reac-
tion. The disparity between the number of skin-test positive cases and
that of sputum-positive cases, however, dwindled very rapidly in direct
proportion to the number of examinations of sputum specimens collected
at different times from the same patients, because most of the cases with
positive skin-test but with negative sputum on the first examination
eventually showed ova in the sputum when repeated examinations
were made. Some of the patients actually had no sputum, and the
so-called sputum specimens examined were saliva mixed with mere
pharyngeal secretions. In such cases it was only natural that no ova
could be found. It seems very clear that intradermal test with parago-
nimus antigen is a most valuable procedure for the diagnosis of paragoni-
miasis 1n clinical practice as well as 1n epidemiological surveys.
According to our recent experience in Kwangtung province skin tests
done with antigens made from adult worms of Schistosoma japonicum

and Clonorchis sinensis separately were quite specific and useful.

3. Diagnostic importance of complement fixation test of serum and spinal fluid

for paragonimiasis. We found that out of 51 inpatients with proved para-
gonimiasis whose sera were subjected to the complement fixation test,
50 cases or 98 per cent showed a clear-cut positive reaction and only 1
case or 2 per cent gave a negative result. The cerebrospinal fluids of
24 Inpatients with cerebral paragonimiasis were also subjected to the same
test, and 20 cases or 83 per cent showed a positive reaction and 4 cases
or 17 per cent reacted negatively. On the other hand, the cerebrospinal
fluids of paragonimiasis patients without cerebral involvement all gave
a negative complement fixation reaction. It should be pointed out here
that although the sera of some of the patients with clonorchiasis or
leprosy also showed a positive complement fixation reaction, cerebrospinal
fluids of these cases never gave a cross positive or a false positive reaction
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with the paragonimus antigen. Hence it appears that the test is more or
less specific for the diagnosis of cerebral paragonimiasis.

Through the application of the three diagnostic procedures above
outlined we were able to diagnose correctly many difficult cases of para-
gonimiasis which would have been missed otherwise. Six of these cases,
two with summaries of autopsy findings, are especially instructive and
are here reported.

REPORT OF CASES

CASE 1. Patient Chuan, a 9 year old Korean schoolboy was admitted to the
~ Central People’s Hospital on October 28, 1954 for fever, headache and vomiting for
six months. In the spring of 1953 he had been sent to a convalesecent home in the
northeast for “infiltrated pulmonary tuberculosis.” In January 1954 he developed
fever, mild headache, and vomiting. The symptoms became worse in May and the
patient was occasionally in a state of coma. He was treated in a large hospital
at Shenyang, where lumbar puncture showed the cerebrospinal fluid slightly turbid,
and once ‘“tubercle bacilli” were also said to have been found. His ecase was
diagnosed as one of tuberculosis of the meninges. He was treated with 48 om oi
streptomycin and rimifon of unknown dosage.

- Physical examination showed that the patient was well developed and well
nourished. The head organs, the heart and the lungs were normal. The neck was
slightly stiff. The spleen and the liver were not palpable. Neurological findings
were normal.

Laboratory findings. Erythrocytes 4,040,000. Hemoglobin 12 gm. Leukocytes

20,950. FEosinophils 20 per cent. Stool econtained eggs of ascaris. Findings of
cerebrospinal fluid were: appearance of ground glass, sugar positive for all five tubes
—quantitatively 60 mg per cent, Pandy’s test 4 plus, leukocytes 238 per cu mm,
polymorphonuclear neutrophils 81 per cent, and chloride 735 mg per cent. The
erythrocytic sedimentation rate was 15 mm at the end of one hour. Electrocardiogram
showed normal findings.

Roentgenograph of the chest taken after the patient’s admission showed no signi-
ficant findings, and he was treated as a case of tuberculous meningitis. Rimifon
orally and streptomycin intramuscularly and intrathecally were given. On November
19, the cerebrospinal fluid showed a reduction of leukocytes to 10 whereas Pandy’s
test was still positive. He was twice subjected to the intradermal test for para-
gonimiasis during hospitalization, and the results were strongly positive. The comple-
ment fixation tests of the serum and. cerebrospinal fluid for paragonimiasis were also
strongly positive. Repeated examinations of the cerebrospinzal fluid, sputum, and
gastric juice showed no paragonimus ova. A clinical diagnosis of paragonimiasis
with cerebral involvement was finally made, and the patient was treated with
chloroquine on November 18 at 0.225 gm daily by mouth gradually increasing to 0.45
gm. Eyeground examination on November 5 showed a bilateral edema of optic nerve
head. However, re-examination made on November 31 showed normal findings.
Roentgen examination of the chest made again on January 17, 1955 revealed a round,
dense mass behind the cardiac shadow. Laminography of the chest on J anuary 23
showed cavity formation not unlike that seen in paragonimiasis. By January 30,
a total of 17.74 gm of chloroquine had been administered.

Beginning on January 30, 1955 the patient had headache and vomiting as well
as convulsion once. On the following day he went into coma. Neurological examina-
tion revealed enlargement of the pupils with the right larger than the left. Reaction
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to licht was weak. Babinski’s sign of both sides were normal. Kernig’s sign of the
richt side was positive. Reflex of upper and lower limbs of both sides decreased.
Pressure of cerebrospinal fluid was 290 mm. Leukocytes 4. Pandy’s test 4 plus.
Cardiac rate 140 per minute and rhythm weak. Emergency treatment was given
without effect. The patient finally died on February 1, 1955. |

PATHOLOGICAL EXAMINATION. Chest cavity. There were extensive fibrous ad-
hesions between the lungs, chest wall, diaphragm, and pericardium as well as between
the lobes of the lungs themselves.

Lungs. On the surface of the posterolateral aspect of the right lower lobe about
9 em from the lower costal margin there was a horizontal band of fibrous thickening,
moderately firm, measuring about 6 by 0.8 em. On section it was found to contain a
dry vellowish granular substance which microscopically was composed of necrotic tissue
surrounded by fibrous tissue with infiltration of lymphocytes and a small number of
leukocytes and foreign body giant cells. However, neither paragonimus ova nor
parasites were observed. In the medial aspect of the left lower lobe four scattered
lesions similar to the above were seen, the largest being 1 by 0.7 cm.

Brain. The two frontal lobes were not symmetrical, the right being larger, softer,
with flattened convolutions and shallow sulei. The brain tissue of the left frontal
lobe near the anterior third of the central sulcus was slightly depressed, dull and
vellowish-red. Near the inferior sulcus there was a small amount of fibrinous exudate.

The left temporal lobe was soft and larger than the right, its sulei were shallow.
Sections of the brain revealed the following:

2. Scattered necrotic lesions near the lateral side of the left frontal lobe (the
largest measuring 0.4 by 0.3 em) pale-yellow, and surrounded by dense fibrous tissue.

b. Scattered irregular intercommunicating necrotic lesions were seen at the
nosterior one third of the superior frontal suleus of the right frontal lobe. These

lesions had greyish-yellow coagulated material in the center. The largest measured
1 em in diameter. The left ventrical was dilated.

c. The necrotic lesions in the right temporal lobe were even more extensive,
occupying one third of the area in the coronal sections of the hemisphere. The lateral
ventricle was compressed and reduced in size.

d. In the central part of the right temporal lobe the necrotic lesions were ex-
tensive. The basal ganglia, globus pallidus and claustrum were largely destroyed.
The necrotic parts were close to the margin of the anterior branch of the internal
capsule, the largest area of necrosis measuring 2 cm in diameter.

e. The lateral ventricles of the occipital lobes were all dilated, including the
fifth ventricle.

Microscopic examination. The central portion of the necrotic area was stained
red and was surrounded by several layers with different types of cells. The inner-
most layer contained small numbers of broken nuclei, the next layer contained granula-
tion tissue, further out was a layer of dense tissue composed of fibrocytes and glia
cells, and the outermost layer was infiltrated by many inflammatory cells composed
of neutrophils, eosinophils, plasma cells, lymphocytes and phagocytes. In this region
could be seen various numbers of ova, some of which were already surrounded Or
invaded by foreign body gilant cells.

The right parietal lobe contained organized lesions in addition to necrotic
foci, also containing ova. The meninges of the right parietal lobe were intimately
adherent to the necrotic foci and they showed lymphoeytic infiltration and ova.

The wall of the lateral ventricle in the left occipital lobe was also damaged.

A few ova were seen in the ventricular cavity. The brain tissue surrounding the
necrotic areas showed evidence of degeneration.
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Pathological diagnosis. Paragonimiasis of brain: extensive necrosis of both
frontal lobes, left temporal lobe, right parietal lobe: moderate hydrocephalus: old
paragonimiasis of lungs; acute splenic tumor; slight fatty change of liver. Cause
of death: extensive damage to the brain due to paragonimiasis. (There was no evi-
dence of either pulmonary tuberculosis or tuberculous meningitis.)

CASE 2. Patient Chin, a Korean boy, aged 12, was admitted to the Central
People’s Hospital on October 26, 1954 on account of fever, headache, vomiting, and
attacks of convulsions for one month and a half. He was previously treated in a
hospital at Yingkou. His cerebrospinal fluid showed: pressure 600 mm, cells 50-3,500
DEr cu mm, sugar 12.5 mg per cent, chloride 544.9 mg per cent, and pellicle formation
twice. On October 13 tubercle bacilli were said to have been found in culture, and
the patient was treated as a case of tuberculous meningitis with rimifon orally
plus streptomycin intramuscularly and intrathecally but without any benefit. He
was then sent to Peking for further investication and treatment. The patient’s
past history was not known as he was a war orphan. S

Examination on admission showed the following findings: moderately developed,
and moderately nourished. Mentally clear. Neck slightly stiff. Heart and lungs
normal. Liver and spleen were not palpable. Neurological examination revealed
ptosis of left upper eyelid. Kernig’s signs were positive on both sides. Eyveground
examination showed slight edema of optic nerve head. Erythrocytes 2,700,000.
Hemoglobin 12.5 gm. Leukocytes 8,800 with eosinophils 1-6 per cent. Urine and
stool normal. Cerebrospinal fluid showed g pressure of 240 mm and 278 leukocytes
of which 98 per cent were polymorphonuclear neutrophils, cerebrospinal fluid sugar
was 37 mg per cent and chloride 684 mg per cent.

After admission the patient was treated with rimifon and streptomyein. On the
fifth day of hospitalization, he suddenly developed high fever, lethargy, coma and
Incontinence of urine. Leukocytes in the blood were found increased to 27,000.
The cerebrospinal fluid had a pressure of 330 mm, appeared cloudy, and contained
11,750 leukocytes per cu mm. Three days later the patient regained consciousness.
By then the leukocytes in the spinal fluid were reduced to 175, but the spinal fluid
sugar remained low at 25 mg per cent. Repeated examinations of the cerebrospinal
fluid for tubercle bacilli including two animal inoculations were all negative.
Roentgen examination showed no active lesions.

The patient after admission was subjected to paragonimus intradermal test and
complement fixation tests of the serum and cerebrospinal fluid. The results were
all positive. However, repeated examinations of the sputum, feces, and cerebrospinal
fluld showed no parasite ova or tubercle bacilli. On November 12, the patient’s left
eyeball was found to show some limitation of movement. In the meantime the
muscular tone of the upper and lower limbs of the right side was reduced and right-
sided Babinski’s sign and ankle clonus were demonstrated. Thereafter the patient
often became lethargic and frequently vomited. The size of his pupils and their
reaction to light varied from time to time. He was finally diagnosed as a case of
paragonimiasis with cerebral involvement. He began to receive chloroquine treat-
ment on December 4. Electrocardiogram done on December 27 revealed changes
suggesting myocardial change. By December 31, 1954, the total dose of chloroguine
given was 5.94 gm. The treatment was stopped as the patient showed . signs of
general muscular weakness. Exploratory craniectomy and gz decompression opera-
tion to relieve intracranial pressure were considered, but the patient was too 1ill
to be operated upon. His general condition became progressively worse and his
visual power showed rapid deterioration. State of coma set in and eventually the
patient died on January 12, 1955,
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RECENT ADVANCES IN DIAGNOSIS OF PARAGONIMIASIS 11

PATHOLOGICAL EXAMINATION. Chest cavity. There were extensive fibrous ad- -

hesions between the right lung, chest wall, diaphragm and pericardium, and between
the left upper lobe and the lingula. |

Lungs. A ftriangular scar was present about 1 em from the lower margin of
the left upper lobe. On section it showed an old fibrous tubercle.

Brain. Fibrous adhesions were present in the meninges of the anterior portion
of the left frontal lobe. The surface of the left frontal lobe was rather soft, and
the sulcus shallow. | |

~ Sections of the brain showed dilatation of both lateral ventricles. The foramen
of Monro was 1.3 cm in diameter. The inner surface of the ventricles was smooth
and glistening.

There were five abscess-like lesions in the anterior end of the left frontal lobe,
the largest measuring 1.2 by 0.8 cm.

In the calcarine fissure of the left occipital lobe were scattered smaller lesions
of the same kind.

The left half of the midbrain was enlarged with loss of its normal structures.
There was a tunnel-like cavity at the lateral margin of the central part of the
midbrain, containing dark yellowish pus-like material. Near the medial end of the
tunnel there was another tunnel, 1.7 by 0.3 cm, containing a degenerated grayish
parasite. The aqueduct of Sylvius was compressed.

There was an abscess measuring 1.5 ecm in the superior reticular formation of
the pontine nucleus.

Microscopic examination. The microscopic changes of the above mentioned les-
ions were similar to those of Case 1. Ova were also found.

In the left cerebellum, in' the region of the dentate nucleus, there was a soft
lesion measuring 0.7 by 0.5 em; 1.5 em helow this lesion there was an abscess,
measuring 1.5 by 0.6 em, which extended from the vicinity of the fourth ventricle
below to the margin of tonsillar lobe above.

Pathological diagnosis. Extensive fibrous adhesions between the right visceral
pleura, the entire right chest wall, the diaphragm and the outer surface of the
pericardial sac. Abscess formation in the left frontal lobe, midbrain, pons, and
cerebellum with moderate hydrocephalus. Some acute splenitis and fatty degenera-
tion of liver. Cause of death was extensive necrosis of brain tissue due to para-
gonimiasis. (No evidence of tuberculous meningitis.)

CASE 3. Chiang, a Korean schoolboy of 14 was admitted on March 26, 1954 for
intermittent pulsating pain of the forehead since April, 1953. Simultaneously
he felt pain in both thighs and knee joints. After resting for three to four
days he became bhetter. However, about a month later he developed paroxysmal
headache and illusion of seeing flying flies. He also frequently had abdominal
pain with watery stools two to five times per day without blood or pus.
In July 1953 he entered a hospital in Changchun for treatment on account of fever,
cough and expectoration of yellowish-white sputum with blood streaks. By January
1954 the patient had developed numbness of the right upper extremity. The grip
of the right hand was weak. A sudden attack of mental confusion accompanied
by stiffness of the extremities appeared and lasted about five minutes. The same
symptoms ‘occurred several times later and were associated with incontinence of
urination and white foam from the mouth. There was no convulsion or biting
wound of the lips and tongue. The patient had severe headache after each attack.
Prior to hospitalization, he had often had headaches but only occasional cough with
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little sputum. He had not been treated previously with either antimony prepara-
tions or emetine hydrochloride.

Physical examination on admission. Body temperature 37.3 C. Body weight
64 pounds. Moderately deirelc.';ped and nourished. The patient was mentally clear
but depressed. Skin normal. No general edema of lymph glands. Pupils were equal
with normal reaection to light. Mild trachoma O0.U. Kars, nose, and throat were
all nmormal. Neck slightly stiff. No cardiac enlargement. No murmurs. Blood
pressure 100/56 mm of mercury. Lungs clear. Abdomen flat without tenderness.
Liver and spleen were not palpable. No fluid was found in the abdomen. The

spine, the extremities, the rectum, the genitalia, and the tendon reflexes were all
normal.

Neurological findings. Cranial nerves including visual field and eyeground
examinations were normal. The deep and superficial sensations in general were
also normal. The right upper and lower limbs showed a weakness of muscular tone
without atrophy. Chaddock’s and Babinski’s signs were positive on both sides.

Laboratory findings. Hemoglobin 14 gm. Erythrocytes 4,410,000. Leukocytes
0,800. Neutrophils 40 per cent. Lymphocytes 38 per cent. Xosinophils 16 per cent.
Monocytes 6 per cent. Urine normal. The thymol turbidity test showed a reading
of 8 Maclagan units. Non-protein nitrogen 26 mg per cent. Cholesterol 218 mg
per cent. Plasma albumin 4.62 gm per cent and plasma globulin 2.32 gm per cent.
Blood sedimentation rate normal.

On the second day of admission roentgenography revealed a normal skull. A
chest film showed a few nodular shadows with irregular calcified spots in the upper
region of the right hilum. Cardio-diaphragmatic angle also showed irregular
nodular shadows. Electrocardiogram showed normal findings. Cerebrospinal fluid
was clear and colorless. Pandy’s test negative. Sugar positive in all five tubes.
Total cells 4. Leukocytes 2. Paragonimiasis complement fixation tests of the
serum and the cerebrospinal fluid were negative. Repeated examinations of sputum
and feces showed no paragonimus ova. Nor was tubercle bacillus found in the
sputum. However, Charcot-Leyden crystals were found. On April 6 an in-
tradermal test with paragonimus antigen (1:250) gave a strongly positive reaction.
On April 22 and May 3 a few paragonimus ova were found in the sputum, and
diagnosis of paragonimiasis was established.

The sputum of the patient had been repeatedly examined but no eggs of the
parasite were found. Paragonimiasis complement fixation tests of the serum and
the cerebrospinal fluid were both negative. The fact that the patient had lived
in an endemic area of paragonimiasis, the positive intradermal test, the eosinophilia
and the presence of Charcot-Leyden crystals in the sputum all confirmed the diagnosis
of paragonimiasis.

The sputum was examined daily with the concentration method for paragonimus
ova, and only on the twenty-eighth day and thirty-third day after admission were
a few ova found. Thus it is clear that odd cases of paragonimiasis with a negative

complement fixation test and absence of paragonimus ova can be diagnosed by means
of epidemiological data and the intradermal test.

CASE 4. Patient Hsieh was a male of 98 and native of Hopei. He went to
Korea in March 1951 and returned in March 1954. During his stay there he had
eaten half-cooked crabs and drunk unboiled water. He began to have cough with
dark red blood clot and occasionally blood streaks since March 1953. Half a month
later the symptoms disappeared. He had no chest pain, fever or dyspnea. However,
i August of the same year, he felt ill again with pain in the right upper chest
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and afternoon fever. He recovered spontaneously after a week. In June 1954 he
was fluoroscoped at the hospital where he worked and was found to have pleural
fluid in the right chest cavity. He was admitted to the Central People’s Hospital
on October 29, 1954 for cough and hemoptysis.

Physical examination. Well developed and well nourished. Skin normal. No
general glandular enlargement. Left submaxillary lymph glands were palpable and
tonsils enlarged. Trachea was in the middle. Slight dullness was found in the right
upper chest and dullness from the seventh thoracic vertebra downward. Respiratory
sound was diminished. No rales. The heart was normal. The liver was found to be
enlarged one finger breadth below the right costal margin. The spleen was just
felt. Knee jerks mnormal. Body temperature 36 C. Blood pressure 118/70.
emoglobin 14.8 gm. Leukocytes were 6,700 with 71 per cent of polymorphonuclear
neutrophils and 4 per cent of eosinophils. Urine and stools were normal; the latter
contained no ova. EKG showed suspicious evidence of incomplete right bundle-
branch block and myocardial damage. X-ray of chest showed evidence of right-
sided pleurisy with effusion. Tubercle bacilli were found in the sputum. Repeated
examinations of the latter failed to show paragonimus ova. Clinical diagnosis:
pulmonary tuberculosis and tuberculous pleurisy with pleural effusion. In view of
the fact that the patient had been to endemic areas of paragonimiasis, the serum
complement fixation test and the intradermal test for paragonimiasis were done.
The results of both tests were strongly positive. Further examinations of the
sediments of the pleural fluid showed presence of paragonimus ova. Lhe patient
was therefore suffering not only from pulmonary tuberculosis but also from para-

gonimiasis. The latter diagnosis would have been missed if the three diagnostic
methods had not been used.

CASE 5. Patient Hsi, a male of 27 from Shansi province, began to have
frequent dull pain around the umbilicus and severe attacks of hematemesis
In the spring of 1951. The symptoms became worse in 1952 and he was unable
to work, However, he had neither cough nor chest pain. In 1953 his stool was
found to contain blood. He had been treated elsewhere in two different hospitals
on many occasions as a case of peptic ulcer without any success. In the same year
two small intra-abdominal masses were found on the left side of the umbilicus and
the patient vomited blood. His lungs were normal. On January 17, 1955 he was
admitted to the Chinese Union Medical College Hospital for severe abdominal pain.

Examination on admission. Development and nutrition normal. Chest not
remarkable. Tenderness over right side of abdomen. An elongated mass was felt
in the left umbilical area. Liver edge was just palpable. Other findings were
normal.

During hospitalization, the patient was subjected to x-ray examination of the
chest, bronchoscopy, biopsy of lymph nodules, examination of gastric juice and bile
fluid, liver function test, cholecystography and rectal biopsy. The results were all
normal. There was no sputum. Repeated examinations of the stools for para-
gonimus ova gave negative results. Except for an increase of eosinophils to 45 per
cent, the blood picture was normal. Because of the unexplained eosinophilia the
patient was subjected to the intradermal test and the complement fixation test of
the serum for paragonimiasis. Unexpectedly, both results turned out to be strongly
positive. Our attention was therefore focused on the diagnosis of paragonimiasis.
On being further questioned, the patient admitted that on four different occasions
from April to July 1950 he had eaten raw crabs caught from a brook in Wenkiang
district some 20 miles from Chengtu in Szechuan province. FEach time he ate 2 or 3
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crabs. Seven or eight months later he developed abdominal pain and “hematemesis.”
Thus it appeared almost certain that the patient had paragonimiasis infection *
An additional epidemiological evidence in favor of the diagnosis of paragonimiasis
was the fact that according to the medical literature (12), cats and dogs in Chengtu
had been found to harbor lung flukes indistinguishable from Paragonimus westerman;.
The patient responded well to g2 subsequent course of chloroquine therapy which
abolished all abdominal signs and symptoms and restored the blood picture to normal.
This gratifying therapeutic result following specific treatment constitutes a further
proof that the patient had paragonimiasis.

CASE 6. Patient P’eng, a girl of 18 from Kirin province, was transferred to
the Central People’s Hospital for further observation from another hospital in Peking
in January 1955 for severe headache and vomiting. The results of our Iin-
tradermal test and complement fixation test of the serum for paragonimiasis were
both strongly positive. Complement fixation test of the cerebrospinal fluid was,.
however, negative. Earlier specimens of cerebrospinal fluid before the complement
fixation test was made showed marked increase of eosinophils which gradually dis-
appeared within two weeks. No sputum. Roentgenogram of the chest showed
normal findings. (Detailed account of this case particularly in 7respect of
the relationship between eosinophilia and paragonimiasis will be reported separately).
Careful questioning showed that the patient had always lived at Yenpien in Kirin
province, where the people have the habit of eating a kind of raw crayfish called
Laku. In the past the patient herself had often eaten uncooked ecrayfish. It
seems practically certain that all her symptoms were caused by paragonimiasis.
Following the discovery of this case, a brief epldemiological survey was made at
Yenpien, which comfirmed that the locality is an endemic area of paragonimiasis
hitherto unknown.

It is clear from the above cases, particularly Case 5 and Case 6 that we
can determine, without our actual presence, new areas of paragonimiasis if
full use of the three diagnostic methods are made. Szechuan and Kirin
provinces from where no paragonimiasis cases have been reported betore
are now considered as endemic regions. Undoubtedly, these methods
when extensively adopted will be very useful in investigating the
epidemiology of paragonimiasis in all suspected or endemic areas.

SUMMARY AND CONCLUSION

1. Three procedures constituting an advance in the diagnosis of
paragonimiasis particularly in cases with obscure, atypical, early, latent
or Inapparent infection without discharge of ova in excreta are pre-
sented.

2. Six very obscure cases are reported to illustrate the value of the
new diagnostic triad.

“ A recent survey made by us in Wenkiang district of Szechuan province has
actually implicated that district as a paragonimiasis infected arvea. Details of this
survey will be published later in the Chinese Medical Journal.
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3. Summary of the main autopsy findings of 2 very instructive cases
(Case 1 and Case 2) are given in some detail. The postmortem findings
have fully proved the value of these diagnostic procedures and the un-
wisdom of relying too much on the findings of certain highly specialized
laboratory methods of diagnosis. In these 2 cases the roentgenological
indings of the chest, the electrocardiographical changes, and the report-
ed discovery of “tubercle bacilli” in the cerebrospinal fluid, obviously due
to laboratory error, were disproved by the autopsy findings. Both the
patients had no tuberculosis either of the lungs or the meninges but had
paragonimiasis with fatal cerebral involvement and adhesions between
the chest wall, the lungs, the pericardial sac and the diaphragm.

4. Two new endemic areas of paragonimiasis were discovered
through the diagnosis of 2 exogenous cases (from Kirin and Szechuan
provinces) seen in Peking. These cases would have been missed had it
not been for the fact that the new diagnostic triad was carefully applied.

0. The proposed diagnostic triad constitutes a very useful weapon
In surveys of and campaigns against paragonimiasis, as it facilitates early
and accurate diagniosis. According to our recent experience in Kwang-

tung province the same principles, particularly the skin test, may be

applied with advantage in surveys of and campailgns against parasitic
diseases like schistosomiasis, clonorchiasis, etc.

6. The intradermal test is a very convenient and tairly reliable pro-
cedure for screening paragonimiasis cases in epidemiological surveys.
Only skin-test positive cases need be subjected to sputum examination
for paragonimus ova and serum complement fixation test.
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THE COMBINED USE OF PUMPKIN SEED AND
ARECA NUT IN THE TREATMENT OF
TAPEWORM INFECTIONS

L. C. FENG (&@gn)
~ Department of Parasitology, Chunese Union Medical College, Peking

INTRODUCTION

Areca nut is found in anthelmintic prescriptions in old Chinese
medical literature published more than twelve hundred years ago. For
centuries it has been employed either in combination with other drugs
or alone for the treatment of tapeworm infections. In 1936 Liu(1) first
advocated the use of this remedy in the treatment of tapeworm infections
in modern medicine in China. In 1949 Feng and his associates(2) first
made investigations on the action of areca nut on tapeworms and found
that areca nut had, in varying degrees, a paralytic effect on Taenia solium,
Taenia saginata and Hymenolepis nana; the last named species being the
most sensitive to the action of the drug, T. solium the next and T. saginata
the least. In a 1-2 per cent extract of areca nut in normal saline, H. nana
was found paralyzed almost instaneously. In the same solution, the
period from the time the head of T. solium lost its power of attachment
to the time the head and immature segments became paralyzed was three
to ten minutes; while with T. saginata the period was three to twelve
minutes. The action of areca nut extract on the gravid segments of T.
soliwum and T. saginata was less marked, as they became flaccid in ten
minutes and twenty-five minutes respectively. Although the gravid
segments of both species became flaccid under the influence of areca nut
extract, they were never completely paralyzed, and the residual acti-
vity was more marked in T. saginata than in T. solium.

Beside the extract, Feng and his associates also prepared an areca
bismuth compound which proved effective in the treatment of Taenia
taeneaformis and Dipylidium caninum infection in a cat.

Feng(3) in 1950 further investigated the therapeutic effect of areca
nut decoction, areca nut extract and areca bismuth compound in the treat-
ment of human tapeworm infections. The results demonstrated clearly
the difference in the therapeutic effect of areca nut preparations in T.
solium and T. saginata. He treated 22 cases of T. solium infection with
different areca nut preparations—decoction in 6 cases, extract in 10 cases,
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and areca bismuth iodide compound in 6 cases—and all were completely
cured, while among 16 cases of T. saginate infection only 5 cases were
cured. It was concluded therefore that areca nut might be considered a
specific for T'. solium, while with T. saginata the therapeutic effect was only
about 30 per cent effective. In recent years, through clinical application
In this country, other authors have also proved that areca nut is more
effective in the treatment of T. solium than T. saginata infections. In 1951
Chung and others(4) reported the cure of 32 out of 34 cases (94.1 per cent)
of T. solium infection treated with areca nut, but in their 26 cases of
T. saginata infection only 13 or 50 per cent were cured. In 1954 Wang(5)
reported on 106 cases of T. sagincta infection treated with the same
remedy, among which 50 cases or 47.2 per cent were successful.

With regard to the therapeutic effect of areca nut on human cases
of Hymenolepts nana infection, Feng(3), Hsii(6) and Wang(7) have all
obtained good results. |

Areca nut has also been found efficacious by Chang(8), Fu(9) and
Chia(10) in the treatment of Diphyllobothrium latum mfectlon and Dy
Wu and Chen(11) in Fasciolopsis buski infection.

- To sum up, areca nut is very effective for T. solium, Hymenolepis
nana, Diphyllobothrium latum and Fasciolopsis buski infections. It is
also useful in the treatment of T. saginata infection, but the rate of cure
1s only about 30-50 per cent. Although T. seginata is less dangerous than
T. solium,* yet the infection with the former is more widely distributed.
The population in some localities is heavily infected with T. saginata.
For example, in one district in Sik’ang reported by Wang(5), among
150 Tibetans examined 106 were found to harbor the parasite. Further-
more, T. saginata infection lasts very long; many of our patients had a
history of twenty or more years. Hence, further research is needed to
Increase the rate of cure in the treatment of 7. saginata infection.

The use of pumpkin seeds in the treatment of tapeworm infections
1s found in the literature, but the effectiveness and pharmacological action
of the remedy do not seem to have been carefully investigated. Krayer(12)
appears to have given the most detailed account of this drug. According
to him pumpkin seeds are widely used for the treatment of human tape-
worm- infectlons in the Kast, especially Lebanon. He pointed out that

In most cases a greater part of the worm passed out but the scolex was
seldom found. This happened with his treatment of 5 cases each with

50-35 gm extract of pumpkin seed that was equal to 600 gm of the seed.

“T. soliwm is more dangerous in that its larval stage, Cysticercus cellulosae,
also occurs in man. A person harboring this tapeworm is not only a potential danger
to himself but also to the community. The occurrence of C'ysticercus bowvis, the
larval stage of 7. saginata, in man has not vet been definitely established.
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He stated that all the 5 patients were cured, because fecal examination
two years later showed that no eggs and no more segments were passed
out. The species of the worm was not mentioned. In recommending
treatment with pumpkin seeds he emphasized the importance of using
large doses of 200-400 gm for children and 400-700 gm for adults.

In the last three years we have investigated the mode of action of
pumpkin seeds on tapeworms by making experimental and clinical in-
i.festigatiOns. Our results show that while pumpkin seeds have also a
paralytic effect on tapeworms, their mode of action is quite different from
that of areca nut. Pumpkin seeds act chiefly on the posterior part of
the worm and areca nut on the anterior part. This being so, the com-
bined use of pumpkin seeds and areca nut in the treatment of tapeworm
infections (especially T. saginata) gives a high percentage of cure. The
present paper is a report on the result of this investigation.

MATERIAL AND METHODS

The Investigation consisted of two parts, namely: 1. to ascertain the
action of pumpkin seeds on tapeworms by in vitro tests, 2. to use different

preparations of pumpkin seeds and areca nut singly or in combination
in the treatment of human cases.

The areca nut used was in slices purchased from traditional Chinese
drugstores. Decoction with water was prepared. The decoction was
sometimes titrated with a freshly prepared 2.5 per cent solution of gelatin
to remove the tannin which has an irritative property. After filtration,
the clear amber colored solution was reduced by evaporation to its
original volume and used for in vitro tests or on clinical cases. About
15 gm of gelatin is required for each 500 gm of areca nut(2).

With regard to pumpkin seeds, the material usually recommended
in the literature is raw seeds. We used, however, roasted seeds* which
are easlly obtainable from grocery shops. (Roasted pumpkin seeds  are
popularly served in tea shops along with water melon seeds.) The husks
were removed and the kernels were used either as they were or after
being ground up into a fine powder. Sometimes, pumpkin seed powder
was boiled in water for about half an hour and filtered, and the
filtrate was used for in vitro tests or clinical trials. Oil-free powder of
pumpkin seeds was obtained by removing the oil through ether extraction.

Decoction was prepared with the oil-free powder; it was filtrated and
then used for in vitro tests or clinical trials.

In the treatment of clinical cases, whole kernels of pumpkin seeds,
powdered whole kernels, oil-free powder, the filtrate of decoction, and

“ Roasting of pumpkin seeds is done somewhat similarly as chestnuts are roasted
in China. The seeds are mixed with sand and are heated in an open metal

container,



2() THE CHINESE MEDICAIL JOURNAL

pumpkin seed oil were used. In all in vitro experiments with either the
decoction of pumpkin seed or areca nut, a proper amount of sodium
chloride was added to make the solution isotoniec.

During the whole course of the investigation, the results of the in
vitro tests and of the treatment of the human cases were closely corre-
lated from time to time, so that improvement in the procedures may
oe made in time. The results of treatment of human cases are given
first.

THE TREATMENT OF HUMAN CASES

Pumpkin seed and areca nut either alone or in combination were
used in the treatment of 185 cases, of which 165 were T. saginata and 20
were T. solium infections. As hospitalization was found unnecessary, all
the cases were treated as outpatients. In order to find out the therapeutic
effect of pumpkin seeds, the cases treated were arranged in several series.
The aim being chiefly to improve the method of treating T. saginata infec-
tion, our cases were mostly patients infected with this parasite. However,
we treated also a few cases of T. solium infection for comparison. Of the
185 cases, only a few required treatment more than once; those deserving
special mention are recorded as illustrative cases.

In all the cases the administration of the anthelmintics was followed
by a dose of saline purgative of 60 cc of 50 per cent magnesium sulphate.

The criteria for cure were: 1. the passing out of complete worms
Including the scolex, 2. no worm segments in the feces for at least three
months after treatment.

1. Cases with T. saginata infection. The cases are divided 111to 8 series -
according to the method of treatment as follows:

a. Pumpkin seeds alone. Whole pumpkin seed kernels 120 gm taken
by mastication, followed three hours later by magnesium sulphate given
by mouth. Nine patients were treated and only 1 was completely
cured. In some of them only gravid segments were passed out, in others
parts of the worm broken by pulling were passed out, and in still others
neither gravid segments nor parts of the worm were found. Subse-
quently, we learned through inquiry by mail that all the 8 patients had
gravid segments in their stools as a result of their treatment.

b. A?"eca nut and pumpkin seeds taken at the same time. Areca nut
00-100 gm,™ pumpkin seed kernel 50-120 gm.** The pumpkin seeds were

“The dosage of areca nut varied according to age and constitution of the
patients treated. In general, the dosage was of 3 kinds, 50, 80 and 100 em. For
children under 10 years 30 gm or less were used. In all cases where decoction
was used, it consisted of 150-200 cc.

“* At the beginning of this investigation, 120 gm was used. Later it was
reduced to 50 gm, as it was found that the results were about the same.
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taken first by mastication, followed immediately by areca nut decoction. -
One hour later a dose of magnesium sulphate was given. Forty cases were
treated in this series, among which 27 were completely cured.

c. Areca nut and pumpkin seeds taken at intervals. Areca nut 30-100
gm, pumpkin seed kernel 60-125 gm. First the seed kernels were taken
by mastication, three hours later areca nut decoction was taken and still
half an hour later a dose of magnesium sulphate. Thirty-eight cases were
treated in this series, of which 35 cases resulted in complete cure.

a. Areca nut and pumpkin seed powder taken at intervals. Areca
nut 80 gm, pumpkin seed kernel powder 50 gm. Pumpkin seed powder
was taken first followed two hours later by areca nut decoction and an-
other half an hour later by a dose of magnesium sulphate. In this series,

12 cases were treated and all resulted in complete cure.

e. Ol-free pumpkin seed powder and areca nut. Areca nut 80 gm,
oil-free pumpkin seed powder 50 gm.* The oil-free pumpkin seed powder
was taken first, then two hours later the areca nut decoction and after

another half an hour a dose of magnesium sulphate. Of 46 cases treated in
this series, 43 were completely cured.

L. Areca mut and filtrate of decoction of oil-free pumpkin seed
powder. Areca nut 80 gm, filtrate of decoction of 50 gm oil-free pumpkin
seed powder. The oil-free pumpkin seed was boiled in water for half an
hour and filtered with filter paper. The filtrate amounted to about 50 cc.
The areca nut decoction was taken first, then the pumpkin seed filtrate
one hour later, and a dose of magnesium sulphate after another interval
of half an hour. Nine cases were treated in this series and 8 were cured.

g. Areca nut and pumpkin seed powder residue taken at intervals.
Areca nut 80 gm and the residue of boiled pumpkin seed powder left from
filtration in series f, 40 gm. First the residue of pumpkin seed was given,
then areca nut decoction two hours later, and a dose of magnesium sulphate
atter another interval of half an hour. Four cases were treated in this
series and all of them were cured.

h. Areca nut and pumpkin seed oil taken at intervals. Areca nut 80
gm, pumpkin seed oil 30 ce. The oil was extracted in the course of ob-
taining oil-free powder used in series e. The oil was first given, areca nut
decoction after two hours, and a dose of magnesium sulphate half an hour
later. Seven cases were treated in this series and 3 were cured.

To facilitate comparison, the results of treatment of the above-
mentioned 8 series of cases are summarized in Table 1. From this table

————

* The pumpkin seed contains about 30 per cent oil. The powder was extracted

with ether, and the oil-free powder and oil were used separately in order to ascertain
which portion contains the active principle.
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it will be seen that pumpkin seeds when used alone have only little
anthelmintic effect; in none of the cases treated was the entire worm
expelled. Of the 9 patients treated with this drug, only 1- was completely
cured; the remaining 8 patients passed gravid segments again later.
In the series in which it was used

Pumpkin seed oil is also not effective.

Table 1. Results of treatment of 165 cases of T. saginata infection

Interval g & &
wn ) 't it ‘:T.": : jr—! _J,-—'
= Kind of Method of ad- Dosage (gm) IE;EZ??;; U-E EE 53 Rate of
— — . - - - -4 S oW - 25 - : :
= _preparation ministration and MgSO, 2 g EE Ej 5 cure (%)
-~ (hour) = S =
Pumpkin seed Whole kernels Seed |
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areca nut de- ., tion at same  L-ECA | = &
coction faate nut 20=-100
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c . .  hours later ,omel 00-12 05 3 35 3 9210
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coctlion
Pumpkin seed First take seed ;?1135‘
kKernel powder powder, 2 hours S = 9
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e powder and der, 2 hours powder 50 0.5 46 43 3 9348
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nut decoction powder powder 20
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Pumpkin seed g‘lliEiEGL}?SRE 11?:211: Seed oil 30
h o0il and areca ;rem < F ccle— Areca 0.5 7 3 4 4285
nut decoction S nut 80

coction

the rate of cure was only 42.85 per cent. This result was probably due to
the effect of areca nut, because with its use alone a cure rate of 30-50

per cent 1s obtainable.

It seems, therefore, that the active principle of

anthelmintic property of pumpkin seed is contained in the oil-free portion,
and that it is water-soluble. This is evidenced by the result of treatment

e —

-
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with the filtrate of boiled pumpkin seed powder as given in series f, which
gave a rate of cure of 88.88 per cent. The 4 cases treated with the residue
of boiled pumpkin seed also resulted in complete cure. Though the num-
ber of cases in this series was too small, it indicated nevertheless that the
active principle was not completely removed by boiling in water.

Greater anthelmintic effect can only be obtained when pumpkin seeds
and areca nut are used in combination. After pumpkin seeds are taken,
time must be allowed for the anthelmintic to act inside the intestine; and
when pumpkin seed powder is used the action is quicker. In series b, for
example, when intact kernels of pumpkin seeds were taken by mastication
and the decoction of areca nut was taken at the same time, the rate of cure
was only 67.5 per cent, a result only slightly better than when areca nut
was used alone. However, when pumpkin seeds were taken first (the
intact kernel by mastication, the whole kernel powder or the oil-free
powder), followed two to three hours later by a dose of areca nut decoction,
the rate of cure (series c. d and e) was 92.1-100 per cent or an
average of 95.19 per cent. Such a high rate of cure has never been obtained
with the use of areca nut alone, the rate of cure with areca nut
alone in the treatment of T. saginata infection being 30-50 per cent. The
high rate of cure secured in the present work is, therefore, undoubtedly
due to the combined use of pumpkin seed and areca nut.

2. Cases with Taenia solium infection. As mentioned before, the number
of cases of T. solium infection treated in the present work is small. The
results of treatment of 20 cases of this infection are given in Table 2. These

results cannot be said to be entirely due to the combined use of pumpkin

seeds and areca nut, since areca nut alone can also produce a high percent-
age of cure. On the other hand, the fact that the 2 cases treated with

pumpkin seeds alone did not effect a cure shows that pumpkin seeds when

Table 2. Results of treatment of 20 cases of T. solium infection
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used alone has little or no anthelmintic effect. It may be said therefore
that the combined use of pumpkin seed and areca nut has greater cura-
tive effect.

3. Repetition of treatment. Some of the patients who were not cured
returned for further treatment. Eleven cases of T. saginata infection were
subjected to the combined use of pumpkin seeds and areca nuts in the
re-treatment. Five of these cases were of the pumpkin seed series and.
of these, 4 cases were cured after one treatment and 1 case after two
treatments. Three cases were of the pumpkin seed oil and areca nut series
and all were cured after one treatment. Of the remaining 3 cases which
were not cured in the pumpkin seed and areca nut series, 2 cases were
cured after one more treatment and 1 was cured after two more treatments.

None of the patients with T. solium infection who returned for fur-
ther treatment were given the combination of pumpkin seeds and areca
nuts. Two patients who were not cured with pumpkin seeds were treated
with areca nuts; 1 was finally cured after two treatments and the other,
who was not cured after one treatment, failed to return.

- There were also 4 unsuccessful cases after one treatment with pump-
kin seeds and areca nut (oil-free pumpkin seed powder In 3 cases, whole
pumpkin seed powder in 1 case). The patients in 3 of these cases vomited
soon atter taking the areca nut, and naturally no therapeutic effect could
be expected. The patient in the remaining case had not the slightest
movement in the abdomen several hours after the anthelmintic and purga-
tive, and he had also no purgation after returning home and no worm
passed out. No re-treatment was given in these cases.

4. Illustrative cases. Among our cases of T. saginata infection about
a half had been previously treated elsewhere. Some patients had taken
areca nut decoction prepared by themselves, some had taken anthelmintic
drugs purchased from worm specialists or drugstores, and some had been
treated at outpatient clinics or hospitals. As regards the degree of infec-
tion, most of our patients had 1 worm, some had 2 or 3 worms, and there
were 3 patients who had respectively 5, 6 and 14 worms. There was 1o
relationship between the number of worms harbored and easiness or dif-
ficulty in the treatment of any case.

Brief histories of 4 cases treated with the combined use of areca nut
and pumpkin seeds are here reported. Of these, 3 had been unsuccess-
fully treated several times elsewhere, and 1 had as many as 14 tapeworms.

CASE 1. Hsilieh, male, aged 36 years, a case of 7. sagwnata infection. He had
been infected for more than ten years and had taken anthelminties purchased from
a worm speclalist in 1948 and 1949 without success. Between August and
December 1954, he was treated three times, twice in a hospital with areca nut and
once at home with areca nut and pomegranate fruit peels, all without avail. On
February 25, 1955, he came to us for treatment. He received 50 gm of whole
kernel pumpkin seed powder at 8:40 a.m., followed by a tannin-free decoction of
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80 gm areca nut at 10:40 a.m. and 60 cc of 50 per cent magnesium sulphate at 11:10
am. At 12:30 a.m., during his second bowel movement, a complete tapeworm :
measuring 25 feet long passed out. The patient had no nausea or other untoward
reaction after taking the anthelminties. |

CAsE 2. Li, female, aged 39, a case of 7. saginata infection. She had had the
complaint for more than ten years and had been treated twice without success. The
first time she had a decoction of 4 ounces each of areca nut and sour pomegranate
fruit peels and the second time she was treated with an unknown amount of (a1 wamn
= 4., Mylitta latidensens Hor. together with black sesame seeds and brown sugar.
On October 21, 1954 she came to us for treatment. She was given a 50 cc decoction
of 50 gm of oil-free pumpkin seed powder at 8 a.m., a decoction of 80 gm areca
nut at 9 a.m. and a dose of magnesium sulphate at 9:30 a.m. At 10:50 a.m.,
during her first bowel movement about half of a worm was found hanging from the
anus. She then had seven watery stools, and at 11:45 a.m. the major part of the
worm was out, and helped by gentle pulling the whole worm with the scolex attached
was passed out. Apart from feeling the urgency for bowel movement she had no
other reaction a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>