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Malaria has been endemic in China for a long time. The presence of the
ancient Chinese character “Niie” (Malaria) among inscriptions on oracle-bone and
bronzes of the Shang dynasty (about 16th century-11th century B.C.) indicates that
malaria was recognized as a disease entity in China more than 3,000 years ago.
However, albeit all the sufferings it had brought to the Chinese people, practically
no attempt was made to contain it prior to the founding of the people’s Republic.
This paper is a brief report on the present status of malaria and its control in China.

BAckGROUND INFORMATION

Geography

China situated in the east of Asia, on the west coast of the Pacific Ocean. She
has an area of 9.6 million square kilometers, with a land boundary of more than
20,000 kilometers, and a coast line of the mainland measuring more than 18,000
kilometers. She is bordered by Korea in the east; Vietnam, Laos and Burma in the
South; Afghanistan, Pakistan, India, Nepal, Sikkim and Bhutan in the west and
southwest; the Soviet Union in the northwest and northeast; the People’s Republic
of Mongolia in the north. She has more than 5,000 islands, most of these are situated
in the East China and South China seas. The distance between the northernmost
border to the southernmost border of the country is about 5,500 kilometers, and that
between the westernmost and the easternmost borders is about 5,000 kilometers.

China has a varied topography. Mountainous regions constitute 33 per cent
of the total land area of the country; plateaus 26 per cent, basins 19 per cent, plains
about 12 per cent and hilly regions about 10 per cent. The Terrain is high in the
west and lowlying in the east. From the air, topographical outline looks like a
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westeast staircase. The Qinghai-Xizang Plateau, which is situated in the southwest
of the country, is the top of the staircase, having an altitude averaging 4,000 meters
above sea level. The second step down the staircase, starting from the northern
and eastern rim of the Qinghai-Xizang Plateau, has an altitude between 2,000 and
1,000 meters above sea level, and consists of the Junggar, the Tarim and the Sichuan
basins and Inner Mongolia, the Loess and the Yunnan-Guizhou Plateaus. The
third step down the staircase lies on the east of the Greater Xingan, the Taihang,
the Wushan and the Xuefeng mountains to the coast, it has an altitude of less than
500 meters above sea level. Most of the malaria endemic areas are found of the
third step and in the southern part of the Yunnan-Guizhou Plateau.

Climate

The major part of China’s territory lies in the north temperate zone, a smaller
part in the tropical zone. Owing to her location, China has a climate dominated
by monsoons. The rainy season in south China is much longer than that in north
China. The greatest amount of rainfall is found in the southeast part of the country
and smallest in the northwest, and there is a gradual decrease of precipitation from
the coastal area to the hinterland. In the northwest the annual rainfall is in general
less than 200 mm, in the northeast it is about 400-1,000 mm, in the Huanghe valley
it ranges from 600-800 mm, in the south of Changjiang and the Yunnan-Guizhou
Plateau it is about 1,000 mm, in many places of the southeast coastal area, Taiwan
and Hainan Island, it exceeds 2,000 mm. Most of the malaria endemic areas are
situated in the region with annual rainfall over 800 mm. Temperature varies from
region to region, for example Harbin has only 3 months (June to August) with a
mean monthly temperature above 16°C, Beijing has five (May to September),
Nanjing has six (May to October), Changsha has seven (April to October), Guan-
gzhou has 9 (March to November) and the Hainan Island the whole year round.

Administrative Divisions and Population

Administratively China is divided into 22 provinces, 5 autonomous regions and
3 municipalities under central authorities. The administrative units under a prov-
ince or autonomous region include cities, autonomous prefectures, counties (hsiens)
and autonomous counties. The total number of counties in China exceeds 2,300.
The population of the country (including that of Taiwan Province) was 975,230,000
at the end of 1978.

Malaria in the Past

Malaria was prevalent rampantly in China before her liberation in 1949. Falci-
parum malaria ravaged the southern provinces. It was estimated that at least
30 million cases of malaria occurred yearly in the whole country before liberation,
and malaria mortality was about 1 per cent. According to statistics made in early
days after liberation, there were 1,829 hsiens (counties) affected by malaria, amount-
ing to more than 70 per cent of the total number of hsiens in the country, and the
population living in endemic areas was about 350 million at that time. Some results
of malariometric surveys made in representative localities of the country before 1955



Table 1

Results of Malariometric Surveys in Some Representative Localities in China before 1955.

Spleen exam. Blood exam.

Time of Province County Subject No. No. with Spleen No. No. Parasite
survey exam. exam. enlarged rate exam. positive rate
spleen (%) (%)
1953 Guangdong  Baisha children 163 148 90.8 164 103 62.8
Baoting ” 99 85 85.9 188 148 78.7
1954 Guangxi Longlin ” 370 148 40.0 319 84 26.3
1953 Yunnan Jinping inhabitant 134 120 89.6 257 123 47.9
Mengding oo 282 253 89.7 624 181 29.0
1950 Hunan Chenxiang
(in country side) children 131 97 74.0 131 106 80.9
(in town) ” 654 452 69.1 647 405 62.6
1955 Jiangxi Xinfeng ” 80 18 22.5 80 28 35.0
Ningdu ” 116 41 35.3 116 41 35.3
1954 Henan Xinyang ” 6,661 1,543 23.2 6,861 2,571 37.5
1953 Sichuan Qingshen inhabitant 719 265 36.9 647 55 8.5
1954 Xinjiang Chabuchar children 1,065 69 6.5 1,065 24 2.3
Table 2 The Relative Prevalence of Malaria Species in Representative Localities in China before 1955.
Relative Prevalence of Malaria Species
Time of Subject No. No. Parasite
survey Province County exam. exam. positive r';a/tc): P.v. P.f. P.m. mix. inf.
% No. % No. 9% No. 9% No. %
1954.7 Guangdong Hainan general 737 508 68.9 67 132 239 40.7 8 1.6 194 38.2
Island population o ’
1954.7 Guangxi Longlin ” 319 84 26.3 20 238 41 488 22 26.2 1 1.2
1953.8-9  Yunnan Jinping ” 1,274 215 16.9 47 219 137 63.7 31 14.4
1950 Hunan Chengxian ” 327 274 83.8 227 829 8 2.9 34 124 5 1.8
1951.12 Hubei Yingcheng ” 444 73 16.4 30 41.1 8 110 35 479
1951 Henan Queshan children 210 35 16.7 30 85.7 1 2.9 2 5.7 2 5.7
1954.6-9  Xinjiang Chabuchar out-patient 149 144  96.6 3 2.0 1 0.% 1 0.7

191
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are shown in Table 1, and the relative prevalence of malaria species is found in

Table 2.

Malaria Zones in China

The results of malaria surveys in the whole country after liberation have made
possible the stratification of the malaria regions into the following 4 zones (Figures 1

and 2):

45N

D Malaria free area
Hypoendemic area
Iﬂ]]m]]l Mesoendemic area

Hyperendemic area

Figure 1| Malaria Zones in China.

@ A. sinensis

@ A. lesteri anthropophagus
® A. minimus

@ A. jeyporiensis candidiensis
® A. fluviatilis

® A. balabacensis balabacensis
@ A. messeae

Figure 2 The Distribution of Malaria Vectors in China.
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1. The zone north of 33°N. Malaria in this region was of low endemicity
and it was confined to lowlands near rivers and lakes. The major part of the zone
was malaria free. Malaria was unstable, epidemic outbreaks could occur under
abnormal climatic conditions. The prevailing malaria species is P.v. and the chief
vector is 4. sinensis. Transmission season covers 3-5 months, with seasonal peak in
August. .In Xinjiang malaria was chiefly found along the Yili valley. 4. messeae
is the vector in Xinjiang and the region north of 45°N. About 31.6 per cent of the
population in the whole country was living in this zone.

2. The zone between 25°N and 33°N. Malaria was widespread in the region,
usually with medium or low endemicity. Malaria foci were found in hilly regions.
Po., P.f and P.m. were present, with predominance of P.y. normally, but P. f. often
became dominant during epidemics which were frequent in this region. The chief
malaria vectors are A. sinensis and A. lesteri anthropophagus, in some hilly regions
A. minimus and A. jeyporiensis candidiensis may play an important role. Transmission
season covers 6-8 months, with the seasonal peak in August or September. About
49.9 per cent of the population in the country was living in this zone.

3. The zone south of 25°N. In the past, this zone was the most malarious in
the country. Although the plains were usually of low to medium endemicity, the
hilly regions were highly endemic, comprising areas of hyper- and holoendemicity.
P.., P.f., P.m. were always present, and P. ovale has been reported occasionally in
Yunnan Province and Hainan Island. A. minimus is the chief vector, and 4. jeyporien-
sis candidiensis the secondary one, in the forested area in Hainan Island A.b. balabacensis
is an important vector, in some localities 4. fluviatilis may also play a certain role.
Transmission season occupies 9-12 months with the seasonal peak in May/June in
Hainan Island and in September/October in the mainland. About 10.7 per cent
of the population in the whole country was living in this zone.

4. The malaria free zone. This zone includes the cold highlands in the
southwest, the dry deserts in the northwest and in the north, the mountainous regions
in the northeast and the Loess plateau in the northwest part of the country. About
7.8 per cent of the population in the whole country was living in this zone.

TuE PRESENT MALARIA SITUATION AND ITs CONTROL

The Malaria Situation

Through many years’ efforts in malaria control, the malaria situation in our
country has markedly changed (Figure 3). Apart from some parts in the Hainan
Island and in some border areas in Yunnan Province where malaria morbidity is
still comparatively high, the major parts of the southern provinces have kept their
malaria incidence below 5 per 10,000. According to the Morbidity Reports in
1979 (Taiwan not included), nearly 285 million people live in malaria free areas
(948 counties), 341.5 million in areas (725 counties) with malaria incidence lower
than 5 per 10,000, 270 million in areas (523 counties) between 5.0-100 per 10,000,
and 74 million in areas (131 counties) with malaria incidence over 100 per 10,000.
In other words, nearly one third of the population is now living in malaria free areas,



164

Figure 3 The Epidemiological Status of Malaria in China, December 1979.

Table 3 The Relative Prevalence of Malaria Species in Different Parts of China in 1979.

[] Malaria free area
Malaria morbidity below 5
[ Malaria morbidity 5.0-100

Malaria morbidity above 100

Relative Prevalence of Malaria Species

No. No. Parasite - :
Province exam. positive Eﬁl/tg P.v. P.L P.m. mix. inf
 No. 9% No. 9% No. % No. 9%
Xinjiang 2,158 12 0.56 12 100
Hebei 1,318 42 3.19 42 100
Shanxi 4550 1,296 28.48 1,296 100
Shangdong 26,564 3,033 11.42 3,033 100
Henan 77,574 1,974 2.54 1,974 100
Jiangsu 209,953 12,077 5.75 12,077 100
Anhui 82,344 11,394 1384 11,394 100
Hubei 79,462 12,734 16.03 12,734 100
Hunan 20,501 321 1.09 321 100
Jiangxi 20,029 187 0.93 187 100
Fujian 12,944 1,776 13.72 17,174 99.89 2 0.11
Guizhou 204,852 5,347 2.61 5,281 98.77 63 1.18 3 0.05
Guangxi 74,747 2,458 3.29 2,055 83.61 400 16.27 3 0.12
Guangdong 99,477 3,906 3.93 2,054 52.58 1,789 45.80 1 003 62 1.59

another third in areas with minimum risk and the remaining third in areas where

malaria is still endemic.

The relative prevalence of different malaria species have

also changed. At present P.o. has become the predominant species in the whole
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country. P.f. is chiefly seen in some persistent foci in the southern border areas.
While P.m. is rarely seen nowadays. The results of blood examination of fever and
suspected malaria cases in some provinces in 1979 are shown in Table 3, from which
it can be seen that P. f. is only found in the southern provinces, and generally with a
prevalence lower than that of P.o. Although Guangdong Province has a relatively
high prevalence of P. f. but most of these were reported from Hainan Island, and the
small number of P. f. cases reported in the mainland were actually infected in Hainan
Island.

In recent years, malaria morbidity has shown a declining trend. Statistics
from Morbidity Report shows that the total number of malaria cases in the whole
country in 1979 was 2,384,543, most of these were reported on the basis of clinical
diagnosis by barefoot doctors and medical personnel working at the grass root level,
only a small part were microscopically confirmed. This figure shows a drop of 22.9
per cent as compared with 3,096,240, in 1978, and a drop of 40.8 per cent as com-
pared with 4,193,763, in 1977. However, about 80 per cent of the cases reported
last year are from the vast rice cultivation areas in central China and the plain lying
between Huanghe and Huaihe, where A. sinensis is the chief vector and people living
there have the habit of sleeping outdoors during the hot summer months, and are
thus exposed to great risk of being infected.

Antimalaria Campaigns

Antimalaria campaigns were started in the 1950s. Despite setbacks and malaria
resurgences occurring during the 1960s and early 1970s, substantial progress has
been made.

1. Organizational Measures

At present, antimalaria campaigns are guided by the Sanitary and Antiepidemic
Bureau, Ministry of Public Health. The Institute of Diseases, Chinese Academy of
Medical Sciences shoulders the responsibility of technical guidance for antimalaria
activities in the whole country. Led by the Bureau of Health at the same level, the
provincial (or autonomous regional) sanitary and antiepidemic stations institutes
of parasitic diseases plan and organize their own specific antimalaria programmes,
which are executed by the prefectural and county sanitary and antiepidemic stations.
Directed by the county sanitary and antiepidemic units of the health centers in the
People’s communes organize barefoot doctors and health aids to implement the
antimalaria measures at the grass root level. There are at present 3,047 sanitary
and antiepidemic stations at all levels, and 1.575 million barefoot doctors and more
than 2.8 million health aids in the country. All barefoot doctors and health aids
in malarious areas have attended to some sort of malaria control courses, and par-
ticipate actively in antimalaria campaigns. Moreover, the departments of agri-
culture, water conservancy, commerce and chemical industry work in close collabo-
ration under the unified leadership of the People’s government to fight against
malaria.

Each county works as an operational unit in antimalaria campaign in China.
Guided by the county’s Bureau of Health, the country sanitary and antiepidemic
station organizes its own programme according to the malaria situation in the country
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and in line with the target set in the provincial plan. It takes charge in (1) planning
and supervising antimalaria operations in the county, (2) training of antiepidemic
personnel and barefoot doctors, (3) supervising morbidity reports and monitoring
the malaria situation, (4) providing antimalarias, insecticides, equipments and
supplies to the commune health centers, and (5) conducting health education. The
antiepidemic unit of the health centers takes the responsibility in (1) organizing
barefoot doctors in antimalaria operations, (2) training barefoot doctors and health
aids, (3) conducting health education, (4) supervising the implementation of anti-
malaria measures, and (5) carrying out regular morbidity reports. The barefoot
doctor of the cooperative medical service station is responsible for the antimalaria
work in a number of production brigades assigned to him and is in charge of (1)
detecting and treating malaria cases, (2) timely reporting malaria cases, (3) organiz-
ing regular antimosquito campaigns, and (4) distributing antimalaria drugs. The
health aids in the production team help the barefoot in implementing antimalaria
measures.

2. Technical Measures

Since the vectors and the characteristics of malaria differ from region to region
in China, different combinations of control methods have been adopted to suit the
local conditions.

(I) In endemic areas where A. sinensis is the principal vector. As no single
satisfactory method of suppressing A. sinensis is available, antimalaria treatment has
been used to reduce morbidity. The measures taken include treatment of clinical
cases, antirelapse treatment during inter-transmission season, and mass chemoprophy-
laxis during transmission season when necessary. The masses are also mobilized to
combat mosquitoes, using methods such as larviciding, oiling, environmental manage-
ment and improvement, larval control through intermittent irrigation, raising of
fish in rice-fields and ditches, imagociding by means of residual spray of houses and
cattle sheds (especially effective where there is also A. lesteri anthropophagus), regular
fumigation (with BHC or DDVP) of houses, application of DDT or BHC on body
surface of cattle etc. People are educated to use bednets properly, and to reduce
man mosquito contact by proper arrangement of animal sheds barrier. Recently
a number of epidemiological surveillance stations were set up in central China and
in the plain lying between Huanghe and Huaihe, to conduct surveillance of fever
cases, mosquito vector and environmental factors to monitor malaria situation and
to accumulate data for forecasting and detecting malaria epidemics.

(2) In endemic areas where A. minimus is the chief vector. Indoor residual
spray with DDT and mass drug treatment twice a year are usually adopted. Treat-
ment of clinical cases, mass drug prophylaxis and personal protection are additional
measures taken. In recent years, surveillance of A. minimus is being conducted in
many parts of Yunnan Province as a means of consolidating the achievement ob-
tained after the suppression of the vector.

(3) In endemic areas where 4.b. balabacensis is the chief vector. As the abate-
ment of A.b. balabacensis is very difficult, we have been relying mostly on drug treat-
ment to control the disease in these areas. Mass drug treatment 2 to 3 times a year
is usually adopted. Treatment of clinical cases, personal protection, clearing of
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trees, under-growth and bushes growing in the vicinity of streams and those within
300-500 meters to the residential quarters and indoor residual spray or spraying of
the eaves are additional measures taken.

(4) In areas where malaria incidence has been controlled to 5 per 10,000 or
less. Stress has been laid on the timely detection of persistent sources of infection,
their radical treatment and follow up, the detection and uprooting of foci and sur-
veillance of old foci and migrating people. In recent years, IFA test has been used
for the detection of residual foci in some counties.

Major Technical Problems Encountered

1. 'The problem of 4. sinensis

A. sinensis is the principal vector in the plain region in China. Although it has
been regarded as an inefficient vector, its natural infection ranging from 0.01 to
0.19 per cent in different localities and at different times, its importance is not to be
neglected because of its very high density and its tendency of resting outdoors makes
the conventional indoor spraying hardly effective. It possesses wide spread breeding
places and overall control of these are not feasible. In addition, it has developed
resistance to DDT, BHC in most parts of the country, and resistance to malathion
has also been detected in some localities. The control of 4. sinensis is one of the most
serious problems faced in the antimalaria campaigns in China.

2. 'The problem of A4.b. balabacensis

A.b. balabacensis has been found responsible for the maintenance of transmission
in the persistent foci in the forested areas in Hainan Island after the suppression of
A. minimus there. Although these foci are limited in extent, they constitute menace
to the neighbouring areas, the emergence of chloroquine resistant strain of P.f. in
man of these foci has made the problem still more salient.

3. The problem of radical treatment of vivax malaria. Since P.v. is the pre-
dominant species in China, radical treatment of the disease is very important. But
full course radical treatment with primaquine is difficult to ensure, partly because
of its long course and partly because of its hemolytic side effect. Research for a safer
and more efficacious drug seems urgent.

4. The problem of the vivax malaria with long incubation period

Since people infected with long incubation period vivax malaria have no previous
malaria history, they cannot be treated during the intertransmission season like other
people with malaria history, and always constitute the major part of the infection
source in the early period of the transmission season.

5. The problem of chloroquine resistant strain of P. f.

Chloroquine resistant strain of P.f. has been detected in the border areas of
Yunnan Province and in Hainan Island. The emergence and the spreading of the
chloroquine resistant strain of P.f. in Hainan Island has resulted in a continuous
increase of cerebral malaria which is causing deep concern.

New Antimalaria Drugs under Study

1. Pyronaridine (7351, Malaricide)
‘The drug is synthesized by the Institute of Parasitic Diseases, Chinese Academy



168

of Medical Sciences. It possesses marked therapeutic effect against P. inui, P.
cynomolgi and P. knowlesi. Toxicological studies showed that it is less toxic than
chloroquine. Some results of clinical trials in Hainan Island are given below:

No. of Mean time (in hours) for

Dosage Route of  Malaria cases fever clearance

administration Species studied subsidence of asexual

parasites
0.4 gm bid first day p-o. p.f. 32 43.6 49.4
0.4 gm qd next 2 days p.v. 5 36.2 41.6
2 mg/kg x 2 im. p.f. 178 28.3 50.0
p.v. 71 23.7 40.4
2 mg/kg x 2 Lv. gtt p.f. 21 27.2 71.8
p.v. 16 20.0 51.5

Recrudescence within 30 days was 0-20 per cent in various groups using different
dosage and different route of administration. Of 6 patients infected with chloro-
quine resistant strain of P.f. (3 RIII, 3 RII) and treated parenterally with a dosage
of 4-6 mg/kg, all were clinically cured. The drug is suitable for emergency treat-
ment of acute cases in areas where chloroquine resistant strain of P. f. exists.

2. Qinghaosu (Artemisinine)

The drug is extracted from the Chinese herb medicine Artemisia annua. Chemi-
cally it is a new type of sesquiterpene lactone with a peroxy group. Pharmacological
studies and clinical observations have shown that it has rapid antimalaria action and
low toxicity. Some results of clinical studies were as following:

Dosage and Mean time (in hours) for
Preparation administration Malaria fever clearance = Recrudescence
route Species subsidence  of asexual rate (%)
‘ parasites

tablet 25-32g p.o. p.wv. 21.0-33.2 18.0-39.6 31.3
p.f 34.3-45.8 37.0-41.3 85.0
oil 0.5-0.8 g im. p.v. 20.0-30.0 22.0-32.1 18.8
p.f. 11.4-67.0 25.3-70.8 25.7
oil 0.8-12g im. p.wv. 21.9 28.2-48.0 13.2
suspension p.f. 30.6-31.2 33.3-40.6 10.8
water 12¢g im.  p.v. 35 30.0-47.9 8.7
suspension p.f. 34.7-49.5 46.4-55.1 13.3

Of 141 cases of cerebral malaria treated in localities with chloroquine resistant
strain of P.f. during 1974-1978, 131 cases (92.9%,) were clinically cured and 10
(7.1%) died. It is considered that the drug used at the dosage of 0.3-0.4 gm daily
for 3 days, with the total dose of 0.9-1.2 gm, seems to be most satisfactory, and that
in severe cases the initial dose should be doubled.

Derivatives of Qinghaosu are being synthesized and studied.

3. Piperaquine (13228 RP)

-The drug was first synthesized by Rhone Poulenc S.A. (1963) and used in West
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Africa by Lafaix et al. (1967) in combination with 12494 RP in the proportion of
3: 1 with good prophylactic response in P. f. infections up to 3 weeks after two 600 mg
doses or 1,600 mg over 3 days. In China it was synthesized in 1966. Pharmaco-
logical and toxicological studies showed that it is less toxic than chloroquine and it
is effective against P. berghei and P. inui. Field trials in the forested areas in Hainan
Island during 1972-1974 showed that with the dosage of 0.6 mg monthly given for
4 successive months in high transmission season, the monthly incidence rate were
1.2-2.8 per cent in the treated group and 5.8-10.3 per cent in the untreated control
group. Further analysis showed that about one half of the patients had malaria
attack in the last ten days of the month after of drug talking, indicating that the drug
has a prophylactive effect for about 20 days only. The drug is also used in combi-
nation with sulfadoxine or with primaquine (for mass drug treatment or treatment
of clinical cases) in areas where chloroquine resistant strain of P. f. exists in Hainan
Island. Experience there showed that at the dosage of 1.5 gm (base) in 3 days it
has a cure rate of 95 per cent for chloroquine resistant strain of P. f. infection.

Preliminary studies on Hydroxypiperaquine, a derivative of Piperaquine, have
shown that it is also effective against chloroquine resistant strain of P. f.

ConNcLUDING REMARKS

China has a vast territory, a big population and a wide extent of malaria endemic
areas. Her economy is undeveloped and the task to eradicate malaria is formidable.

In the fight against malaria, we have been relying upon the masses from the very
beginning of our campaign, and all the gains achieved are unseparable from the close
cooperation of, and the active support given by the masses.

The basic health services have played important role in fighting malaria in
China. The system of cooperative medical service together with the ‘“‘barefoot
doctors” and the health aids have enabled us to establish a comparatively well-
organized antimalaria network in the endemic areas.

Basing in the concrete conditions in China, we have formulated the strategy of
control — reduction — eradication, as the process through which eradication of
malaria in our country is to be realized. Our antimalaria work starts usually from
pilot projects to get experiences that could be used in other areas. The all out
antimalaria campaign in Hainan Island started in 1959 was based on the experience
gained from the pilot projects conducted in the Hsing Lung oversea Chinese collec-
tive farm and the Li district. Today the malaria morbidity in Hainan Island has
reduced from more than 30 per cent in the early 1950s to 0.4 per cent in 1979.
When malaria morbidity in a county has been controlled below 5 per 10,000 it is
considered by the authority concerned to have attained basic eradication and at
this stage joint-defense operation between neighbouring counties is organized to
consolidate the gains already achieved and to expedite the expansion of malaria-free
or basically free areas, and by this means we reduce our endemic areas. For example
when Guidong county of Hunan Province had kept its malaria morbidity below 5
per 10,000 in 1973, joint-defense operation was organized with neighbouring counties,
including adjacent counties in Jiangxi Province, and now the joint-defense area which
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has a population of 2.8 million, is practically free from malaria, the malaria inci-
dence in 1979 was only 0.67 per 100,000, and the achievement obtained in this area
has in turn pushed forward antimalaria work in the whole Chenzhou Prefecture
which has a population of 4 million people and to which Guidong County belongs.
This prefecture has kept its malaria morbidity below 1 per 10,000 for the last four
years. It seems that the model of ‘‘joint defence’ of counties which have controlled
their malaria to a certain level has become the basic form of consolidating and
expanding the achievement of antimalaria campaigns in our country.

Although we have notably reduced the malaria morbidity and mortality over
large areas in our country, and eradication is also achieved in a certain localities,
the final eradication of malaria in the whole country will still take us many years’
arduous work. Further research on methods of malaria control and breakthrough
of some key technical problems are pressing. Stabilization and upgrading of our
basic health services are also imperative.
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Toxoplasma gondii D WL OV FH 4 755

v R0 7 5 —VICkB in viro
ihFv 77 X=/EH

5 2]

i1

Wmbs54E11 27T B %2

&

Toxoplasma gondii RT3 5 FREHLHED
FECBRHELRAENREOIHROTH L LT
Weinman (1952) #s$ik~<7z, Z0%, FHhix=e
A= FHBVRAEYLBHENEE LTHRTS
5 EnRANEI N (Araujo and Remington,
1974; RS, 1975; +&, 1978), ChoidHE
FORREFESMRERERECKETSET
BEZFEXEL, RBCOERTESNICERD
NEREEVEETE L EREL,

—%, Ml REICETSE D invitro R
KBNT, =2uv7,—v (MQ) DLtV 7
5 X2 EWENRE ) Vo R RN D
Fick b ELINBE T LBHEZI NI (Jones et
al., 1972, 1975; Remington et al., 1972; Rose,
1974; Sethi et al., 1975; Shirahata et al., 1976),
INHOWET, REMO ¥B5FBL L TH
FERGEENERIN, MO ITHT 5 » o0
RECHRDED HAMRELEBE I N, FER
MO EHALD 720, BitEbia W RERLE L
THBFsEY 2 - P RERENPO45E LIWE
BROKTFHLRYE, ThoTRELL YR
MO it2onT, ZHFEOHF *V 77X <FEA
% in vitro FGD 558 L7

il

ME RV FE
- v R MEEREFLERRBERO ICR-

HERFREBFEDFZHE

JCL (5 s, M AE 25+2g) FMHAL, BEE
¥ (A&7 v 7, CA-1) RUKEKTEHE L
7o

Bi: Toxoplasma gondiiRH #iZ5HI LD
< v 2 EHENERE T, Beverley i3 R~
AWA Y 2 P OEBENEEICK 3RET L oMK
TZhFhnRl, HEERRUBIERAICR
RH # tachyzoite %, = v & £ B 2 T (T Bever-
ley kv = P EKRDOFERERW,

W &Y< v R BKP O tachyzoite # A
HARTELERE, 7527402 — (HEFEL
#RXL4t, No.3) TA#, TEb¥e F5474
AR ZHEEMAELIEBOEL, RATTF 7w
YA vE—Tt+aB%gICL, ) VBREERE
K, pH7.2 (PBS) #AwT 10° Fdt/ml o&=
Yi—bt (Hom) il 7, 20 —Kid
1,300xg 54#.L L, EiczoD Ei#E% 100,000 xg
12043& .0 LR E (Sup) ERFH (Sed) i
SFt. %B,Sed i3 PBS T DK EI R — |
DEBICHE LT,

mi: MO #H#ICEIVET 74 02— (HEK
IVETYIFy F, 0=022pm)TAHEE 56C
303 E@L Licy~MEEFER L, fibxv 7
S X=MERBEREEIS3PHUERBLE
<o RM5E, EELL AW, dBELTI5
B ELE~ v 2 (BFEROH) Ol L@l
THWw, ChoDMED 7 7 v 7 2 BEIEM
(FFvF= 1+ MT, BHAEE) 3, veDERE
M- 2MiEZ1:28TF, b FVF5x=
2o AMFEIZ1:1,024TH- 72,
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REFE: WELLEHED 0.1ml (10°
HYE) %80 Freund ® complete adjuvant
LRIy 2 ICEBENEREL, 10B&ICHEDOA
THEMEE L,

BENMRO REE U ##%: Hom, Sed RUX
Sup %% M@ (Hom-, Sed- &+ Sup-MQ) 2,
POIRFILES 7o 7o 7P VK (5%
TPy 5B FuFt—%« <7 b UKEK
25ml = v RFHERNICHES L, 3 B0 L
Eagle o&/NEgs (MEM) CHRE% 2 @5k
BLTHRD, ChooRHMa%t MEM 2
MmO, B#K (MEM, pH 7.2; 10%
tryptose phosphate broth, Difco; 20% v < 1)
ICHEF#E (2x 10°/m) €7, Zh% 9x 18mm
(162mm*) @ A== Y oy 7% Atz v 4 kv
Fa—71 1Iml 248 L, 5% CO: HIPHN
I3 M E® MEM T3 [@st%H L CMEM
Rz BRnkdb0% MO & LTHAL:, Thbd
D MO (3R RIE 2400 2 LB L THEREL
2R ICIAREMA 720 MO B H N—= 1)
ThEAZ ) —-VEE, FAFERBLT Imm® Y
72 OB MR ERTH, 16228 LT

Toxoplasma antigen

homogenate
particulate fraction
' rsoluble fraction

> Toxoplasma gondii
: anti- Toxoplasma serum
® : immune lymphocytes

Figure 1

immune /

macrophag

]

11 weeks e 7 v 49 |
after immunization7 :
04 !

1

18 (162mm?*) %472 Dl s: Lz, 58, 12
ERBORLE~ v 2 D ORA U HETHE MO
EXIRE L7,

## MO ~oFh#E: T gondii &¥:3 B
DEKELEBREKTIRFELKEDRT 5 =
7 4 —THil LEBIKICRE, KRAT72ER
HEL, ZTOMO ¥o2 fEEicmd L
72

VRO EER AR RERELE~
v ADMBBERE, MYL, FI=kEVHrA
¥ — Tk B, PBS T10%Mla%En & L1
RATHERBIZR DT 327 —AFETA
B 7 AHICANERTI0SEHE, KHKEEDT
PBS T4 8 L, &MHHEKOBMOLE %
PBSicHZE®EL, thx7 4 2 —as¢y 7 (Phar-
macia Fine Chemicals, Sweden) c&E /&, 400xg
30 E LB HEEOMIE £, PBS k1 MEM
TEZhZh 1 EEOEkE Lo, seiFmiei3isn
THRRERBOI0FEREICHEL, v romar
LCHRBERE LRI MO @H&n@ER Lz,

BAFBORE: BAMICET 3 HNERFE
By vooflRnrmo e RB3 5 7-9, Figure

invasion multiplication
test i test
4 | ,
@
/ I
|
\o)* -~ 1
U oeled -
L
{04y |
iefs
v A4 o |

Experimental scheme of the invasion and multiplication of Toxoplasma gondii in immune

macrophages from mice immunized with homogenate and particulate and soluble

fractions of the parasites.



TICRLZED RBERBEETRE L. BALR
TR E MO LIFdEil% 1 BEICEBE L
7o HERE1ERED MO % PBS Tk, *4
J—nEE, FAFREGL, KFEMBET1004
Frio4 MO itxtd 3 BYE MO O o KR
(%) XKz, T4 MO $icetd 5 &g MO
PR SRR K - CHEx YR SE (RNIU)
(Lycke and Lund, 1964 a, b; Norrby and Lycke,
1967) =B H L7,

— B3 MO NS
RNIU= % MO 5 X 100

HAFROUE: BAKRSRIFELEREL R
B&A =2 Yy P EBERET 3 MG LT
DFEMBALY M, 36BEMTT6RKRMI LT H
N=2Y 5 FEWMOHL, WROX S CHEE, B
LT MO HEREEEHZ, RNIU 2Rk,
#E1EE%EO RNIU 21 L L, #BREICE
5% index (FHEZEH® RNIU/F b 1 B
#d RNIU) #EH L7, %&b, #HARMEEK
1D #HEIX Kaufman and Maloney (1962) &
UH (1977) 1T - 7o, HEE ZRICDOWTR
Student @ t BE *#1Tv>, 0.054 FD p it EE
EzE L1
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132 f&

%"E MO ~pFEHRBAICKT 3HMERMD
PR RERCELEMO ~NOFERBALH+
V77 R MEEETCHEL 2o Hom, Sed &
U* Sup HiFiT X 358 MO O &Y%k RNIU
BEhEh16~22% Kk 1r26~38DFWIcE g b
(Table 1), fiMFEOFWEVCHFEICL 22D, &
RE MO LXBLOZLBDONE P T,

RIE MO ~DOFERBAEREY vroMiaR
FLMERMDOEE: Hom, Sed KX Sup %Y
YAMBEFET, AERERE MO ~0FEHhE
A3 Table2 iR Lz, ®E MO ORYRL
Hom-, Sed- X Sup-MQ % h#h23.1+9.9,
9.3+1.4, R1X15.2+0.9%TH bV, Sed-MO %5
&fE (BB MO 1228.7+3.8%) T & - 720 RNIU
KON THERE MO LN EDHAEbEH,
Hom-MQ # B\t L »ffldi R S h, Sed-MQ
TI37.842.1 (M MO i245.749.2) TH - 72,

%IE MO WFRBE - mERNOEE: #i
MFEFETT MO RNITBAL 72O R
fi% Figure2 KR L7z, HMBEHFEATREHRD
6 B[ fH (index) {3 Hom-, Sed- & 1% Sup-MQ %

Table 1 Invasion of Toxoplasma tachyzoites in the presence of anti- Toxoplasma serum
into macrophages from mice immunized with cell homogenate and soluble and
particulate fractions of the parasites

Anti- Toxoplasma Per cent
Immunogen serum macrophage infected RNIU
+ 21.0+3.3 30.04+ 5.9
homogenate
— 22.243.4 3224+ 6.2
ticulate fracti + 22.0+4.8 38.4+10.3
rticule n
parhieriate rachio - 20.244.0 39.7422.5
luble fracti + 16.84-3.1 26.1+ 7.1
souble fraction - 20.3+3.8 33.94-17.3
+ 20.4+4.3 26.7+14.1
o — 21.442.7 249+ 7.5
incubation time: 1 hour + : standard deviation

RNIU: number of infected parasites/100 macrophages

anti- Toxoplasma serum: 1: 1,024 (indirect latex agglutination titer)
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Table 2 Invasion of Toxoplasma tachyzoites in the presence of anti-Toxoplasma serum

and immune lymphocytes into macrophages from mice immunized with cell

homogenate and soluble and particulate fractions of the parasites

Anti- Toxoplasma

Immune

Per cent

Immunogen serum lymphocyte macrophage infected RNIU
+ + 20.2+1.3 24.24+-4.7
homogenate
- + 23.14+9.9 32.54-5.6
particulate + + 6.64-0.8 7.842.1
fraction — + 93414 10.8+3.5
soluble + + 10.040.8 124424
fraction — + 15.2+0.9 19.0+4.9
— — — 28.7+3.8 45.749.2
incubation time: 1 hour +: standard deviation

RNIU: number of infected parasites/100 macrophages

anti- Toxoplasma serum: 1: 1,024 (indirect latex agglutination titer)

h#ho0.5 0.6RU0.8THYH, wFhdHEl
KD EL, B MO $0.6TH-7, TEDD,
6 BT REDOBEITHIb o HMLFEDHEM
itk - T MO WIEROBEIEIIMH S i, 121
RS LL#% Sed- K 1F Sup-MO BROEREMFEICHED,
18I 2 W Fh1 AR UL.5THE MO (14)
LZE%E LD, MEHRIT 6 BHEES D EE
LTwie LrL, Hom-MQ (Z24B5RICES &
1LTF (0.87) ek ¥Rk Lcmblen L,
SR ML 7E A AE F Tl 6 B0 index IC/ETF £ R,
LA EEbicEmL, MHERBEDSH
T Tz, RICKEEER MO WRFEBED SHKIE
&g R Bl L7 (Figure 3), X8 MO A
FEdi3HmEicBEfRE L 5.60EO KRIEHERET
B L, sl Hom- R Sed-MO it%
FAKEREIHAMO XDEEL, ZTh%EH10.3
B 8.0 T H» 7o WMAEARM Hom- RU
Sed-MQ@ TizZhFhl13. 7RU9.78HMZRL,
HB | MO txtBmEOMSLEHE) &K
HicEE L7z, LAL, Sup-MO itg 154108
12, HMFOAEICH LD ST 10 18K THER
MO L DEE L7chs, filEL 2EBIBDS
NEdbot, &8, HREMIOWTRERER
MITEBZET L2 7

ffE MO ROFHEAE E Ry v lRRT

PimERMOEE: Figure 4 iR d &5 i, Hil
HOHEET Hom-, Sed- B 1* Sup-MQ O 6 F¢H
EizZzhz h 0.3, 0.5%1U0.6LnFhd index
EAEME DKL, 18EMTRENFNOY, 0.5k
1%1.0C, Sup-MQ OLHERHEICH L -7z, R
MBERMD BED 6 BefMEIE Hom-, Sed- RU
Sup-M@® #h#hl.5 0.9K%U1.0, 128:HEIZ
1.8, 1.5 151.8% LIt24BR % T #M LT,
o MO WIEB QBTG FEREO mEICBR
ELMHBICERET AT EERB LI, Fhoit
FomERS & kIR Figure 5 0 & 5T, X MO
O WA BB RRO MDA RMOE4E (Figure
3) LEBERAL EHOBERY B, RIEHIR
4,685 & b hicEm L, MRMEEL REY
Vool & & [F R ICE N4 5 & Hom-, Sed- B U
Sup-MQ HEFEHDKIEBIZENZENI.7,3. TR
34T, WTFhOIME MO KoL T
i, L, HliiEe fiE) v oMl s o
TTo &%E MO KB} 5Zhi38.6, 9.4RT
8.9BEMY &, XtEIMFICHAN WS PICERNED
Stz MBI RS BRI IR
ML-ERZEEX, RZEIROhED- T,
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Figure 2
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4 (B)

4 (D)

1 6 12 18 24 hr

Incubation time

: in the presence and absence of anti- Toxoplasma serum

RNIU: number of infected parasites/100 macrophages

index: RNIU at intervals of 6 hours/RNIU 1 hour after incubation
(A): macrophages from mice immunized with homogenate

(B): macrophages from mice immunized with particulate fraction
(C): macrophages from mice immunized with soluble fraction

(D): macrophages from untreated mice

Multiplication of Toxoplasma gondii preincubated with anti- Toxoplasma serum in macro-
phages from mice immunized with cell homogenate and soluble and particulate fractions

of the parasites.
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Generation
[\)

Figure 3

- (A s B
- 2 L
- 1
L 1 I ! 1
6 12 18 24 30 36 0 6
© 3 D) /
2
1F
1 [ 4 A N T S
6 0 6 12 18 24 30 36 hr
Incubation time
---and : in the presence and absence of anti- Toxoplasma serum

(A): macrophages from untreated mice

(B): macrophages from mice immunized with homogenate

(C): macrophages from mice immunized with particulate fraction
(D): macrophages from mice immunized with soluble fraction

Resting phase and exponential growth rate of Toxoplasma gondii preincubated with anti-
Toxoplasma serum in macrophages from mice immunized with cell homogenate and soluble
and particulate fractions of the parasites.
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i (A) 4} (B)
3F 3
e
3
S o b 2
1 1
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P
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1 6 12 18 24 1 6 12 18 24
41 ©) 4+ D
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2
1
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Incubation time

~—-and : in the presence and absence of anti- Toxoplasma serum

RNIU: number of infected parasites/100 macrophages

index: RNIU at intervals of 6 hours/RNIU 1 hour after incubation

(A): lymphocytes and macrophages from mice immunized with homogenate

(B): lymphocytes and macrophages from mice immunized with particulate fraction
(C): lymphocytes and macrophages from mice immunized with soluble fraction
(D): lymphocytes and macrophages from untreated mice

Figure 4 Multiplication of Toxoplasma gondii preincubated with anti- Toxoplasma serum and immune
lymphocytes in macrophages from mice immunized with cell homogenate and soluble and
particulate fractions of the Parasites,
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Incubation time

- --and —: in the presence and absence of anti- Toxoplasma scrum

(A): lymphocytes and macrophages from untreated mice

(B): lymphocytes and macrophages from mice immunized with homogenate

(C): lymphocytes and macrophages from mice immunized with particulate fraction

(D): lymphocytes and macrophages from mice immunized with soluble fraction
Figure 5 Resting phase and exponential growth rate of Toxoplasma gondit preincubated with anti-

Toxoplasma serum and immune lymphocytes in macrophages from mice immunized with
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Vischer and Suter (1954) %5, T. gondii O ¥5#
AHRE MO A TMHI LRI 5T & el ~TLK,
MQ &) vl EHREENEE SN S &
31T % - 72 (Anderson and Remington, 1974;
Jones et al., 1975; Sethi et al., 1975; Anderson
et al., 1976; Shirahata et al,, 1976; Dvorak and
Howe, 1979, ZHh S OHEICH W 5 W o R
M i3, BRBEE L RERRFEILESHDT
H 5, BEcEE T3 EHNFEOREICE:
Wi ®|ERD %0, FHES (1975) RUELEHE
(1978) BEHRD K &Y % — F H B WIidFE L4 EH
Rtk aREE<vARRAA VA PHBEEMBL T
Bitasi R BT L, HEAZEFH 100,000 xg
W CERET B L RRE L. % 72 Araujo and
Remington (1974) i3 T. gondii Hi3kD RNA ic
BEEIERE 2 RY, chiség sk RNA CREATX 5
LS, COFEHRRBERBOMBEMICIS L
L7ze ThoOBEERICET 5 FERTER
invivo CHHSh, FEREIKEL S MO ~DH|
BHRBVEERDbI TV ARV, T TEHR
Hom, Sed R Sup T=v2%®%EL, ERE
MO it v 3 X< el B L7z, MO O
B LA O REEHDHREIEEL, AAE,
T kD) »H A4 i3 MO FHHEMACRF%
a4, FEBREFKRELRFELORAEDERA S
VarvHRERE, ARNLERETSLEDN
Tw3 (BWS, 1979), FERT RREROZELD
SEHREICEZ MO HEOEMEAL & H.OCRE
L, #iliE, ®REE) vooMisE MO OE#bic
BETAHRERIFERBAERICOAFEAL, K
MR ERICRAN L 2P 1,

MO ~oFEBBAIE, ®E MO %E5/20
OHFOEES 2 WIIHMBORMIBLALR
% D-7. Jones et al. (1975) BHMBERLE
Tt T gondii O¥EMIE (= v 2 BREEFRIE
L< it Hela #ii) ~ORBABHH I N B L
EBEDTEY, SEOEBRTCRIUMBEICK 3
MQ BgmfIRIEIRONE» 72, ThiZ—#
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BEMEADBAL , ARAREEE TS MO~
DEY Lt DENCEBEHDERDNS,

Wwic, BicwEy v filgema o541l
RMEOATIREL S - ZRAMHSR SN
7= (Table 2), THiTHE) v HiROEEEE
Ve (BFBES, 1980) itk 3 LBbh, thk))
vERhA vickBETEEL (S, 1979) i3,
BEBROZEMETIZ) ¥ Mgt d 2 RBR R
hflE T Y, KEWEEN (1 FRE) Tho o
EhSCOBETREL LEVWERDNS, T/
BANHDRLHENCRIGE, ZRFADS
o, ChRBAMBIOEREZ - REY ¥
HREBEADOMBTH - EEALNS,

%% MO HToRBOLRBImIE, FEAMIK
Tk, EEmiENcB g 3 2RER
& LTHEH3F (endodyogeny) 1k % 24RO
BOELEEZ SN TS (Sheffield and Mel-
ton, 1968) @, MO NTOHME b HHTCRE
BTERTELODLEEZ I, AL tachy-
zoite FRAIFALIhThED, MO NEREEHK
POBME LM HEEREERERL, TOoBM
Mo RTIFIR—EOHMRER (KKE) Th-
7z (Figure 3), Chiif (1977) @ L #ukgicxd
4% RH # tachyzoite OB & £ < —% L, L
b OBz AEREONRUEERD MO N2
ARTCB T B %5 Y v ofild R HLBRMOH
EICBRE S HE Lo foo Licdi- T, MO it
TARELEBRFERAS O MR ICEEERIT
LR AR T AL (R

—%, KIEHOEEMEE MO RERICOS
Roh, LibZhiZMERFMOTIKRALL
BEhiclREoh, ®#E) v flosHTREIES
%ot (Figure 3 RUED)o F % HHFHMG]
D—oODERTHBRIEPOERIL, MO £
DHDITEBLEZ OGNS,

i MO HFH RO HBHEMENL, MO LRR LD
Bt 1 RO RESRHE 1 & L7z index O FEE
{bTBEL, BANO MO iKxtd s 0EREH
FRlOR R+ kit L TR BB £ 7.

1) HMBEREGE) » BAET MO ~BA
LB, MO o R icBfk% BN &%=
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H%do e (Figure2). 2) HIMEHFETTRA
L2cFBiZ MO oREOHEICHMD &3 HHH
DBEEIET h, £D#H R 13 Hom-, Sed-, Sup-, AL
B MO OIETH -7z (Figure2), 3) HimEk
VREY ¥ HIRELET THRE MO HITBAL
TRHEARMEDADEHEL D &PPE VTN
#xZF /e (Figure 4. 4) ®REY v flRO
AOFETTRALFROHIMEE, MO 0%
ICHEFZEEZSAHI LD - 72 (Figure 4), 2h s
3, MO BAZ%OHEFEMHRAT OPLM#E D 1
HICEET 2T L 2RBL, BANOREY v
MO fEfiE MO WG 8% 52 %
ol bFEXL D, Fiz, LML ICK B HHEMEIZ
RE, BERRECTABINFHERE MO 0o &K
THEPDICHEILINS L nS Jones et al. (1975)
DEEEXFRFLTWB, —F, 4EI72MER
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IN VITRO ANTI-TOXOPLASMA ACTIVITY OF
MACROPHAGES FROM MICE IMMUNIZED
WITH SOLUBLE AND PARTICULATE
FRACTIONS OF TOXOPLASMA GONDII

TETSU SHIMABUKURO
Received for publication 27 November 1980

In vitro activity of macrophages obtained from mice immunized with Toxoplasma cell homogenate
and subcellular fractions against invasion and intracellular multiplication of Toxoplasma gondii tachy-
zoites was examined.

Soluble and particulate fractions of the parasites were prepared by centrifuging the cell homogenate
at 100,000 xg for 120 min. Immunizations were performed with a combination of the antigen and
Freund’s complete adjuvant in mice.

To see the inhibitory effect of immune macrophages on the invasion and intracellular multiplication
of the parasites, the number of parasites in macrophages in cultures was counted with time of incubation,
and an inhibition against invasions was observed when immune lymphocytes were added to the culture
regardless of the presence of anti- Toxoplasma serum. Intracellular multiplication of the parasities in
immune macrophages was inhibited distinctly when they were preincubated with anti-Toxoplasma
serum and the inhibition was enhanced by adding immune lymphocytes to the culture.

Among antigens used, particulate fraction of the parasite cells was most efficient for the protective
activity of immune macrophages against invasion and multiplication of the parasites.

Department of Parasitology, School of Medicine, The University of Tokushima, Tokushima, 770 Japan
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THE PROBLEM AND SITUATION OF ANTI-MALARIAL
DRUG IN JAPAN: ON THE DIFFICULTIES IN
OBTAINING ANTI-MALARIAL AGENTS
IN OUR THREE CASES

Etsusui OKuMURA! AND YASUNORI NUNODE?
Received for publication 25 November 1980

. Abstract: Despite several dozens of reports on the importation of malaria every
year, it is one of the hardest jobs to obtain anti-malarial drugs in present day Japan,
especially in small rural hospitals other than the organization of tropical diseases specialty.

This seems to be due to discontinuation of the drug production by the pharmaceutical
manufactures because of too scarce demand to make the business profitable, on the one
hand, and due to the suit raised in the past by the patients of Chloroquine-retinopathy
which, it was claimed, had been caused by excessive doses of the said drug for another
disease, on the other.

Since the Ministry of Welfare permits use of the drug if it is for malaria, it is hoped that
its production be promorted by the Ministry under proper guidance and administration.

As a matter of fact, we have cured three cases of malaria patients in 1974 through 1976,
with great toils and labour for the acquisition of the drug, indeed.

At the moment, one of the private organization is hurrying to map out the institutes of
malarial specialty in Japan, for the convenience of patients. And whenever necessary, we
save the urgent situation by managing what little stock of the drugs that we have purchased
in the foreign countries.

INTRODUCTION

A serious problem for a doctor in Japan at present is to make a correct diagnosis
of malaria and provide medical treatment. It is also difficult to purchase anti-
malarial drugs, particularly Chloroquine. Therefore, we want to call the attention
of the pharmaceutical administration to this problem by providing an explanation
of the present Japanese pharmaceutical situation and an analysis of the reason why
it happened, especially with Chloroquine. We are obliged to report on this subject
for the following reasons: (a) because imported infectious disease to Japan, especially
imported malaria, are expected to increase due to greater international migration
owing to Japan’s recent economical development and greater ease of air travel, and
(b) because we often hear that this imported malaria is expected to increase in other
developed industrial countries as well (Ohtomo, 1977. Editorial, 1969). Further-
more, we strongly expect that this report will make foreign visitor to Japan more
aware of malaria epidemic and necessary precautions.

1 Department of the Health Science, Kochi Gakuen College. 2 The Second Department of
Internal Medicine, Osaka Medical College.



188

Outline of Malaria cases in Japan after the Second World War

Following August 15, 1945, when the Second World War was terminated, masses of
soldiers and civilians returned home from China and Southeast Asia after having
contracted various kind of legally designated infectious disease, including smallpox,
cholera, typhoid fever, dysentery and amebic dysentery. Above all, imported
malaria was said to have affected 430,000 persons in December 1945. Despite the
fact that there was no efficacious antibiotics against bacterial infectious diseases at
that time, those people were treated with an anti-malaria remedy composed of
Quinine, Prasmochine, Pamaquine and Chloroquine offered by the United States
Army. After 1950, malaria had decreased and gradually faded out with only
infrequent cases of domestic malaria.

However, in 1965, when the Japanese economic situation took an upswing re-
sulting in an accelerated expansion of overseas operations, scholastic research and
study, international trade and overseas vacationing, malaria and other diseases were
brought in again by those persons returning to Japan.

Table 1 is a list of malaria cases reported since 1967 and clearly indicates tenden-
cy of annual increase. According to a report of domestic occurrence administered
by questionnaire to professional medical organizations and hospitals involved in
tropic diseases from 1972 to 1974, 38 out of 155 patients relapsed or suffered from
recrudescence and 6 out of 155 succumbed. These included several alien visitors
to Japan, students from Southeast Asian countries: e.g. the Philippines, Thailand
and India and pilot of Swiss Air Line who became ill on arrival in Tokyo through
Bangkok on his work shift (Nakabayashi et al., 1975).

Table I The number of malarial patients in the past 14 years in Japah.
(by the bureau of statistics in the Ministry of public Welfare)

Number of patients Fatal cases
1967 12 4
1968 19 4
1969 16 2
1970 17 2
1971 13 4
1972 23 4
1973 42 4
1974 33 1
1975 28 1
1976 23 2
1977 37 3
1978 22 4
1979 23 1
1980* 37 5
Total 345 41

(*until October)
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CasE REPORTS

We ourselves have treated three cases.

First Case: L.T. 15 y.o. male. Schoolboy.
Plasmodium ovale malaria was confirmed in a boy, who stayed in Nigeria from De-
cember 1971 through August 1973. On January 15, 1974, five month after he
returned to Japan, he suffered from intermittent fever of up to 40.5 C. However,
we could not cure him because we had no anti-malaria drug, in spite of the fact that
we have observed protozoa of Plasmodium ovale, which has fimbriation with Schiiffner’s
dots, and eight or nine Merozoite in the smear of the peripheral blood when he had a
high fever two days after hospitalization. Later again, he had a high fever and
chill and shiver on the fourth and six days, and we observed the same findings in the
smear of his peripheral blood, but we could only apply the ordinary antifebrile and
antibiotics to him. In the meantime, we made every effort to obtain anti-malaria
drug and finally we acquired Chloroquine phosphate and pyrimethamine through
the kindness of Department Parasitology, School of Medicine, Gifu University in
the afternoon of the six the day after he was hospitalized. His high fever abated
while we were applying the drug to him 600 mg at first, 300 mg after 6 hours and
300 mg a day in the following days (Figure 1, Photo 1).

Second Case: G.I. 44 y.o. male. Company worker.
This case is a male patient of 44 year-old. He suffered from malaria in Lagos,

Antibiotics AB—PC 1. 0g/day

74
Chloroquine phos. 1500mg
7.

Primaquine l : 15mg/day x 1‘§}
‘ .
Hospital day 1 2 3 4 5 6 7 8 9 1 w2
41°Ct
Temperature
40
39
38
CY A SO - AN T
——
36
B.S.R.mmH,0.1h.) 12 21 14 11
R.B.C.(/cmm) 422X 10° 446X 10° 437 % 10°
Malarial parasite (=)+) (+X+) (=) (=) (=)
(P. ovale)

Figure 1 Clinical course (T.I. 15 y.o. M: Ovale malaria).
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Photo. I Smear of the peripheral blood.
A mature schizont of P. ovale with 8 merozoite.
(T.1I. 15 y.0. ovale malaria)

Nigeria, 1973 and received treatment there. However, after he made a second trip
abroad and returned to Japan in August 1975, he had a high fever of 89.8 C and
headache on a sudden on October 31 and was diagnosed as a bad cold by physician,
but three days later he showed symptoms of incontinence and slight disturbance of
consciousness, and was send to the Second Department of Internal Medicine, Osaka
Medical College. We suspected that he was suffering from the complications of
serious falciparum malaria and finally found ring forms in the peripheral blood on
the third day. Before being hospitalized he had already taken Chloroquine at
irregular intervals, which inevitably brought forth delay in finding the malarian
parasites. Fortunately enough, we had some stocks of Chloroquine and Primaquine,
and administration of this medicine gave him prompt relief (Figure 2, Photo 2).

Third Case: H.T. 40 y.o. female. Docent.
She showed sudden symptoms of high fever of 41.2 C with chill and shiver every
48 hours on April 15, 1976, seven months after her return from India. She was
sent to the Second Department of Internal Medicine, Osaka Medical College on
April 20.  Two days, three days and five days respectively after the admission she
had a high fever over 40 C three times. Malaria protozoa of Plasmodium vivax in
several stages were found by Giemsa-staining of the blood. However, we had no
stock of anti-malaria drugs any more than, we made an effort to get it and after six
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Antibiotics CEZ 3. 0g/day
Chloroquine phos. 2500mg §
/3 ‘ L. iz 2!
Primaquine 15mg/day x 14

(
i

- i
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v ANY
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(P. falciparum,)

Figure 2 Clinical course (G.I. 44 y.o. M: Falciparum malaria).

Photo. 2 f the peripheral blood.
The ring from of P. falciparum.
(G.1. 44 y.o. falciparum malaria)




A mature schizont of P, vivax with 22 merozoite.
A mature schizont of P. vivax with 22 merozoite.
(E.T. 40 y.o. vivax malaria)

days we obtained some by air mail through the kindness of Bayer Co., Ltd. and she
was recovered. When we think what would have happened if the first case and this
third case had been the Plasmodium falciparum malaria with bad prognosis, we still feel
as if we were treading on a thin ice (Okumura et al., 1979, Hirata et al., 1979).

History of manufacturing Chloroquine in Japan

Prior to and following the Second World War, there had been a well-balanced
— through not altogether stable — demand and supply of anti-malaria drugs such
as Chloroquine, Quinine, Quinacrine and Pamaquine. Those drugs were properly
supplied to soldiers and civilians returning to Japan soon after the war and to persons
who were affected by domestic malaria.

Chloroquine was originally developed in Germany as an anti-malaria drug in
1934 and was imported to Japan in 1959. This drug was rarely used, since the
incidence of malaria in Japan was already low. In 1960 the frequent use of
Chloroquine was found to be efficacious against chronic nephritis and rheumatic
arthritis and frequently used. However, in 1966 an adverse reaction of retinopathy
was found and assumed to have been caused by the generous use of Chloroquine
(Sugiyama et al., 1967). The Ministry of Health and Welfare then authorized a
separanda in Notification No. 96 on March 17, 1967 and suggested to both doctors
and patients to be careful in the use of this drug due to possible adverse reactions.
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Antibiotics AB—PC 1. 0g/day, TC 1. 0g/day
o
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B.S.R.(mmH,0.1h.) 112 70 22 13
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Malarial parasite (+)+)+) (-) (=) (=)

(P. vivax)
Figure 3 Clinical course (FH.T. 40 y.o. F: Vivax malaria).

In 1970 a causal relation of overuse of Chloroquine and retinopathy was proved.
Thereupon, patients who suffered from the adverse reaction accused the Govern-
ment and pharmaceutical companies for its pharmacogenic damage. Some persons
filed suit and were awared for the damage. On July 15, 1972, Pharmaceutical
Ordinance No. 169 of the Ministry of Health and Welfare ordered a re-evaluation
of the drug, resulting in the restricted use of this drugs for malaria as issued in the
Pharmaceutical Ordinance No. 710 on July 23, 1976. On September 1, 1976,
Notification No. 249 of the Ministry of Health and Welfare made an official announce-
ment to prohibit the use of this drug for other diseases. The drug was authorized
as a so-called interim measures article until December 31, 1976 (Editorial of Kanpo
1976).

Reasons for the difficulty of purchasing anti-malaria medicine

It is said that pharmaceutical companies and their sales agents did not make a
profit out of Chloroquine, Quinine, Quinacrine and Pamaquine, because those which
were on the market until 1962 had not been used in general. Furthermore, these
companies were obliged to pay large compensation costs due to the loss of the afore-
mentioned Chloroquine lawsuit (Photo. 4). Therefore, they stopped manufactur-
ing anti-malaria drugs in 1972. Even though Pharmaceutical Ordinance No. 710
issued on July 23, 1976, did not restrict its use against malaria, they were no longer
manufacturing Chloroquine and others.

When we turn our attention to the importing situation of these drugs, only the
use for pharmacological test is permitted, and importing companies are still hesitant
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Photo. 4 The patient of Chloroquine-Retinopathy won a suit — reported on newspapaers.

because of the Sulfamonomethoxine, which has been used against Chloroquine
resistant falciparum malaria throughout the world, are now permitted only as a
bacterium infection medicine. Hence, the Japan Medical Association of Tropical
Diseases submitted a request to the Infectious Diseases Prevention Research Com-
mittee to accelerate the domestic manufacturing permission to import. However,
no improvement in the situation is seen as yet.

Discussion

As we have studied thus far, an adverse reaction and a pharmaceutical lawsuit
resulted in a hardship of supplying anti-malaria drugs. In fact, we sincerely sym-
pathize with the retinopathy patients whose illness has been caused by Chloroquine
and hope for speedy recovery and proper compensation.

We would like to propose the following special recognition of the substance
It was the long term and careless use of Chloroquine for chronic nephritis without
appropriate examination that caused serious adverse reactions. The consciousness
of doctors and patients can prevent such occurrences. In particular, the principle
of malaria remedy with Chloroquine is, as in other parasitic disease remedies, that it
should be prescribed under the careful supervision of a doctor. The extreme care
includes both no waste of time and sufficient amounts for the shortest possible term.
Therefore, it is a completely different dimension from the aforementioned medical
treatment of chronic diseases. We want to emphasize that we can avoid the adverse
reaction effectively as long as it is used properly under the thorough supervision of
a doctor. :

For several years in Japan, more and more people are coming and going abroad
and cases of imported malaria have increased year after year with some unfortunate
death (Amano et al., 1976, Ebisawa et al., 1969, Ohtomo et al., 1977). This suggests
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a number of courses of action for public health and medical treatments (Ebisawa,
1973). » :
Our first patient was held for six days, the second patient for one day, and the
third for five days of interval before anti-malaria drugs were applied after being
examined as malaria. Fortunately, these patients were cured completely by quick
and proper use of anti-malaria drugs kindly offered by the Department of Para
sitology, School of Medicine, Gifu University and from an inventory of the Kyushu
branch office of Bayer, Inc. However, it is frightening to imagine what would have
happened during the intervals if the first and third patients had had falciparum
malaria which is liable to cause complications and serious outcome. Through our
experience with these three cases we have been giving medical treatment carefully
with some of our storage of several kinds of anti-malaria drugs purchased abroad
when our colleagues were there. We feel luckly, although this private deed is taken
for granted as doctors and thereby indicates our sincerity and good will. Now it
became possible to obtain MP tablet (a compound of Sulfamonomethoxine 250 mg
and Pyrimethamine 12.5 mg) from Akadama pharmaceutical company since several
years ago, and we appreciate the kindness from the point of cooperative goodwill to
the public. However, we are not satisfied and insist that more cooperation and
action should be take by the general public and governmental organizations. What
lies behind the status quo of Japan? If there are inadequacies in Administrative
Instructions of the Ministry of Health and Welfare and unwillingness or hesitance on
the part of pharmaceutical manufacturers, what are the factors? We suspect, from
phenomena found in lawsuit, that people near the patients to a lawsuit and opinion
leaders of a society such as those represented by newspapers and television media
disturb a well-harmonized voice inside a human being with emotional desires, anxiety
and fury. It would not be only the writer who solely believes that the government
and pharmaceutical companies, doctors and patients, and every component of this
society in Japan, both now and in the future, should create and cherish a world of
good harmony and observe the rule of nature with reason and balance of wisdom.

SuMMARY

In this natural state all medicines are poisonous and harmful. It is our job as
doctors to turn these poisonous elements into medicine. If a doctor is careless in
prescribing medicine, then he must be responsible for his actions even at the risk of
being used. That is why every doctor should dedicate himself for an entire lifetime
toward the improvement and study of such fundamental sciences as pharmacology,
physiology, pathology and epidemiology. In conclusion, persons in the medical
profession and members of the Ministry of Health and Welfare occupy responsible
positions of complete exposure and should make every effort to provide patients with
the proper medical care.
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VTHETRIZDEEL TE OB, JRED
BB O FE R WA RITE O BN A RRR
LLThBEELEFhE RS RV, BRIV EGF
7 AAadiicxt T 3 E—RIREH L LT CP
FHRINT NV BH, 19724ED * F ¥ afizHD
E L7 CP i d St L AMWET 7 2 BOMRITU
k9 NbFa frFRVT, 245 EOEE
T CP itk 7 A @D R D OFETCHEI LT
B 2816 HEIcEWTd CP W#EF 72
BIEARAVBRET ERBERLCODWTHEATT
BHENDL, RIEIFRESAOBEF 72 EEE
BEBRL, TOBKBTRET S L LEOITEFNL
HFIKDWTER YA 2,
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i

19764 8 B L D197T94EIIH E CTIKBR L 725
T, B4 HH - BRE - RBEAR - HERSRH
BELIGRTED T, F£41319%, 265K, 205K,

1 BRBRERFHRE_ANFELE

525%, 205%, MREIIFEAE3I A, BEEX1 A, HE1L
ZThD, BEREHMICOVWTIE, BERKITHRRE
EL7-24H, BRBHICBWTRELZ2HARKE
EREEEEHTRE L1 AITEED R
KAOWTRWTFNbOHEET B LB TE Ad-
72o

3 BRAE AR
F2iCRTED, MRERE LT, HEE 384
Ckbv 400C oFRLTVWFNLAY, HH, T
BerfkoTni, BEZWTh bilERTRL
(H1), H#EMORREERIZ39.7, 40.6, 40.0,
39.5, 40.4 C TH» 720 HE (Roseola) 3512
7 EIC 1 AlICKB & g CHAa RER:
INEBEF@EDI, BERZ 28I, FFEI L AIICH
hi, —Fekiz1plicstohizicdEEMP -7,
MLSBERE LT, THEHEA b O1H, &
3B, IEL2H, HEERIALDO2HTHD,
M Hm, BELAEED»- 7

R R

MBS RE: MR @ ki) icid culture-
bottle f\»72, AEEE D phage #i3 Ei, 53,
A degraded, My THb ($1), HFEZHD
RBOFERIEI CRTED TREDEAITH L
B ER LI
BRELBRE: R4TRT LI, REARA4
BICHEETH-> BB E L b icEiit L 7o
Diazo Kz 2 PlicERK L2l Tth -7, &
BRI 2 PICERL, BETH-72, K, &
DOEBICEIERBIERL Tk,

2 EIEEERR T RR
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Table 1 Cases of typhoid fever
Suspected
Naine Sex Age Occupation Date of Residence place of Phage
over disease infection type
Y.N. female 19 student Jan. 18, 1977 Kagoshima city I{C?{gyoshima El
independent
K. M. male 26  enterprise Aug. 7, 1977 i‘;klgslﬁ%?{hro ¢ Korea 53
owner goshuma pret.
A.Y. female 20 student Aug. 24, 1976 E::osclilti?na pref. Korea A deg.
. . . Kagoshima
S.T. female 52 waitress Dec. 4, 1977 Kagoshima city Thusuki city Ml
M.N. female 20 student Sep. 27, 1979 ﬁﬁﬁﬁéﬁkmf ;ﬁ”mma A deg.
Table 2 Clinical description
Patient Initial It\)/l?ix' Clinical Hepat Iy Sol egal Symptoms of
atien symptoms te?ng diagnosis  cpatomegoly  splenomegaly digestive tract
chill headache constipation
Y.N. fever (around) 39.7 C  sepsis + — b
nausea
39 O)
K. M. g:/l(lelr (40 C) 40.6 C sepsis — -} nausea
headache severe o
AY, ?;gie% gcver 40.0 C infection — + constipation
headache sore constipation
S. T. throat fever 39.5 C  sepsis — — abdominal
(38.5 C) pain
abdominal
M. N. fever (38.8 C) 40.4 C  sepsis — — pain
diarrhea

AMBEMBRBB XL M £4THBEES T,
HOEBRB~TFHhoEAGBL L TED, BH
WX OB L 2o, FRMO RIESMBREIT
1,600& 5,000TH» 7o MBHRTIT 4 BITHKOD
ERBERA SN,

Immunoglobulin: IgA, IgM, 1gG %* 4 #lic>
WTREL (F4)3PREFBHET H - 7243,
183 IgA, IgM 0 EA #8871,

Fredeetess: IFEAERERRII X5 ICRT. 5
fEHI$t Al phosphatase, GOT, GPT, LDH ®_k
FERWD, ®i< LDH O¥MHBH7E -7, 15T
(2 M bilirubin @ LR %@ ¥ cholinesterase (2

3PlicEML, 3HEBITET LT\
BE: 1 PhcBEER L lifT Lo (BHElL, 2,
K2), EEREBSoEaKT, BEOE#ERN
CPPREDLEHED = v v = 5 ITHBEOE
FREED, = v v = OFBICIEHROBEG
WAL NI,
RELVEELE T TOREE X EBRITON
T

TERFEEROBIKBMIE, F2IKRLLKSIC
FfT 2R« B BUHOBKRERK D, il
iE 4 6l, BIERIIELPTH- o, ARBOFKER
ORBERIELIGR LB TH D, £6ITRTE
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days
Figure | Courses of body temperature.
Table 3 Drug sensitivity of bacteria isolated from patients
Patient Chemotherapeutic agent (sensitivity)

Y. N. Pb () GM (#) CER () CET (H) PB ()
Nd () CEZ (#) DKB () PiB  (#) AKM (#)
ST () KM (i)

K. M. Pis () GM () CET () CEX (#) CEZ ()
PcA  (#) PcC (—)

AY. SM - (4) CP  (#) TC  (#) CC  (#) PB ()
CER (4) DKB () CET () CEX (#) PcB (i)
Nd  (4#) PcA  (4) FT  (4) GM ()

S. T. TC () KM (#)  PB  (4#) CET (#) DKB ()
CEZ (#) GM (#) Nd (#)  PeA (#)  PcB (4)
Si (—) FT (#) Sd (=) Col (4#) Mno ()

M. N AMK (—) KM (4#) GM (#) DKB () VSM (H)
Nd (#) . PCB () PCA () PC (+) PCS (#)
CL () EM (—) LCM (—) JM (—) CEX (#)
CET (#) TC (4#) MNO ()

S KHRIED S MR TF 7 A B2 BH LCHEE macloride %, cephalosporin 5%, &k penicillin
BWICELETORKIBIMED»SI7THETT, ¥ FRLBRBRITDOA-TEY, BWEERZ-THLD
B#22 8ATH - 72, BELWMOBAAERIIE CP A L7, HEBBIOTAZITOIHRR
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Table 4 Results of laboratory examinations

Patient Blood Min. W.B.C. Blood Urine Diazo Immunoglobulin
e picture count in stool protein reaction unoglobul
leukopenia %gg 1‘1*32 mg/di
Y. N. shift to the 4,400 NT (—) NT ﬁNIl%
left - 8
Cs 106 C, 78
leukopenia IsG 1,540
K. M. shift to the 5,000 NT () NT IgA 244
left IeM 120
A Y leukopenia 1,600 (=) () (=) (—)
leukopenia IgG 1,500
S. T. shift to the 5,000 NT (+) NT IgA 196
left IgM 100
leukopenia IgG 2,100
M. N shift to the 3,600 (=) (+) (=) IgA 410
left IeM 280
NT': Not tested
Table 5 Results of liver function test
Patient Bil ALP GOT GPT ZTT TTT Ch.E Chol LDH
Y. N. 0.2 17.6 120 71 6.1 1.1 0.5 182 1483
K. M. 0.7 10.0 60 62 5.4 0.6 NT 152 655
AY. 5.0 17.5 230 93 2.1 6.9 0.35 131 1183
S. T. 0.2 16.1 88 43 4.2 0.5 0.72 175 954
M. N. NT 16.5 168 85 9.0 4.6 NT NT 1055

NT: Not tested

7HXD38HFETEH20.4HTH-1o CP HH
BICLOWTHB L, 2HLKDTHT ¥4 HTT
BmlLTn3,

B ASE PR R
19765 8 H& b 9 AmAwhir ¢, R, KK,
BREL MR LT3 3 >0 ERRKRTHAO S
DLoREE, BF 7 R BEHARBEL TS (F
7)o HIEWBBRLFIEFIZIN6ES H4H &b
8 HIIA FTHRITHAO—A L LTEML T 5,
RATHOFRRK3 DB TH 3,

B, AY., 206, ik, #E

B BT _Eb0% L,

BHERE: 197688 H4 B RE8 HIIAE T
WEKTE L. KITH 1 BE AR TR Z
BIARBG % L, BICHEE T ICRE, RER
8 H23H, MWKiBIIT &2 LIERKIKRTH - 72,

8 H24H % LD 384C OR#E, AKRAE £
HESRME, UkE# (388C~390), FEildikk
&, RBRICTHEBEZD 5 bEREELETS, 84
30 H 24 7 B B 1T ABo
ABEBAE: & 39.9C, Bkig100/4, #, %
RE, BEREE: 2EAMY*#D 3, BHRER:
A, WRE: RE AL, EEFRATR
BF o B « Mg 45, ) v ooffifER (-), KB
(_) T 35 - 712

ABtEs A A BIR: EA (L), B (),
Indican (+ +), Diazo Fj& (—), K#Mm: B
[ ER %K 1800/mm?, # i #k 350 X 10*/mm?, Hb 10.5
g/dl, M#HR: BOE BB LED 3, Kik: 1
FrME 28 mm, BRI REAZL, £(EHBRE
GOT 290, GPT 165, LDH 1358, LAP 253, Al-ph.
16.5
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Photo. 1 Plane film of the abdomen (on supine position).



202

terminal
ileum
niche
caecum
appendix
Figure 2 Schcmatic drawing of Photo. 2.
Table 6 Other findings
. Drugs given after
Patient b Drugs given before Days? bacteriological Days?
acteriological diagnosis diagnosis
Y. N. JM CET SB-PC ' 28 cp AB-PC 30 (3)
K. M. CEZ GM SB-PC 14 CcP 12 (3)
AlY. AB-PC 17 CP 7 (4)
S. T. CET SB-PC 18 CP 15 (7)
M. N. AC-PC AB-PC AMK DKB 37 Cp 38 (2)

1) Periods between bacteriological diagnosis and onset of symptors.

2) Periods back to normal body temperature by treatment, ( ) indicates days needed

for returning to normal body temperature after CP administration.

Table 7 Mass outbreak of typhoid fever after Korean tour

Tourist group Members Patients Remarks
Common tourist
Tokyo 51 21 Aug. 6. 1976-Aug. 13, 1976
school excursion
Osaka 3 6 July 27, 1976-Aug. 2, 1976
Kagoshima 75 2 college coeds, instructors

Aug. 4, 1976-Aug. 11, 1976

(Reported by central typhoid fever investigation comittee)
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Osaka airport

e« = Tokyo tourist group
Aug.6-13, 1976

Osaka tourist group

Jul.27, 1976 -
Aug.2, 1976

weww---- Kagoshima tourist group
Shimonoseki port Aug.4-11, 1976

Figure 3 Courses of cach tourist group.

(Reports No. 26 central typhoid fever investigation comittec.)

Photo. 2 X-ray of small bowel of the terminal ileum (Compression film).
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ARl BEERPEEE, K« MK - 4
WO ERET-7, ARE48H (RBFEEI2H
H) & i~ EBickatuhaE 2R, A
Mk, HEh, MEFADIBLOEENICE
F7RELHW (ZD%, ARESE 1 HHOMKEE
BEOBF 7 2ErHBRHINIK, Phage Bid A
degraded), Ampicillin (LI F AB-PC) #i#: (3
g/B) TR L7-sREtEmA<, CP (2g/H)
PHE LA, CP #5B%4BEHLOF
Bk, AMBRESEM, FENK, BRE8HAIK
EFBEE S PRI L 7o PUAEMEBSEI AB-
PC18g,CP18g Tdh - 7z, Pkt ks, m
W, R, E, IO 2[R LY, B
BHRHI N E D - 7,

ERBOVICHRE

BT 7R EaBEREOFTCHLEELAERETE
THRRBTHY, Bl CHEFRERIIFHM4
TARNTH - 78, MBREELLBAL, 1962
AITiT 9104 & 1,0006 51 0, 19764 3724,
19774E346 B L WA L Tn W, L L ¥ o
RMERITRAON TV, BF 7 X BEREN
BY LBRO—2IITE, ERE i CP 35
F7ROENET H B T &% 19484 Woodhard
OHREIEL THhSTHY, REOHRIIREN %
BHE*UZ Twnw5s, LdL, 1970FICEF 7 %
OFHEBIEMTHEBOREN» ST N
CP v MEEEEDQREHO - HEAMRFI N
ORI RPPHEM L o2oHsLnwbhTn3,
Fi, —HTRIM2E2AF vy amErhoic CP %
AUBHIMHEF 7 2 HICk 2 HITO%4 L CLEE,
NbFas, AVFRYTEEQOHEEBETOMWMET 7
AWBDEOOHETHEIN TS, BIED L
CAbHBHEHTIE CP s 7 2EHOBBEROHME
BRAESR TR WY, IR LZ5 I 246
RBEETcoORPELEES L, BACREL, B
CENBEF 7 A% DFRET 2B TII,
bOHRETS, MHHEF 7 BTk BHRITHEET S
ERERH L, BNEDF 7 2EEE (BF 7 =,
NFF72) OBRBR (AOXWI0H) 319724

TAFyal?l, TAYA10.8 F950.3 74
Joyer1l,5, 255424, HE0.3TH
%, METORERRIZL DD TRE NS,
WHO ToO#HEiIck 5 & 19738:11,644D D
BiAX O W7y vEex Fhi4260kB Y, ZDO DB
3UBRF 7 ABETH -2 EnH Y, HEDORR
Lx2BdBERITEHREL T, BF7xH
RBEZRBRXDIITFED BERERROBEDH
THETHERLZLEEI NS BF 7% 14 il
AOLNTWBEY, ZONRBBHELF, 1~ F
FYTe74Y) vy BEBEL 1FITHS,
1975 BEO O BEOF 7 2 H D phage BEEIR
REALSBELIVEAZ b O EH T L D,
(18%) , M: (17%) , E: (13%), 53 (7.8%),
A degraded (7.4%) TH Y HIEDOKEE L 1iEH
i3 A.degraded, E;, Mi, 53Th-7. F¥A
(1977) BB F 7 2 OB KR * WAL7E & B
LU~B0EELFHB LT, HFTOEBENETHRL
Twn3, BIEOREH & &2, HHfE, I, BESD>
REVBEELZEREE L. LAk 1H05
Thotzo RBOZTAF 7 2R EBRITFROLR
ZZE@ELS 2SS T, KE (1970)

- RBEORREEEYFEHBRBEIT O THMICEHEL

Twn3, Ll, BHicERN &5 3REK
BWTRERSEBHI LT3R, 4
BRI LIV, BF 72 D048EE L TOB
FEILRLUTRECROI0HLU L2 5D Tn-EE
bhtTwnd, BF 72 BI28ENAFEZN
ZAbiE, FELTUBBERNLBERY) oo o
52b0T, BHEEL QBB ERE SEHTIEES
BHERINE, ZOHBRIRRICEY D, £
DEMEIFEHETHY, BIIEE T ZIIHEMEET,
ZOERMIBOME—HLLVWELERI LT
5, BF 72D X #I1cB L TiZ Robert
and Robert (1974) 258&E L T34, AEd 1
PLHCBEER EER L, RBROMREH7, Rick
(ORBLIAARIATOOTFRERELZD .
2, BF 7 A LFIOWTRHE - 5T (1977)
BEHMICGERL TS, Thickd &5 7 24K
BIcEDoNFERI, REENICRFEED
RBIEESE L NEN B L U glison # P AKIE B



REBZER LT IRIGHOKBRATLL 0D
htwnd, F7 2AHEBROFBIEREICONT
i, RS (1971) BFEREFRR ENHL TH
£ TWnB, Thick s L5 7 2ERT7H (G
F 7 A56%, 3 F 7R A1TH, <F5F72 B
4 81 H708 (90.9%) DERICHFBIERE LA
HTNnB, F 72 HEEHED immunoglobulin 1T
DTS (1965) HiEHEE-> THREL T
%, 40, BIFEBZARBORETH - cdivnih
SEEHTH -7, LOLEAS, REIREEE
BosTnENDT, SRRBAEENT 7o —F1
FnzwnwtEITnD, REOPICERTE
B E LTIRE, Bhilstz, Mk, s, M
ME% EHHY, BA (1976) KL B LBEF 72
OREEMZHOBERZHIIBRELZWEREL T
w5, FILOFERTIE 3 FAMHKIME, 1FHEE
BRRET H -T2, BF 7 AHELNE T ORBE
IKDWTER (1977) BHEMNTE, BAAELS
364E, MHFI3SED 5394, WFI41ED SH04EM 4
SOERRKES LBHL Tw3d, Zhick 3 &
W74 1 BELNII16.6%, 2 EBEINIC
TO%EL BHEEZMI N T34, BA4EDLS
504E-CiZ 1 AMLIN 20%, 2:BMLIN8.6%, &
28.6% LB OVT i\, Z2WEEDEN
BREREEYRET A LAV BEENICRERE
BHEOOLDTH B, Tl @lichiLE
FlABE L/ r—T 2l BELTwE WS
N—F BT TEHETORBICON TR L,
LMHEELEVWEIIKIER EFERT ST L8,
DE>TLW BSOS LBRRTNWE G F,
FHOEMTHLMBEENICES KR LAY
BRAMERELTHD, BELEZ CICTFY
22.8H%*E LT3, BF 72 RFAXZTHIW
& (1977) itk 3 L B THiHZAH phage #7|
T3, phage MAIICHERI B F 7 RE, 7
F7 2@t o> THAEWE (CP, TC, SM, KM,
AB-PC) ODRRZHEHREL TEX T3, TOHHE
Bick 2 L1975 T3 923k AT I3 1 Bk D 3
RENTniv, ThiZHEORER O EKARZH
RROBEORAKTH - 7,

Bk, BF 7 2@ TLARNT CP i A
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PHH LIS, HAMBEDIZLALRL, K
FUIGF 7 R IKE—BIRKITH - 2o FFEDREH
THLWEESR CP 2L/ L IA3S~THT
WFhSTRL, ERERL, BELTWS, L
ML, BiiIcbi~~7znl, 19724 * + v 2 TKE
ZB/niCEd -7z CP s 7 20T HH Y
Gonzalez-Cortes & (1972) it & % L83 D HE
K D19tk (13%kDi(E, 6 HRM MK D) S
h, 205 B17kkds CP WETH 0, 2 Bk (EL,26)
BREEHED > EWMELTWB, TO%, <
# & (Butlen etal., 1973), # 14 (LAMPE et al,
1975) % CP WHEF 7 2@BSHEI LT
5, bHWETIRCPOEMER L LTOoOMKEEED
fzHZDOFEABENINATEY, FLVWEBEF 7R
REFORRNE TN TS, 19684EEHL D en-
teric fever iz Sulfamethoxazole-Trimethoprim &
# (SMX-TMP) #sfERI S h, TOHEKIERO K
EhRBLEIhTw 3, Gliman et al. (1975) T
X 3L SMX-TMX-TMP o n#%5i3 CP i
DOEF 7 2ABEICESTHE ERMEL TS, /MK
5 (1977) H19754ELIK19765E 8 HE T D 1 4/
WA« ~7F 7 2 BFE194, BEBF 7 X
BRAE 4 Mo F23flic SMX-TMP %##51L,
ZOWEEKZE, MEEHHR, RERALZ LEIKOW
TEHMICHE LT3, CP it iz, CP 0
BIVER £ & % %W SMX-TMP it2W T4 %BAES
R#IFTILEND S, BEBICHIEORR L7254
2Bl BERTRICRIEL T3, BF 72
RFAERBLOWME (1977) ik 5 L19764E 8 A
Ao 9 AP CHEE « KK« BERE %
W 33 3 >0BRERITHAO S 25/ ER,
HARiTE214, KERITH6 4, BRERTH
2LDBENFEEL TS, BHWED phage B
13 Mi & degraded Vi (+) THY, BF 720
MABHAREFOBREIFELBMDTTHAI L
W LT3, E4E, BHKDOBRBASOR
H5B56 L kv, AEROOFHE, LKA
MEKOEEZW LBV EHEIBER, BF 72
PABICBE, W BFICHEICHR T NET
H 5,
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FIVE CASES OF TYPHOID FEVER THAT
HAVE BROKEN OUT LATELY

Ryujt Harapal, Kazuniko NakaMural, SAToNORI UEYAMAL,
SuinicHIRO UEeMURA!L, SzuicHi Hanapal, TETSUO SHINGAMI!,
Yosuamrro Otsujil, Suuji Hasumvoro!, Yosuio Hica?
AND TaAkasHi KAawaiDa2

Received for publication 2 June 1980

In Japan the outbreak of typhoid fever has rapidly become scarce after World War II and it is now
disregarded as the “‘disease of the past in our clinical sphere. We have lately come across five cases
of typhoid fever on which clinical and epidemiological studies were made. The five cases broke out
from August 1976 through November 1979. Patients were four females (20, 19 and 52 years old
respectively) and one male (26 years old). Suspected places of their contraction of the disease were
Korea for two patients and Kagoshima and Ibusuki cities, Japan for the others. Phage types of causa-
tive bacilli were E, 53 and A degraded (found in patients infected in Kagoshima and Ibusuki cities,
Japan) and 53 and A degraded were detected in patients who had visited Korea. Initial symptoms
developed with the patients were chill, headache and high fever (39.7 C-40.6 C). One of the patients
suffered from diarrhea. On the contrary, three of them complained of constipation. Deep red-
colored papules appeared on the chest-abdomen region of a patient. There was splenomegaly in two
patients while hepatomegaly was found in another patient. Increased LLDH level and slight liver
function deficiency were seen in all five patients. White blood cell counts varied in the course of
the disease. There was leukopenia in all cases ranging from 1,600/mm? to 5,000/mm3. Positive urine
protein was noticed in four patients, which turned negative afterwards. Diazo reaction test was
performed on two patients who were found to be negative. Intestinal fluoroscopy was done on one
patient. An irregular longitudinal niche along a long axis of the intestinal tract and convergence of
the intestinal folds were found by press technique. A nodular picture was also seen around the niche.
Clinical diagnosis of septicemia was made in four patients and severe infection in one patient. Definite
diagnosis was confirmed as a result of arterial blood culture. Periods elapsed from onset of initial symp-
toms until the time when definite diagnosis was made were 14, 17, 18, 28 and 37 days in each case.
The bacilli detected were sensitive to most of the antibiotics tested. Especially, almost all the bacilli
detected were sensitive to chloramphenicol. A patient who was supposed to be infected with the
bacilli in Korea had joined a Korean tour group from August 4, 1976 through August 11, 1976. Two
of 75 tourists on the group contracted the disease. Concurrently, it was reported that 21 patients in
a group and six in the other (51 and 73 tourists on each group), both of which tourist groups had
traveled Tokyo and Osaka area, contracted typhoid fever. Those facts showed that we should bear
imported cases of typhoid fever in mind. However, three of the five patients had never visited any
foreign countries and the other three patients were strongly suspected of being infected with Salmonella
typhi in Kagoshima and Ibusuki cities, Japan. The fact should carefully be paid attntion to.

1 The Second Department of Internal Medicine, Faculty of Medicine, Kagoshima University
2 National Ibusuki Hospital
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