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Abstract: Geopathological studies on endemic Kaposi’s sarcoma (KS) and African
Burkitt’s lymphoma (BL) in western Kenya were performed, and revealed that KS and BL
had relatively same geographical and ethnical distribution. The western region of Kenya
stands almost exactly astride the equator. It accounts for almost one third of the whole
country in area and about one half in population. Western Kenya is composed of three
provinces; Nyanza Province, Western Province and Rift Valley Province. Out of 25,343
surgical pathological specimens at provincial hospitals in Nyanza, Western and Rift
Valley for 8 years during 1979 to 1986, 124 and 135 cases were histologically diagnosed as
KS and BL respectively. Frequency in all malignant tumors was 2.92% (KS) and 3.18%
(BL). The high incidence of KS was found between the age of 50 and 59, while all BL
cases were found under 22 years. The male to female ratio was 8.4:1.0 in KS and 1.2:1.0
in BL. The incidence of KS and BL per 100,000 population in each province is as follows:
a) 2.12 (KS) and 3.54 (BL) in Nyanza Province, b) 1.80 (KS) and 1.20 (BL) in Western
Province, and ¢) 1.11 (KS) and 0.68 (BL) in Rift Valley Province. Nyanza Province and
Western Province are tropical savannah areas, whereas Rift Valley Province is a tropical
highland. The incidence of KS and BL per 100,000 populatlon among main ethnic groups‘
in western Kenya is as follows: the Luo,/the main inhabitants of Nyanza Province around
Lake Victoria, showed the highest incidence of KS (2.56) and BL (4.35), followed by the
Luhya, the main inhabitants of Western Province, the Kalenjin, the inhabitants of the
tropical highland in Rift Valley Province, and the Kisii, the inhabitants of highland area
of Nyanza Province. The Luo are descended from the Nilotic groups and the Luhya
belong to the Bantu. No case of KS and only a few cases of BL were found among the
inhabitants of desert or semi-desert areas. No other tumors showed above mentioned
characteristics. The geographical and ethnical coincidence of KS and BL was more clear
in the child population than in the adult. These results suggest that there is a geographical
coincidence of KS and BL based on same etiological cofactors including high temperature,
high humidity, unknown transmissible agents, and probably genetic factors and life styles.
This was mainly demonstrated in Nyanza Province around Lake Victoria in western
Kenya. '
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Haut) was first described in eastern Europe (Kaposi, 1872). Up to the present day, many
cases of KS have been reported from European and North American countries and a relative-
ly high incidence of KS has appeared among the inhabitants of eastern Europe and Mediter-
ranean countries, as well as those of Jewish origin in central Europe (Bluefarb, 1957; Oettle,
1962; Rothman, 1962). The first report of African KS from French Cameroon was made by
Jojot and Laigret in 1922. Nowadays, it is well known that endemic KS is more prevalent in
African continent than any other part of the world (Oettle, 1962; Maclean, 1963). When the
ratio of endemic KS to all malignant tumors was considered, the highest value was found in
central Africa with the incidence of endemic KS decreasing with distance away from this
area (Cox and Helwig, 1959; Cook, 1962; Davies and Lothe, 1962; Keen, 1962; Oettle, 1962;
Maclean, 1963; Slavin et al., 1969; Taylor et al., 1971a; Schmid, 1973; Toriyama et al., 1987a).
It has been reported that cytomegalovirus (CMV) is etiologically concerned with KS in
Africa (Burkes et al., 1985). Since the occurrence of the first Aquired Immunodeficiency
Syndrome (AIDS) case (Centers for Disease Control, 1981a), KS has been considered one of
the main complications of AIDS (Centers for Disease Control, 1981b; Friedman-Kien ef al.,
1981). Several cases of African endemic KS contained viral inclusions, and European and
American patients with KS were found to possess increased serum-levels of antibody to CMV
when compared with normal controls and patients with other malignancies (Giraldo et al.,
1972a, 1972b, 1975; Boldogh et al., 1981). However, KS in AIDS (epidemic type) is a little
different from endemic KS in Africa in its manifestations (Torivama et al., 1987b). In North
America, the incidence of malignant B-cell lymphoma which is also related to AIDS has been
increasing (Ziegler et al., 1982, 1984; Levine et al., 1984, 1985).

Burkitt’s lymphoma (BL), a malignant B-cell lymphoma, is also endemic throughout
most of tropical Africa (Burkitt, 1962). Epstein-Barr virus (EBV) is now known to be the
causative agent of BL (Epstein et al., 1964; Old et al., 1966; de Schryver et al., 1969; Henle
et al., 1969, 1973; Gunven et al., 1970; zur Hausen et al., 1970; Kaschka-Dierich ef al., 1976).
It has been suggested that EBV may initiate a lymphoid tumor of a susceptible individual
whose immunological response has been altered by malaria, especially Plasmodium falcipa-
rum (Hutt, 1970).

Across African continent between the latitudes of approximately 15° north and south of
the Equator, BL appears to be highly prevalent (lymphoma belt) (Burkitt, 1962, 1966, 1969).
Although it is supposed that the lymphoma belt and the areas with the high incidence of KS
are overlapping (Burkitt, 1970), no reports clarifying the geographical and ethnical coinci-
dence of endemic KS and African BL have been published up to the present day. It is the aim
of this study to discuss in more detail the geographical and ethnical distribution as well as
some etiological cofactors between endemic KS and African BL in western Kenya.

MATERIALS AND METHODS

This study was based on the histopathological examinations of surgical specimens,
almost all of which were performed in the Histology Departments of two hospitals, the Rift
Valley Provincial General Hospital in Nakuru and the Nyanza Provincial General Hospital
in Kisumu, Kenya. During the eight-year period between 1979 and 1986, a total of 25,343
surgical specimens from Nyanza, Western, and Rift Valley Provinces in western Kenya were
examined histologically for KS and BL. Relevant information and clinical data were
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collected as accurately as possible, with attention being paid to age', sex, ethnic group, place
of residence, and macroscopic appearances. The diagnoses of KS and BL were based on
clinical and histological grounds. Histological examinations were performed using H.E,
periodic acid Schiff (P.A.S.), reticulum, elastic van Gieson and Azan Mallory stains. A
demographic structure was obtained from the Kenya Population Census 1979 (Government of
Kenya, 1979) ' '

Table 1 Incidence of Kaposi's sarcoma (KS) and Burkitt’s lymphoma (BL) amongst malignant tumors (1979-1986)

No. of No. of No. of KS No. of BL
Year surg. specimen malig. tumor KS malig. tumor(%) BL malig. tumor(%)

1979 1,179 Male 102 2 1.96 4 3.92
Female 76 0 — 1 1.32

Unknown 7 0 — 0 —

(Total) 185 2 1.08 5 2.70

1980 3,359 Male 262 12 4.58 4 1.53
Female 318 1 0.31 0 —

Unknown 3 - 0 — 0 —

(Total) 583 13 2.23 4 0.69

1981 3,652 Male 336 22 6.55 9 2.68
Female 368 5 1.36 9 2.54

Unknown 5 1 20.00 0 —

(Total) 709 28 3.95 18 2.54

1982 4,401 Male 213 24 11.27 6 1.98
Female 315 2 1.36 7 2.22

Unknown 25 1 4.00 0 —

(Total) 553 27 4.88 13 2.35

1983 3,905 Male 303 8 2.64 6 1.98
Female 253 0 — 15 5.93

Unknown 19 0 — 0 —

(Total) 575 8 1.39 21 3.65

1984 2,493 Male 198 8 4.04 15 7.58
Female 216 0 — 3 1.39

Unknown 1 0 — 1 100.00

(Total) 415 8 1.93 19 4.58

1985 3,914 Male 323 18 5.57 17 5.26
Female 424 3 0.70 16 3.77

Unknown 9 0 — 0 —

(Total) 756 21 2.65 33 4.37

1986 2,440 Male 180 15 8.33 12 6.67
Female 271 2 0.74 10 3.69

Unknown 16 0 — 0 —

(Total) 467 17 3.64 22 4.71

Total 25,343 Male 1,917 109 5.69 73 3.80
Female 2,241 13 0.58 61 2.72

Unknown 85 2 2.35 1 1.18

(Total) 4,243 124 2.92 135 3.18
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Table 2 Age and sex distribution of 124 Table 3 Ag’e and sex distribution of 135’
cases of Kaposi’'s sarcoma (KS) cases of Burkitt’s lymphoma (BL)
Sex ‘ Sex
Age Group Male Female Unknown Total Age Group Male Female Unknown Total
0—4 6 0 0 6 0—4 18 270 20
5—9 4 2 0 6 5—9 30 29 1 60
10—14 3 1 0 4 10—14 14 17 0 31
15—19 1 1 0 2 15—19 1 6 0
20—24 4 0 0 4 20 and over 0 1 0 1
25—29 7 1 0 8 “Child”* 5 4 0 9
30—34 4 0 0 4 Unknown 5 2 0 7
35—39 S 0 0 > Total 73 6l 1 135
40—44 9 1 0 10 * Exact age is unknown, probably under
45—49 7 2 0 9 14 years of age.
50—54 15 1 0 16 % * Exact age is unknown, probably over 15
55—59 7 0 0 7 years of age.
60 and over 17 0 0 17
“Child”* 1 0 0 1
“Adult”** 14 3 0 17
Unknown 5 1 2 8
Total 109 13 2 124
RESULTS

Incidence of KS and BL amongst malignant tumors

During the eight-year period between 1979 and 1986, out of 25,343 surgical specimens,
4,243 specimens were malignant tumors. Among them 124 cases were histologically
diagnosed as KS and 135 cases as BL. Table 1 shows the ratio of KS and BL to all malignant
tumors during the period; 1.08% and 2.70% in 1979, 2.23% and 0.69% in 1980, 3.95% and 2.54%
in 1981, 4.88% and 2.35% in 1982, 1.39% and 3.65% in 1983, 1.93% and 4.58% in 1984, 2.65%
and 4.37% in 1985, and 3.64% and 4.71% in 1986 respectively. The total incidence of KS and
BL amongst all malignant tumors in western Kenya for the eight-year period was 2.92% and
3.18% respectively.

Age and sex distribution of KS and BL

Tables 2 and 3 indicate the age and sex distribution of KS and BL respectively. The high
incidence of KS cases was found between the age of 50 and 59, while all BL cases were found
under 22 years. The male to female ratio was 8.4:1.0 in KS and 1.2:1.0 in BL. The highest
incidence of BL cases was found in the 5—9-year-old age group. The analyses of sex
distribution revealed that males had significantly higher rates in KS (p<0.001) and BL (p<
0.05) than females (by the Chi-square test, using 4,243 cases of malignant tumors).



| Table 4 Anatomical distribution of 124 cases of Kaposi’s sarcoma (KS)

Number of cases

Localization Adult Child Unknown ' T
Male Female Unknown Total Male Female Unknown Total Male Female Unknown Total otal
Foot 34 5 0 39 1 0 0 1 1 0 1 2 42
Leg 22 ] 0 22 1 0 0 1 2 0 1 3 26
Lymph node(s) 3 1 0 4 11 2 0 13 1 1 0 2 19
Hand 16 1 0 17 0 0 0 0 0 0 1 1 18
Arm 10 0 1 11 0 0 0 0 1 0 0 1 12
Thigh 6 0 0 6 0 0 0 0 1 0 0 1 7
Knee 5 0 0 5 0 0 0 0 0 0 0 0 5
Ankle 4 0 0 4 0 0 0 0 0 0 0 0 4
Trunk 3 1 0 4 0 0 0 0 0 0 0 0 4
Orbit 1 0 0 1 0 0 0 0 0 0 0 0 1
Upper lid 0 0 0 1 0 0 1 0 0 0 0 0 1
Mandible 0 0 0 0 1 0 0 1 0 0 0 ] 1
Axilla 1 0 0 1 0 0 0 0 0 0 0 0 1
Pharynx 1 0 0 1 0 0 0 0 0 0 0 0 1
Tonsil 0 1 0 1 0 0 0 0 0 0 0 0 1
Unknown 3 1 0 4 0 0 0 0 0 0 0 0 4
Total 109 10 1 120 15 2 0 17 6 1 2 9 146*

* including multiple lesions.

Table 5 Anatomical distribution of 135 cases of Burkitt’s lymphoma (BL)

89

Number of cases

Localization Male Female Unknown Total
Oral cavity (includ. Nasal cavity) 17 12 0 29
Maxilla and Mandibula (includ. Cheek, Orbit and Eye) 19 9 1 29
Abdominal mass 8 7 0 15
Unknown lymph node 9 6 0 15
Ovary 0 14 0 14
Neck (includ. Cervical lymph node and Thyroid) 8 5 0 13
Inguinal lymph node and Groin 3 1 0 4
Kidney 1 2 0 3
Axillary lymph node 0 2 0 2
Mediastinum 0 1 0 1
Spleen 1 0 0 1
Head 1 0 0 1
Shoulder 0 1 0 1
Hand 1 0 0 1
Hip 1 0 0 1
Mesenteric lymph node 1 0 0 1
Unknown 4 0 0 4
Total 73 61 1 135
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Table 6 Geographical and sex distribution of Kaposi’s sarcoma (KS) and Burkitt’s lymphoma (BL)

Number of KS Number of BL

Province District Male Female Unknown Total Male Female Unknown Total
Western - Bungoma 9 1 0 10 0 0 0 0
Busia 5 0 0 5 1 0 0 1
Kakamega 14 3 1 18 9 12 0 21
(Total) 28 4 1 33 10 12 0 22
Nyanza Siaya 8 2 0 10 3 2 0 5
Kisumu 24 0 0 24 32 31 1 64
South Nyanza 11 1 0 12 11 4 0 15
Kisii 7 1 0 8 1 5 0 6
(Total) 50 4 0 54 47 42 1 90
Rift Valley Turkana 0 0 0 0 0 1 0 1
West Pokot 3 0 0 3 0 1 0 1
Trans Nzoia 2 0 0 2 2 1 0 3
Uasin Gishu 4 0 0 4 0 0 0 0
Elgeyo Marakwet 1 0 0 1 0 0 0 0
Baringo 1 0 0 1 1 0 0 1
Nandi 3 0 0 3 2 0 0 2
Nakuru 13 2 1 16 6 3 0 9
Kericho 3 1 0 4 4 1 0 5
Narok 1 1 0 2 0 0 0 0
Others 0 0 0 0 0 0 0 0
(Total) 31 4 1 36 15 7 0 22
Unknown 0 1 0 1 1 0 0 1
Total 109 13 2 124 73 61 1 135

Anatomical distribution of KS and BL

The anatomical distribution of KS and BL are shown in Tables 4 and 5 respectively. The
most common sites of primary lesion of KS in adults were the foot, followed by the leg, hand
and arm. In children, the primary lesion of KS was predominantly of lymph node(s) origin.
The most common sites of primary lesion of BL were the oral cavity, followed by the maxilla,
mandibula, abdominal cavity, lymph nodes and ovary.

Geographical distribution of KS and BL

Tables 6 and 7 show the geographical distribution of KS and BL. Out of 124 collected
cases of KS, 54 were from Nyanza Province, 36 from Rift Valley Province and 33 from
Western Province (Table 6). The estimated incidence of KS per 100,000 population in each
province and district for the eight-year period was as follows: Nyanza Province showed the
highest incidence of 2.12, followed by 1.80 in Western Province and 1.11 in Rift Valley
Province (Table 7). Kisumu District in Nyanza Province showed the highest incidence of
498, followed by Nakuru District of Rift Valley Province with 3.06 and Siaya District of
Nyanza Province with 2.11 (Table 7).
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Table 7 Geographical distribution of Kaposi’s sarcoma (KS) and Burkitt’s lymphoma (BL)

in western Kenya (per 100,000 population)
KS BL
Province  District Population in '000s* K<S ——— BL —————-—
. 100,000 population 100,000 population
Western Bungoma 503.9 10 1.98 0 0.00
Busia 297.8 5 1.68 1 0.34
Kakamega 1,030.9 18 1.75 21 2.04
(Total) 1,832.7 33 1.80 22 1.20
Nyanza Siaya 474.5 10 2.11 5 1.05
Kisumu 482.3 24 4.98 64 13.27
South Nyanza 817.6 12 1.47 15 1.83
Kisii 869.5 8 0.92 6 0.69
(Total) 2,544.0 54 2.12 90 3.54
Rift Valley Turkana 142.7 0 0.00 1 0.70
West Pokot 158.7 3 1.89 1 0.63
Trans Nzoia 259.5 2 0.77 3 1.16
Uasin Gishu 300.8 4 1.33 0 0.00
Elgeyo Marakwet 148.9 1 0.67 0 0.00
Baringo 203.8 1 0.49 1 0.49
Nandi 299.3 3 1.00 2 0.67
Nakuru 522.7 16 3.06 9 1.72
Kericho 633.3 4 0.63 5 0.79
Narok 210.3 2 0.96 0 0.00
Others 211.4 0 0.00 0 0.00
(Total) 3,240.4 36 1.11 22 0.68
Unknown — 1 — 1 —
Total 7,617.0 124 1.63 135 1.77

* A demographic structure was obtained from the Kenya Population Census 1979 (Govern-
ment of Kenya, 1979).

Table 8 Ethnical distribution of Kaposi’s sarcoma (KS) and Burkitt’s lymphoma (BL) (per 100,000 population)

) Population in '000s KS BL
Bthnic Group 1079 octimated) > 100,000 population - 100,000 population
Luo 1,955.9 50 2.56 85 4.35
Luhya 2,119.7 35 1.65 22 1.04
Kalenjin 1,652.2 17 1.03 13 0.79
Kisii 944.1 0.95 11 1.17
Teso 132.7 1 0.75 0 —
Kikuyu 3,202.8* 11 0.34 0 —
Turkana 207.2 0 — 1 0.48
Arab — 0 — 1 —
Unknown = 1 — 2 —

* Exact number of their population in western Kenya is unclear.
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Table 9 Ethnical incidence of Kaposi’s sarcoma (KS) and Burkitt’s lymphoma (BL) amongst malignant tumors

. No. of KS
Ethnic Group malig. tumor KS malig. tumor (%) BL ;aligflt‘_uTm' (%)
Luo Male 625 46 7.36 48 7.68
Female 765 4 0.52 36 4.70
Unknown 6 0 — 1 16.67
(Total) 1,396 50 3.58 85 -6.09
Luhya Male 347 30 8.65 10 2.88
Female 391 1 0.26 12 3.07
Unknown 9 4 44 .44 0 —
(Total) 747 35 4.69 22 2.95
Kalenjin Male 402 15 3.73 8" 1.99
Female 472 2 0.42 5 1.06
Unknown 22 0 — 0 —
(Total) 896 17 1.90 13 1.45
Kisii Male 165 8 4.85 5 3.03
Female 153 1 0.65 6 3.92
Unknown 1 0 — 0 —
(Total) 319 9 2.82 11 3.45
Teso Male 8 1 12.50 0 —
Female 9 0 — 0 —
Unknown 1 0 — 0 —
(Total) 18 1 5.56 0 —
Kikuyu Male 181 9 4.97 0 —
Female 303 2 0.66 0 —
Unknown 18 0 — 0 —
(Total) 502 11 2.19 0 —
Others (Total) 365 1 0.27 4 .10
Total ' 4,243 124 2.92 135 3.18

Out of a total of 135 collected BL cases, 90 were from Nyanza Province, and 22 each
from both Western Province and Rift Valley Province (Table 6). The estimated incidence
of BL per 100,000 population in each province and district for the eight-year period was as
follows: Nyanza Province showed the highest incidence of 3.54, followed by 1.20 in Western
Province and 0.68 in Rift Valley Province (Table 7). Kisumu District in Nyanza Province
showed the highest incidence of 13.27, followed by Kakamega District of Western Province
with 2.04, South Nyanza District of Nyanza Province with 1.83, Nakuru District of Rift
Valley Province with 1.72, Trans Nzoia District of Rift Valley Province with 1.16 and Siaya
District of Nyanza Province with 1.05 (Table 7). High incidence rates of both diseases
appeared in Kisumu, Siaya and South Nyanza Districts of Nyanza Province, in the tropical
savannah around Lake Victoria, Nakuru District of Rift Valley Province, in the tropical
highland, and Kakamega District of Western Province, in the tropical savannah. When the
numbers of cases of KS and BL were compared by region, there was a significant positive
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correlation (r=0.819, p<0.001), i. e., a high incidence of KS(BL) cases were found in regions
which exhibited a high incidence of BL (KS) cases.

Figures 2, 3 and 4 are adapted from figures in Health and Disease in Kenya (Vogel et al.,
1974) showing these factors for references. The occurrence of KS and BL was analysed in
relation to the altitude, mean annual temperature and mean annual rainfall in western Kenya.
Among the factors the annnual rainfall correlated with the occurence of KS, but it was not
significant statistically. As for BL, the temperature gave the highest correlation value, but
again without significance.

Ethnical distribution

Table 8 shows the ethnical distribution of KS and BL per 100,000 population for the eight
-year period between 1979 to 1986. In the case of KS, the Luo, the main inhabitants of Nyanza
Province, around Lake Victoria showed the highest incidence with 2.56, followed by the
Luhya, the main inhabitants of Western Province, with 1.65, the Kalenjin, the inhabitants of
the tropical highland in Rift Valley Province, with 1.03, and the Kisii, the inhabitants of
highland area of Nyanza Province, with 0.95. On the other hand, the highest incidence of BL
was seen among the Luo with 4.35, followed by the Kisii with 1.17, the Luhya with 1.04, and
the Kalenjin with 0.79. Table 9 shows the ethnical incidence of KS and BL amongst
malignant tumors. The Luhya had a higher rate of KS than the Kisii (p<0.05), Kikuyu (p<
0.05) and Kalenjin (p<0.01). There was no significant difference between the Luhya and the
Luo (by the Chi-square test, using 4,243 cases of malignant tumors). The number of cases
of Teso was so small that could not be analysed. The highest incidence of both KS and BL
appeared in the Luo, Luhya and Kisii. The analysed results showed a clear association
between the ethnic group and the occurrence rate of KS (p<0.025) or BL(p<0.001).

Table 10 Child type Kaposi’s sarcoma (KS) in western Kenya

Case Age Sex Site of lesion Ethnic group District Province
1 1 M Inguinal lymph node Luhya Busia Western
2 lybm M Generalized lymph nodes Luo South Nyanza Nyanza
3 lyf8m M Generalized lymph nodes Luo Kisumu Nyanza
4 ly9m M Generalized lymph nodes Luhya Kakamega Western
5 ly9m M Generalized lymph nodes Luo Siaya Nyanza
6 2yém M Unknown lymph node Luhya Kisumu Nyanza
7 5 F Generalized lymph nodes Luo South Nyanza Nyanza
8 6 M Unknown lymph node Luo Kisumu Nyanza
9 7 M Generalized lymph nodes Luo Kakamega  Western
10 7 F Mandibula Luo Siaya Nyanza
11 8 M Elbow lymph node Kisii Kisii Nyanza
12 9 M Foot Luo South Nyanza Nyanza
13 10 F Unknown lymph node Luhya Kakamega  Western
14 11 M Leg Luo Kisumu Nyanza
15 12 M Upper lid Luo Busia Western
16 12 M Cervical lymph node Luo Kisumu Nyanza
17  Child* M Generalized lymph nodes Luo Kisumu Nyanza

* Exact age in unknown.
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Figure 2 Map of western Kenya showing altitudes above sea level.
(Adapted from figures.in Vogel et al.: Health and Disease in
Kenya. East African Literature Bureau, 1974)
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Figure 3 Map of western Kenya showing mean annual temperature.
(Adapted from figures in Vogel ef al.: Health and Disease in
Kenya. East African Literature Bureau, 1974)
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Figure 4 Map of western Kenya showing mean annual rain fall.
(Adapted from figures in Vogel ef al: Health and Disease in
Kenya. East African Literature Bureau, 1974)

KS in children and BL

Table 10 shows the 17 cases of KS found in children (under 14 years old) between 1979
and 1986. Twelve cases in all appeared in Nyanza Province, followed by 5 cases in Western
Province, while no case was reported from Rift Valley Province. Kisumu District had the
largest number with 6 cases, followed by South Nyanza District and Kakamega District with
3 cases each, Busia District and Siaya District with 2 cases each, and Kisii District with one
case. Significantly more cases were found in Kisumu District than Busia District (p<0.05)
or Kisii District (p<0.01). As for ethnic group, 12 cases of KS in children were from the the
Luo, with 4 cases of the Luhya and one case of the Kisii. KS in children were more prevalent
in the Luo than in the Luhya (p<0.05) or the Kisii (p<0.05). There was a significant level
of association of KS in children with region (p<0.05) and ethnic group (p<0.05). Majority
of BL cases were found in children under 14 years old (Table 3). Ethnically, the Luo had a
higher rate of BL than the Kisii, Luhya, and Kalenjin (p<0.01) (Table 8). Geographically,
Kisumu District had a higher rate of BL than Kakamega, South Nyanza, Siaya and Kisii
Districts (p<0.01) (Table 7) (by the Chi-square test, using the number of KS in children and
BL against the total populations in each ethnic group and region). The occurrence rate of
BL in ethnic groups and regions showed a clear association of BL with ethnic group and with
region. The geographical and ethnical distributions of KS and BL coincided far more in
children than in the adult population.
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DISCUSSION

The Republic of Kenya stands almost exactly astride the equator; its area is 569, 137 km?
and its population is 15,327,000 (Bhushan, 1982). Western Kenya (Western, Nyanza and Rift
Valley Provinces) accounts for one third of thg whole country, 18@),578 km?, in area and about
one half, 7,617,000, in population (Bhushan, 1982). It is bounded by Sudan and Ethiopia on
the north, Uganda on the west and Tanzania on the south, and consists of three provinces,
namely, Western, Nyanza and Rift Valley Provinces. These provinces are divided into three,
four and thirteen districts respectively (Figure 1). These areas experience a wide variation
of climatic conditions (Figure 2, 3 and 4). The most northern part, Turkana District, and the
most southern part, Kajiado District, are dry desert or dry tropical savannah and have mean
annual rainfalls of 100 to 200 mm and 300 to 700 mm respectively, and mean annual tempera-
tures of 33 to 36°C and 22 to 33°C respectively. The altitudes of these areas are 650 m and 650
to 1,000 m respectively. On the contrary, the central part of Rift Valley Province is tropical
highland with an altitude of 1,500 to 2,000 m, a mean annual rainfall of 1,200 to 2,000 mm and
a mean annual temperature of 18 to 22°C. Western Province is tropical savannah with an
altitude of 1,200 to 2,000 m, a mean annual rainfall of 1,250 to 1,750 mm and a mean annual
temperature of 26 to 30°C. Nyanza Province is tropical savannah situated around Lake
Victoria with altitude of 1,100 to 1,800 m, a mean annual rainfall of 1,000 to 1,750 mm and a
mean annual temperature of 26 to 34°C.

When the geographical distribution of endemic KS and African BL per 100,000 popula-
tion and the incidence of both diseases amongst malignant tumors in western Kenya were
considered, coincidences of both diseases were observed in Kisumu District around Lake
Victoria in Nyanza Province, Kakamega District in Western Province, Siaya District in
Nyanza Province and Nakuru District in Rift Valley Province. Kisumu and Siaya Districts
around Lake Victoria and Kakamega District consist of relatively moist tropical savannah
whereas Nakuru District is situated in tropical highland which has relatively moist climatic
conditions. Although the author could not detect any apparent statistical significances, it is
likely that some environmental factors, such as high temperature (mean annual temperature
over 26°C) and humidity (annual rainfall over 1,000 mm), influence the causation of KS and
BL in western Kenya. And ethnically, a high incidence of KS and BL appeared among the
Luhya, descended from the Bantu, and the Luo, descended from the Nilotic groups. These
ethnic groups are from different origins (Fedders and Salvadori, 1979), but are living in moist
and high temperature areas. These findings suggest that some environmental factors and
some transmissible agents influence more the causation of endemic KS and African BL rather
than genetic factors.

Although EBV is now known as the causative agent of BL (Epstein et al., 1964; Old et
al., 1966; Henle et al., 1969, 1973; de Schryver et al., 1969; Gunven et al., 1970; Kaschka-
Dierich et al., 1976), most studies of American cases have failed to demonstrate an associa-
tion between high titers of anti-EBV and BL, and it was suggested that, even if EBV is
etiologic for BL, it is only one of several factors (Linder and Purtio, 1984). Also it has been
suggested that EBV may initiate a lymphoid tumor if it infects a susceptible individual whose
immunological response has been altered by malaria, especially P. falciparum (Hutt, 1970).
As a result of similar etiological conditions, CMV has been linked with endemic KS in Africa
(Burkes et al., 1985).
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With special reference to KS in children, it has been suggested that preceding persistent
infection with malaria, especially P. falciparum before CMV infection may play a role as one
of the etiological factors of KS (Safai et al., 1980). It was recognized that continuous
stimulation with foreign antigens might cause a relative immunodeficiency in Africa (Oettle,
1962; Master et al., 1970; Taylor ¢t al., 1971b). Although the tropical savannah around Lake
Victoria: in western Kenya is a holoendemic area of P. falciparum (Vogel et al., 1974), it is
not known whether malaria infections could be an etiological cofactor of endemic KS and
African BL or not. However, some environmental cofactors, including climatic conditions,
life styles of the inhabitants and other unknown causative agents, might play a role in the
causation of endemic KS and African BL. Furthermore, unknown transmissible agents might
be one of the etiological cofactors of the both diseases, in a similar way to the relationship
between epidemic-KS and malignant B-cell lymphoma in AIDS.

According to this statistical study on the geographical distribution of endemic KS and
-African BL, a relalatively high temperature and moist climatic conditions were considered to
be related to the high incidence of endemic KS and African BL in western Kenya. No case
of KS and only a few cases of BL were found among the inhabitants of desert or semi-desert
areas. No other tumors showed above mentioned tendencies. The.geographical and ethnical
coincidence of KS and BL was more clear in the child population than in the adult. These
results suggest that there is a geographical coincidence of KS and BL based on same
etiological cofactors including high temperature, high humidity, unknown transmissible
agents, ‘and- probably genetic factors and life styles. This was mainly demonstrated in
Nyanza Province around Lake Victoria in western Kenya.
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Table 1 Results of fecal examination for helminth-infection
in chimpanzees, Pan troglodytes, imported from Africa

Chimpanzee Positive case of egg of

PrECTEPICE sex o, fmpeifes [idurls Lnterobits Songyiia
Kaketsu-ken* and M 8 4 (50.0) 0 0 0
Sanwa Co. F 2 1 (50.0) 0 0 0
T 10 5 (50.0) 0 0 0
Tokyo University M 10 4 (40.0) 1 (10.0) 0 0
and Sanwa Co. F 9 3 (33.3) 0 0 0
T 19 7 (36.8) 1 (5.3) 0 0
Sanwa Co. M 6 5 (83.3) 2 (33.3) 0 0
F 4 3 (75.0) 2 (50.0) 0 0
T 10 8 (80.0) 4 (40.0) 0 0
Subtotal in Sanwa M 24 13 (54.2) 3 (12.5) 0 0
Co. F 15 7 (46.7) 2 (13.3) 0 0
T 39 20 (51.3) 5 (12.8) 0 0

Tokyo University M 4 1 (25.0) 0 1 (25.0) 1 (25.0)

F 9 2 (22.2) 0 6 (66.7) 1 (11.1)

Mix 8 3 (37.5) 0 1 (12.5) 4 (50.0)

T 21 6 (28.6) 0 8 (38.1) 6 (28.6)

Total 60 26 (43.3) 5 (8.3) 8 (13.3) 12 (20.0)

% . Japanese abbreviation of Chemico-Sero-Terapeutic Institute Inc.
The positive rate (percentage) is shown in parentheses.

—%, EhEIIR 2 CRABICI0EE (x=—
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sp, I— R T X—s3, INET X—s%, KB F
FYTL) BERCRSN, BHIHFET A — D
FEENBO I EREERMEL . FRFT7 A=
DRBRRIBEH L 7 —FBEHRDIEETIX
51.3%, WRERFEFHA2.9%LBHO THRT
Hoths, EEGEFRIICAIEE, FEFRIIKE
rERRshG» o7z,

¥ FoRRERE TRIEER 2 U 72 E29ME & 9 E
(31.0%) AT A —NEETFHS, 12(H (41.4%)
o INFEREFBRE I NI,

2B, FRIZIZRENGE»-1205, BERTEE
NI MRS 1 BEPORED S FRF7 A —, KIG7
A=\, E. polecki BFNRH &Nz,

% » skin-snip IREDESR
Mg N skin-snipRBERERE L > ¥ —

TEEHRDF /30 V=12 DT DA T 7205,
MEFRHIE 2 Rz,

747V TIEDOWTIE, RIIZIITRLTWRW
25, BATE AL 2BEHDO 1RE»SIE 2L
microfilaria # R4 = L iSRS b o708, #
DD F >y YV —DMBRETIZR 3R T
X HEs 2 {, EE160—200um TR
Bfehh £ T 31, bbb oTw?
Dipetalonema perstans @ microfilaria (E&E 1,
Fros, 1956) »S&{&C398E1588 (38.5%) K
Haxnt, —4, skin-snipEATIL 2 EED
microfilaria ¥ EICERSFL > ¥/ —THE I N
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—240 pm TRRKIENIL L, RigH#IsHRIz5E
<Ay, —FNCA AL RBER E THU T D.
streptocerca(BEE 2, Orihel, 1970, 1984) 4510.3
%12, 5 1EIIEENED TEL (300—340
um), ZOED IO D. rodhaini (B
H 3, Orihel, 1970) #%12.8%IZ Rt &7z,
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Table 2 Results of fecal examination for Protozoa-infection
in chimpanzees, Pan troglodytes, imported from Africa

Cmimpanzee . Positive cases of
Breeding
place Sex No.  Chilomastix  Giardia  Enlamoeba Entamoeba  Entamoeba  Entamoeba Entamoeba  Iodamoeba  Endolimax Balantidium
exam. mesnili lamblia  histolytica  coli hartmanni  polecki Sp. buetschlii ~ nana coli
Kakeswker M 8 2(5.0) 4(G0.0 4G0.O) 2 (5.0 250 1025 1025 30615 1025 1025
amdSawva  F 2 0 0 16000 0 0 0 0 0 0 0
Co. T 10 2(2.00 4 40.0) 5000 2 (20.00 2200 1100 1(10.00 3300 110.0 (10.0)
Tokyo Uni- M 10 2 (20.0) 3(30.0) 5(50.0) 3 (30.0) 11(10.0) 2 (20.0) 2 (20.0) 4 (40.0) 3 (30.00 0
versity and F 9 2 (22,2 5(66.7) 4 (44.4) 4 (4.4) 2(22.2) 141D 1{QLD 0 4 (44.4) (1.1
Sanwa Co. T 19 4.1 8421 9474 7 (3.8 3158 3(158 3058 4@L) 7@363 1 (6.3
Sanwa Co. R 6 0 0 4 (66.7 1 (16.7) 0 3(50.00 0 0 2 (50.00 0
F 4 1(5.00 1050 26000 1 (2500 0 2(50.00 © 1(2.00 1250 0
T 10 1(10.00 1(0.00 6(60.0) 2 (20.0) 0 5(0.0) 0 (10.0) 3 (30.00 0
Subtotal in M 24 4367 T7(9.2 13342 6 (5.0 3125 6(25.0 3(25 7(29.2 6050 1 (42
Sanwa Co. F 15 300 6@0.0 7.7 5 (3.3 233 300 167 16D 5333 1 6.7
T 39 7079 13(33.3) 20 (51.3) 11 (8.2) 5(12.8) 9(23.1) 4(10.3 §(2.5 11 (282 2 5.1
Tokyo Uni- M 4 1(25.00 0 3 (75.00 4 (100.0) 0 0 0 ' 1(25.00 150 0
versity F 9 0 1(11.) 4 (4449 7 (77.8) 0 0 0 1y o0 0
Mix 8 1125 0 2 (25.00 4 (50.0) 0 0 0 0 0 0
T 21 2 95 1 (4.8 929 15 (1.4 0 0 0 2 (95 1 (4.8 0
Total 60 9 (15.0) 14 (23.3) 29(48.3) 26 (43.3) 5 (8.3) 9(15.00 4 (6.1 10167 12200 2 Q.3
* : Japanese abbreviation of Chemo-Sero-Therapeutic Institute Inc.
The positive rate (percentage) is shown in parentheses.
Table 3 Results of blood and skin-snip examination for microfilariae
of chimpanzees, Pan troglodytes, imported from Africa
Chimpanzee Positive cases of microfilariae of
Breeding place No. Dipetalonema  Dipetalonema  Dipetalonema
Sex exXam. perstans streptocerca rodhazm_
from blood from skin from skin
Kaketsu-ken* M 5 (62.5) 1 (12.5) 1 (12.5)
and Sanwa Co. F 2 1 (50.0) 0 0
T 10 6 (60.0) 1 (10.0) 1 (10.0)
Tokyo University M 10 3 (30.0) 0 0
and Sanwa Co. F 9 2 (22.2) 0 0
T 19 5 (26.3) 0 0
Sanwa Co. M 6 3 (50.0) 2 (33.3) 2 (33.3)
F 4 1 (25.0) 1 (25.0) 2 (50.0)
T 10 4 (40.0) 3 (30.0) 4 (40.0)
Total M 24 11 (45.8) 3 (12.5) 3 (12.5)
F 15 4 (26.7) 1 (6.7) 2 (13.3)
T 39 15 (38.5) 4 (10.3) 5 (12.8)

% : Japanese abbreviation of Chemo-Sero-Therapeutic Institute Inc.
The positive rate (percentage) is shown in parentheses.
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Photo. 1 A microfilaria of Dipetalonema perstans in blood of a chimapanzee (X500).
Photo. 2 A microfilaria of D. streptocerca found in skin of a chimpanzee by skin-snip method (X500).
Photo. 3 A microfilaria of D. rodhaini found in skin of a chimpanzee by skin-snip method (X700).



Table 4 Prevalence of parasite infection according to age of
chimpanzees in Sanwa Kagaku Kenkyusho Co.

Chimpanzee Positive

Cases infected with

No Cases of - - -
Age . om. parasites Protozoa Helminths  Microfilaria
1 2 1 (50.0) 1 (50.0) 0 0
3 3 3(100.00 1 3 1
4 5 5 (100.0) 3 3 4
5 2 2 (100.0) 2 2 1
10 10 (100.0) 6 (60.0) 8 (80.0) 6 (60.0)
7 6 (100.0) 2 4 4
8 7 6 (85.7) 5 4 4
9 2 (100.0) 2 1 0
10 8 6 (75.0) 6 2 1
23 20 (87.0) 15 (65.2) 11 (47.8) 9 (39.1)
12 5 4 (80.0) 4 1 2
15 1 1 (100.0) 1 1 0
6 5 (83.3) 5 (83.3) 2 (33.3) 2 (33.3)

The positive rate (percentage) is shown in parentheses.

Table 5 Prevalence of parasite infection according to the duration of

breeding period of chimpanzees in Sanwa Kagaku Kenkyusho Co.

Chimpanzee Positi Cases infected with
_———d' ositive
Bre_e dmg No. cases of ) ) _
?523) exam.  parasite Protozoa Helminths = Microfilaria
1 12 11 (91.7) 7 8 6
2 2 2 (100.0) 2 0 2
14 13 (92.9) 9 (64.3) 8 (57.1) 8 (57.1)
3 2 2 (100.0) 0 2 2
10 8 (80.0) 6 3 4
5 3 3 (100.0) 2 3 1
15 13 (86.7) 8 (53.3) 8 (53.3) 7 (46.7)
3 3 (100.0) 3 2 0
9 7 (717.8) 7 3 2
12 10 (83.3) 10 (83.3) 5 (41.7) 2 (16.7)

The positive rate (percentage) is shown in parentheses.
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PARASITES OF ANIMALS IMPORTED TO JAPAN
IV. PARASITIC INFECTION OF CHIMPANZEES IMPORTED FROM AFRICA

Noboru KAGE', Mitsuyoshi KUMADA!, Tsutomu KoyAaMA'®
Yusuke MoORI? and Sadanobu SASAOKA?
Received February 24 1988/Accepted May 20 1988

A survey of parasites among the chimpanzees, Pan troglodytes, imported from Africa as
laboratory animals was undertaken by means of fecal examinations (HE staining method of
direct smear, Tween 80 citric acid ether sedimentation procedure and filter-paper cultivation
technique), blood smear technique and skin-snip method.

As a result, ova or larvae of 4 helminthic species (Strongyloides fuelleborni, Enterobius
sp., Trichuris trichiura and a strongylid-nematode) and cysts or trophozoites of 10 protozoal
species (Chilomastix mesnili, Giardia lamblia, Entamoeba histolytica, E. coli, E. hartmanni, E.
polecki, E. sp., lTodamoeba buetschiii, Endolimax nana and Balantidium coli) were found in
stool, and microfilariae of 3 filarial species (Dipetalonema perstans, D. streptocerca and D.
rodhaini) were recovered from blood or skin-snips.

The fact was also shown that positiveness of helminthic ova and microfilariae in chim-
panzees has a tendency to decrease when they are bred in laboratories, but that of protozoa
is 83.3% even after the breeding of 6 to 7 years.

These parasites are important as the causative agents of sickness in chimpanzees. They
are also, especially Strongyloides fuelleborni and Entamoeba histolytica from the primate, very
important as causative agents of human sickness.

We think it is necessary to eradicate these parasites from chimpanzees bred in human
society, because they are zoonotic pathogens and very dangerous to humans.

1. Department of Parasitology, National Institute of Health, Tokyo 141, Japan
2. Primate Center, Sanwa Kagaku Kenkyusho Co., LTD, Kumamoto 869-32, Japan
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CONTROL OF AEDES VECTORS OF DENGUE
FEVER/DENGUE HAEMORRHAGIC
FEVER IN SINGAPORE

CHAN KAl Lok
Received January 19 1988/Accepted January 31 1988

INTRODUCTION

In Singapore’s early history and right up to 1960, malaria was the only mosquito-borne
disease that claimed many lives from year to year. But, beginning in 1960, a second
mosquito-borne disease, namely, dengue fever/dengue haemorrhagic fever (DF/DHF), began
to afflict the nation as malaria had done. In that year, the first DF/DHF outbreak of 70
hospitalised cases occurred between June and October (Chew et al., 1961). DF/DHF then
became endemic and epidemics occurred periodimally in subsequent years (Chan et al., 1966).
In the outbreak years of 1966-8, respectively 24, 21 and 18 people, mostly children, died. In
1973, Singapore saw the largest DF/DHF outbreak of 1,187 cases with 27 deaths (Chan et al.,
1977). Malaria, by contrast, was killing only 1-3 people a year, although its incidence
remained high, at about 200-400 cases a year. Thus, for about a decade, from the mid-1960s
to the mid-1970s, DF/DHF replaced malaria as the most important mosquito-borne disease
in Singapore,

Because of the appearance of DF/DHF in 1960 and its continuing medical importance in
the subsequent years, and the resurgence of malaria in the early 1960s, a Vector Control Unit
was set up in the Ministry of Health in June 1966, to deal with these two mosquito-borne
diseases in particular. From June 1966 onwards, the control of DF/DHF had steadily
increased until an effective integrated system was developed for controlling the Aedes
vectors, and this eventually culminated in the successful control of the disease. Singapore’s
success story of DF/DHF control has been reported in detail in Chan (1985a). This paper
serves to focus on, and summarize, the salient features of this control program, to which the

interested reader is encouraged to refer.

Department of Zoology, National University of Singapore
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METHODS

Aedes Surveillance

Aedes breeding in relation to premises was by the method used in Chan ef al. (1971).
Essentially this involved collecting all the larvae and pupae within each breeding habitat in
all accessible prerises and open spaces within the areas surveyed. The immature stages from
each breeding habitat were collected with the aid of pipettes and ladles and placed in bottles.
Information on each breeding habitat, such as collection area, type and location of habitat,
were labelled on the bottles. The immature stages were then taken to the laboratory for
identification and counting. Data were recorded on two types of prepared survey forms
(Chan, 1985a).

The methods and indices used in the surveillance of larval and adult Aedes vectors of
DF/DHF followed those given in Chan (1985a, b). Of three common larval ihdices, namely,
House Index, Breteau Index, and Container Index, only the House Index was used although
the Breteau Index is the best of these indices. This is because at low rates of infestation (i.
e. below 5%) the House Index and the House Index and the Breteau Index are highly
correlated and are essentially the same (Tinker, 1978).

Two adult indices were used to reflect the mosquito vector densities, namely, the House
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Figure 1 DF/DHF morbidity and mortality rates in Singapore, 1960-86, and key
activities is Aedes vector control during the period.
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Density Index for Aedes aegypti (number of females per house) and the Biting Rate Index for
Aedes albopictus (number of females taken at bait per unit of time). These two density
indices had been figured in relation to the incidence of DF/DHF in Chan (1985a, b). Their
usefulness, together with the parous rate, in forecasting DF/DHA outbreaks, had also been
illustrated in Chan (1985a, b).

Aedes Control

No attempt to control Aedes vectors of DF/DHF was ever carried out prior to the
establishment of the Vector Control Unit in June 1966. With the setting up of the VCU, pilot
control studies using source reduction, were initiated from July 1966 to May 1968 in the
Geylang area, one of the highest endemic areas for DF/DHF in Singapore. At the same time
(1967-1969) the ecology and bionomics of the two Aedes vectors, Ae. aegypti and Ae.
albopictus, were also studied in detail. In the Geylang pilot study the initial control measures
used were source reduction and health education (Figure 1). These measures proved so
effective that after three round of control, the House Index fell from an original high mean
of 16% to a low mean of 2% (Chan, 1967). However, in the absence of other measures, this

level of achievement could not be sustained. It was immediately recognized that law
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Figure 2 Aedes vector densities in relation to DHF morbidity rate per
100,000 population, 1966-82, Singapore.
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enforcement (legislation) must be instituted to suppress mosquito breeding by the public.
Thus, in 1968, the Destruction of Disease Bearing Insects Act (DDBIA) was passed to give
power and teeth to enforcement actions by the inspectorate (vector control personnel). As
the Aedes control measures, first implemented in 1966, were proceeding, it was noticeably
observed that the incidence of DF/DHF began to fall sharply. However, a Keep Singapore
Clean and Mosquito Free (KSCMF) campaign was carefully planned to be implemented in
November 1969 in order to further reduce the density of the Aedes vectors. When this
campaign was launched with the full backing and support of the Government as well as
statutory boards and private companies, the results that followed were no less than expected.
They were spectacular and dramatic. The morbidity rate of DF/DHF per 100,000 population
fell from a high 42.15 in 1968 to a low of 9.25 by the end of 1969, to 3.42 in 1970 and 2.98 in
1972 . The Aedes house index also fell dramatically from a high 25% in highly endemic
areas before the campaign to less than 5% after the campaign in the following four years.
This level of achievement was maintained for the next three years, i.e. until 1973. Compla-
cency in Aedes control set in as no outbreaks of DF/DHF occurred for four years. As a result,
the largest DF/DHF outbreak occurred in 1973. In this outbreak it was necessary to use
chemical control to quickly terminate transmisson, as children were dying in large numbers
and the mosquito vector density remained high. It was after this outbreak that a fully
" integrated system of Aedes control, using source reduction, health education, law enforce-
ment and chemical control, was developed to effectively terminate transmission of the disease
and to prevent epidemics through vigilance in surveillance of both the disease and the vectors.
Although two smaller outbreaks occurred in 1978 and 1986, and refinements of the four
integrated measures were developed subsequent to the 1973 outbreak, these two outbreaks
were quickly controlled using the same four integrated measures.

A fifth measure, that of slum clearance by the Singapore Housing and Development,
Board (HDB) and urban redevelopment (which was also essentially slum clearance) by the
Urban Redevelopment Authority (URA), which began in about 1960 when DF/DHF was first
introduced into Singapore, contributed further and significantly to the reduction of Aedes
breeding sources (Chan and Counsilman, 1985), for, whereas there were many slums in the
1960s, there are virtually none today. Slumhouses, it must be mentioned, had the highest
Aedes house index while flats had the lowest (Chan et al., 1971). With flats gradually
replacing slumhouses, the Aedes density had to gradually decline (Chan and Counsilman,
1985).

Thus, the integrated measures implemented may be summarized as follows:

a) Source reduction+health education —1966-69 (Geylang Pilot Study)

b) Source reduction+health education+law enforcement —1969-72 (KSCMF Cam-

paign)

€) Source reduction+health education+law enforcement+chemical control —1973
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onwards x
d) -Slum clearance by HDB and URA—1960 onwards

RESULTS

Disease Incidence

In the 1960s and right up to the mid-1970s the morbidity and mortality rates per 100,000
population were high, especially in outbreak years (d. g. 1966-8, 1973) when they exceeded
40 and 50 respectively (Figure 1). From the mid-1970s onwards, these were low, not
exceeding 20, even in outbreak years (1978, 1986) (Figure 1).

The most important factor in evaluating success of a control program is low or absence
of the disease. Since the integrated measures had resulted in low or absence of fatal cases
from 1974 onwards, they must be regarded as effective.

Mosquito Density

The absolute density of Ae. aegypti fluctuated between 0.8 % % /house and 2.6 % ¢ /house,
with a mean of about 1.5 £ ¢ /house during the period 1967-1970 (Figure 2). Its density did
not immediately fall following launching of the 1969 KSCMF campaign but it did eventually
fall and, by 1972, its mean density was about 0.77 ¢ % /house. But this density (0.77 $ %/
house) was later found to be able to support transmission of DF/DHF at epidemic level. It
was the density occurring in April 1973, just before the largest DF/DHF outbreak occurred
(Chan, 1985a). Following the control of the 1973 outbreak, the Ae. aegypti density fell to
below its threshold density of 0.2 ¥ % /house, only to climb back to this level in 1978 (Figure
2). Thus, the integrated measures impremented had effective in suppressing the principal
vector to a very low level.

Likewise, the combined Aedes house index (a measure of larval density) fell sharply
following implementation of integrated control measures, especially source reduction, from
a mean of 18.8% in 1966 to a mean of 4.5% in 1970, and subsequently to a mean not exceeding
2% after 1978 (Figure 2). Thus, again, the integrated control measures had proven highly
effective in controlling the DF/DHF vectors.

DISCUSSION

Three years of intensive entomological and epidemiological studies from 1966 to 1969
provided the foundation for using an integrated system (based on an ecological approach) of
controlling the Aedes vectors in Singapore (Chan, 1973). This system initially used only two
integrated control measures, namely source reduction and health education. When the
excellent results obtained could not be sustained, for lack of power to control or prevent the
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public from breeding and/or harbouring mosquitoes, law enforcement was the logical consid-
eration and outcome. Thus, the DDBIA was enacted and enforced on a small scale in 1968,
and implemented on a countrywide scale following the launching of the KSCMF campaign in
1969 (Chan et al., 1970; Chan, 1985a).

A fourth integrated measure, adulticiding (chemical control), was not used until the 1973
outbreak. A post-mortem of the 1973 outbreak showed these measures to be highly effective
and revealed that transmission of DF/DHF at epidemic level had occurred when the com-
bined Aedes house index had exceeded 5%, and that this probably corresponded with the
threshold density of the vectors (Chan et al., 1977). A new strategy was therefore developed
to keep the combined Aedes house index in all built-up areas with high Ae. aegypti breeding
down to below 5% at all times. Every area having a house index exceeding 5% would be
immediately fogged to kill the adults, and cleared of breeding habitats. Thus, beginning in
March 1974, a system of routine vector surveillance, year-round source reduction, health
education and legislation, and fogging of premises with more than 5% house index was
implemented (Chan, 1977). This system (strategy) was effective in achieving year-round
control of the vectors, and was also successful in preventing two epidemics of DF/DHF which
swept through the region, one in early 1976 and the other in early 1977. The results of control
by this system were evident. The incidence of DF/DHF dropped from 229 cases in 1974 to
59 cases in 1975 and to a record low of 30 cases in 1976. In 1977 the incidence increased
slightly, to 92 cases. In 1978 an outbreak of 384 cases with 2 deaths occurred. This-was
quickly controlled using the same integrated measures, thus proving again that they were
highly effective (Chan, 1985a). In 1986, another outbreak of 260 cases with 1 death occurred
between April 27 and September 13. This was again rapidly controlled using the same
integrated measures (Goh, 1986).

A detailed discussion of the methods used for control of dengue vectors has been given
in Chan (1978). Methods that are likely to be effective against especially Ae. aegypti breeding
have also been discussed (Chan, 1985a). It leaves now only to discuss why the Singapore
program had succeeded when many other programs throughout the world, even in the same
region, had not succeeded. Obviously, it is not for the lack of methods or techniques in Aedes
control that many control programs had failed. Neither is it the lack of organizational skills
in many governmental programs that Aedes control had failed. What, then, is the trouble
with so many national programs? It is my conviction after reviewing some country programs
and attending a meeting on Ae. aegypti control in June 1987 at Parson’s Island, that one or the
following ingredients which ensure success in Aedes control, are missing in many national
programs:

1) The approach to, and emphasis on, Aedes control should be source reduction and not
chemical control (too many countries emphasise and depend on chemical control).
2) There must be a resolve and commitment to control Aedes vectors to a satisfactory
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level, e.g. to below threshold density for transmission of DF/DHF.

3) The Aedes control program must be government-sponsored, and therefore well
staffed and equipped under all conditions (routine and emergency) and fully support-
ed and backgd and emergency) and fully supported and backed by all authorities
concerned. . -

4) There must be a strong leadership and good management of the Aedes control
program. o

5) There must be a multimedia health education program directed against the Aedes
vectors, especially aegypti, i.e. the public must be educated and motivated to prevent
and control Aedes breeding in their premises.

6) There must be community participation, i.e. the public must be successfully motivat-
ed to participate in preventing and controlling Aedes breeding in their own prem-
ises.

7) There must be law enforcement measures, i.e. legal sanctions that make the breeding
and harbouring of mosquitoes in premises a crime and therefore punishable by fines
and/or imprisonment.

All these ingredients were present in the classic program and model for Ae. aegypti
control and eradication in Brazil (Soper et al., 1943) and the Singapore program. Many of
these had been recently re-emphasised by Halstead (1984), and by various others at the
Parson’s Island June 1987 meeting, in addition to my own statements made repeatedly in
several publications (Chan, 1972, 1973, 1975, 1977, 1978, 1984, 1985a). The importance of
thoroughness in the implemention of control measures, the need to countercheck scrupulously
every control action undertaken in the field, and the keeping of detailed records of all
activities carried out, cannot be over emphasized. Constant supervision of vector control
personnel at all levels and assessment of the effectiveness of measures implemented, form the
necessary foundation for a successful program. It must never be forgotten that among Dr.
Soper’s well-tested methods, the following were emphasised by Dr. Hermelino Gusmao who
delivered the Fourth Annual Soper Lecture to the American ‘Society‘\‘of' Tropical Medicine
and Hygiene a few years ago: '

1) Undivided and well-defined responsibility of each man in the field.

2 ) Delegation of authority matching the corresponding level of responsibility.

3) Complete and meticulous system of daily written reports of the work done by each

man at every level of responsibility.

4) Careful independent checking, rechecking and counterchecking of results.

5) Forceful and unrelenting supervision.
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Abstract: The management of acute malaria consists of chemotherapy to destroy asexual
forms of malaria parasites, and amelioration of the pathophysiologic changes to restore
the normal function of all organs. In choosing appropriate drug for the treatment of
malaria, the sensitivity of the parasites to the drug must be considered. The regimen
recommended are as follows: 1) in areas where P. falciparum is sensitive to 4-amino-
quinolines, for the non-immunes without complications, chloroquine or amodiaquine 300
mg base t.i.d. on the first day then once daily for 2-4 days; for semi-immunes, chloroquine
or amodiaquine 600 mg base single dose. 2) in 4-aminoquinoline resistant areas but
sensitive to antifol/sulfa combinations, sulfadoxine or sulfalene 1,500 mg plus pyrimeth-
amine 75 mg single dose (Fansidar or Metakelfin 3 tab.); for non-immunes without
complications, quinine or quinidine 600 mg every 8 hr for 2-3 days will accelerate the
clearance of fever and parasitaemia. 3) in areas with resistance to both 4-amino-
quinolines and antifol/sulfa combinations, quinine or quinidine 600 mg every 8 hr for 7
days. 4) in areas with-resistance to 4-aminoquinolines, antifol/sulfa combinations and
quinine

4.1 quinine 600 mg every 8 hr plus tetracycline 250 mg b. i. d. for 500 mg b. i. d. for

7 days.
4. 2 mefloquine 750-1,000 mg single dose.
4. 3 MSP (mefloquine 250 mg, sulfadoxine 500 mg+ pyrimethamine 25 mg) 3 tablets
single dose;

in areas with natural transmission of malaria, primaquine 30-45 mg single dose to
eradicate gametocytes and interrupt transmission.
Severe malaria

If the patients is seriously ill or has over 5% parasitaemia chloroquine or quinine
should be given paresterally as follows: -

chloroquine 2.5 mg/kg subcutaneously or intramuscularly every 4 hr or 3.5 mg/kg
every 6 hr or continuous intravenous of 10 mg/kg in 8 hr followed by 5 mg/kg in 8 hr then
2 doses of 5 mg/kg every 12 hr to a total dose of 25 mg/kg.

quinine hydrochloride 20 mg/kg in 500 m/ of 5% dextrose or normal saline solution
intraveneous drip in 4 hr followed by 10 mg/kg every 8 hr until oral therapy can be
administered. A total dose for an adult weighing 60 kg is 13,000 mg in 7 days.

Complications or pathophysiologic changes e. g. coma, convulsions, hypoglycaemia,
hyperpyrexia, anaemia, dehydration, renal failure, pulmonary oedema, jaundice, electro-
lytes and acid-base disturbances etc. must be corrected by effective measures.

Steroids, mannitol, dextran, heparin and adrenaline are not recommended as they

Bangkok Hospital for Tropical Diseasés, Faculty of Tropical Medicine,
Mabhidol University, Bangkok, Thailand
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seem to do more harm than good.

Vivax malaria . i
Chloroquine 600 mg single dose or 300 mg twice 6 hr apart followed by primaquine 15
mg daily for 14 days.

Ovale malaria '+ - . T
Chloroquine 600 mg, followed by 300 mg after 6 hr then 300 mg daily for 2:days and
primaquirie as in vivax malaria.

Malariae malaria
Chloroquine as in ovale malaria.

The aim of treating a patient is to free him from suffering and to restore his health so
that he would be able to do his work. The physician should always bear in mind that he is
treating the patient not disease alone.

In malaria the patient suffers from fever and dysfunctions of the various organs e.g. the
brain, the liver, the kidneys etc. These changes are more pronounced in P. falciparum
infection with pernicious manifestation (cerebral symptoms, hypoglycaemia, jaundice, de-
hydration, renal failure, hyperpyrexia, etc.), therefore, in the management of falciparum
malaria with severe manifestations we must take all of these into consideration.

The pathophysiologic changes or the complications and the infection must be treated
simultaneously. Theatment of the infection alone would be ineffectual when the complica-
tions have already set in and it is equally ineffective to remedy the complication without
dealing with the infection. Many patients have died in spite of the clearance of parasitaemia
because of the failure of the organs to revive their functions back to normal. The treatment
therefore consists of : -

- Specific treatment or chemotherapy to eradicate the asexual erythrocytic forms of the
parasites.

- General or supportive treatment in order to correct the pathophysiologic changes and
to restore the functions of the organs.

Antimalarial chemotherapy

Antimalarial drugs in the treatment of patients suffering from clinical malaria are blood
schizontocides acting on asexual erythrocytic stages of malaria parasites. They include 4-
aminoquinolines (chloquine, amodiaquine), quinine and quinidine, sulfonamides and sulfones,
dihydrofolate reductase inhibitors (pyrimethamine), antibiotics (tetracycline) and mefloquine.

Chloroquine

Since after the World War II chloroquine has been the drug of choice in treating malaria;
it is a powerful schizontocide and the action is rapid. In early sixties Plasmodium falciparum
in Colombia, South America (Young, 1962) and in Thailand, Southeast Asia (Harinasuta et
al., 1962) developed resistance to this antimalarial. The resistant strains from the two foci
spread in all directions; all countries in Southeast Asia, Southern Asia and South China. East
Africa became affected in 1978 starting with Kenya and Tanzania. The area most serious
affected in Africa is south of the Sahara, as chloroquine has lost its usefulness in combating
their major illness (Campbell et al., 1979). In South America all malarious countries are
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affected with the exception of Argentina, Paraguay and Peru, which have practically no
falciparum malaria. Since 1969, Panama, south of the canal, has been maintained to be the
northern limit of distribution. The prevelence and degree of resistance of P. falciparum to
chloroquine is greater in Southeast Asia than in South America.

At prenent, the only species of human malaria parasite that has developed resistance to
chloroquine is P. falciparum. Thus, chloroquine is still the drug of choice in the treatment of
other plasmodial infections. Vivax malaria is very sensitive to chloroquine even at a single
dose of 450 mg base (Harinasuta et al., 1980a). In addition, although chloroquine resistance
is so widespread, it is still valuable for the treatment and control of malaria in areas such as
West Africa, part of India, Indonesia and the Philippines where drug resistance does not yet
exist to any significant extent. It is well tolerated, safe, inexpensive and fast acting. The dose
should be adjusted for non-immune and semi-immune patients. Resistance must be suspected
if the patient fails to respond to the standard dosage. '

Sulfadoxine and pyrimethamine

A combination of sulfadoxine and pyrimethamine (S/P) is the first line alternative
antimalarial which was introduced in the late 1960s with a satisfactory cure rate of approxi-
mately 90% (Harinasuta et al., 1967). Currently, its cure rate has declined significantly in
many parts of the world, e. g. Brazil, Colombia, Vietnam, Kampuchea, etc. In Thailand it has
decreesed from 80-83% in 1975-76 to 50-56% in 1978-79 and to 10% in 1980-81 (Harinasuta
et al., 1980b). The frequency of S/P resistance is high enough to necessitate the increasing
use of alternative drugs.

Quinine :

Quinine has been one of the most effective drugs for the treatment of malaria since it was
introduced at the beginning of the 17th century, However, it was replaced by the synthetic
antimalarials, mepacrine in the 1930s and chloroquine in the late 1940s. With the increasing
occurrence of resistance of some malaria parasites to many available synthetic commpounds
in the early 1969s, quinine regained its value (Harinasuta et al., 1965). Acute falciparum
infection responds well to quinine even though the drug does not always produce a radical
cure. Although the efficacy of quinine has been reduced in various parts of the tropics it has
not become a worldwide problem. At times, it is difficult to distinguish between strain
variation and true resistance. Quinine failure is mostly the rerult of too short a course of
treatment and/or inadequate dose. Some strains of P. falciparum highly resistant to chloro-
quine show cross resistance to quinine, but the combination of tetracycline with quinine
increases its cure rate from 70-80% to almost 100% (Bunnag and Harinasuta, 1986). It is now
the best regimen in treating falciparum malaria in Thailand.

Quinidine

Quinidine has been found to be more potent than quinine in treating falciparum malaria.
In vitro minimum inhibitory concentrations for quinidine were consistently two to three times
lower than those for quinine (White et al., 1984).

Mefloguine
Mefloquine, the most promising antimalarial in this era, has been introduced recently
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with a cure rate of about 95% (Harinasuta, 1983). A few cases of primary drug resistance
have been observed in Thailand (Boudreau et 4l., 1982) and also in a patient who contracted
the infection in East Africa. (Bygbjerg et al., 1983) Reduced sensitivity was also found
among P. falciparum isolates tested in Thailand and the Philippines (Smrkovski e al., 1982).
The risk of selecting out primary resistant strains of P. falciparum exists when mefloquine is
used alone because such strains are known to have been present in some areas even before
the drug was deployed. These observations have convinced many malariologists that it
would be unwise to encourage widespread use of mefloquine alone and that a rationel
combination should be developed that will delay the emergence of mefloquine resistance
(Merkli et al., 1980; Peters et al., 1977, 1984). Combination of mefloquine with sulfadoxine
and pyrimethamine (MSP) in the ratio of 10:20:1 is recommended. Unfortunately, R1 and
RII response of resistance to such a combination has already emerged in Indonesia and
Thailand (WHO, 1984). There is also iz vitro evidence which shows MSP has no advantage
over mefloquine.

Antimalarials regimen recommended in treating acute falciparum malaria

Chemotherapy of acute falciparum malaria varies according to the status of drug
resistance in the area where the infection has been acquired, as well as to the immune status
of the patients. In 4-aminoquinoline sensitive areas, for non-immunes-uncomplicated cases,
chloroquine or amodiaquine 300 mg base thrice should be given on the first day then once
daily for 2-4 days, while a single dose of 600 mg base is adequate for the semi-immunes. In
4-aminoquinoline resistance areas but sensitive to antifol/sulfa combinations, a single dose
of sulfadoxine or sulfalene 1,500 mg plus pyrimethamine 75 mg should be given. When oral
therapy is not possible, a parenteral preparation is available. In non-immune, uncomplicated
cases quinine 600 mg every 8 hr for 2-3 days will accelerate the clearance of fever and
parasitaemia. In areas with resistance to both 4-aminoquinolines and antifol/sulfa combina-
tions, quinine 600 mg should be given every 8 hr for 7 days. In area with resistance to 4-
aminoquinolines, antifol/sulfa combinations and quinine; quinine 600 mg should be given
every 8 hr together with tetracycline 250 mg q. i. d. or 500 mg b. i. d. for 7 days. In the area
where natural transmission of malaria occurs, a single dose of primaquine 30-45 mg should
be given to destroy the gametocytes and interrupt transmission. In case of severe manifesta-
tions or has over 5% parasitaemia, quinine, or chloroquine should be given parenterally
followed by oral therapy as above as soon as the patient can take it. The drug must be given
slowly and well diluted. A loading dose is recommended: - quinine dihydrochloride 20 mg/
kg body weight in 500 m/ of 5% dextrose intravenous infusion over a period of 4 hr followed
by 10 mg/kg body weight every 8 hr to a total dose of 13,200 mg in 7 days for an adult
weighing 60 kg (White et al., 1983a). However, an equivalent dose of quinidine base can be
used instead of quinine. Chloroquine can be given parenterally. Subcutaneous or intramus-
cular injection at a dosage of 2.5 mg base/kg every 4 hr or 3.5 mg base/kg every 6 hr or
continuous intravenous infusion of 5 mg base every 6 hr or with an initial dose of 10 mg base
over 8 hr followed by 5 mg base every 8 hr is recommended. The total dese is 25 mg base/
kg (White et al., 1987).

Mefloquine is the most effective antimalarial with only few cases of resistance reported
so far : - a single dose of 750-1,000 mg mefloquine (Harinasuta et al., 1983) or of 3 tablets
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of MSP (1 tablet contains 250 mg mefloquine, 500 mg sulfadoxine and 25 mg pyrimethamine)
is recommended (Harinasuta ef al., 1987).

Combination of cinchona alkaloids (quinine, quinidine and cinchonine) proves effective
in the treatment of resistance falciparum malaria (Bunnag, D., personal communication) and
is under investigation at the Bangkok Hospital for Tropical Diseases. In China Qinghaosu
was found to be affective in treating chloroquine resistance falciparum malaria.

MANAGEMENT OF COMPLICATIONS OR SUPPORTIVE MEASURES
(Harinasuta et al., 1985)
1. Hyperpyrexia

High fever may lead to convulsions in children and some adults and to fetal distress in
pregnant women. Tepid sponging, fanning, exposure to cool air, cooling blanket and
antipyretic drugs usually produce a good effect. Rectal temperature should be monitored
regularly and should not be allowed to exceed 39.0°C.

2. Convulsions

Convulsions are a common manifestation, found in one third of cerebral malaria patients.
The level of consciousness may deteriorate after a convulsion. It often leads to aspirasion
pneumonia, asphyxia and death. Anticonvulsant such as diazepam (10-20 mg or 0.2-0.4 mg/
kg in children) should be given intravenously and should be repeated every 5-15 min until the
convulsions are controlled. Good nursing care will minimize other complications which
usually follow convulsions.

3. Hypoglycaemia

Hypoglyhaemia has been observed frequently in patients with severe falciparum malaria
‘and appears to be most common in pregnant women suffering from severe malaria. It may
contribute to or cause the neurological disturbances attributed to cerebral malaria. Hypog-
lycaemia may be present during early convalescence, and can occur even while the patients
is receiving 5% dextrose infusion. Possible explanations of this condition include glucose
consumption by the malaria parasites and stimulation of insulin secretion by quinine (White
et al., 1983b).

The possibility of hypoglycaemia should always be considered in any patient with the
appropriate symptoms (anxiety, breathlessness, sweating, convulsion, impaired conscious-
ness, or severe neurological deficits) (Harinasuta et al., 1982). Blood examination for
glucose should be performed to support the diagnosis. One simple method is the dextrostix
test; the result can be obtained in 1 min. Prompt administration of intravenous glucose is
essential and life-saving in these cases. The infusion of 50% glucose 50 m/ or injection of 1
mg glucagon intramuscularly every 30 min should be sufficient for most of the patients. If
excessive concentrated glucose is given, fluid overload and pulmonary oedema may resuit.
Thus, glucose should be administered with care. Hypoglycaemia may recur despite repeated
doses of intravenous glucose.

4, Severe Anaemia and Haemoglobinuria

Severe progressive anaemia in falciparum malaria causing reduced blood viscosity and
oxygen carriage with increased cardiac output may pose a major clinical proglem. Anaemia
is caused by rupture of parasitised red blood cells as well as nonparasitised red blood cells.
Bone marrow dysfunction and increased phagocytosis by the reticuloendothelial system play
some role in later stages (Weatherell and Abdalla, 1982). Haemolysis is related both to
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malaria and, separately, to oxidant antimalarial drugs. Deficiency in G-6-PD and other red
cell enzymes together with abnormal haemoglobins may increase susceptibility to oxidant-
induced haemolysis. With antimalarials such as primaquine, haemolysis may be aggravated.
When haemolysis occurs haemoglobin appears in the plasma and is excreted in the urine. In
severe cases this is usually preceeded by a state of shock with a sudden drop in the temper-
ature. In mind cases the haemolytic crisis abates and the urine becomes clear after a few
hours or a day. The volume and character of the urine and the fluid chart recording the
intake and output suggest the prognosis and indicate the treatment. Each urine specimen
should be kept in a separate bottle, the excretion time labelled, the specific gravity measured
and the colour observed. In severe cases, the skin appears very pale. Haematocrit should be
measured twice daily. Sudden drop of falling to below 20% require fresh blood transfusion
or packed red cells. Another dangerous condition is renal insufficiency due to the mechanical
blockage of tubules by haemoglobin pigments precipitated by acid urine. Alkalinization of
urine and parenteral administration of saline and glucose will help the excretion but excessive
transfusion and overloading of the circulation with intravenous infusions must be avoided.
5. Dehydration

Severe malaria is often associated with dehydration as a result of fever, profound
sweating and inadequate oral fluid intake. Dryness of the mouth and tongue, loss of skin
turgor, ocular hypotention, postural hypotension, lowering of jugular venous or central
venous pressure indicate dehydration. A fluid chart should be posted and fluids given by
mouth as soon as possible. In cases when intravenous fluid is required the daily amount of
an adult patient of average weight is about 2-3 litres starting with 500-1,000 m/ of 5% glucose
or NSS within 2-4 hr which may be repeated if necessary until the CVP returns to normal (at
5 cm water) and urine output more than 30 m/ per hr. Be sure not to prescribe 2,000-3,000
m/ intravenous drip continuously at a single order; 500-1,000 m/ should be given at a time and
evaluate patients condition at regular intervals. An excess of intravenous infusion often
precipitates pulmonary oedema.

6. Renal Failure

Renal impairment is common in severe malaria mostly due to dehydration and early
correction of electrolyte and water deficits is usually followed by improvement. Dehydrated
patients with low urine output (less than 30 m//hr ) should be managed with careful fluid
replacement until the central venous pressure (CVP) is up to 5 cm water or until the jugular
venous pulse becomes visible when the patient at 45 degree. Delayed correction of dehydra-
tion may be followed by persistent oliguria. Urine output is best monitored by inserting a
urethral catheter under sterile conditions, and recording of urine volumes hourly.

If the urine output remains low (less than 30 m//hr) after rehydration, a potent loop
diuretic such as furosemide should be given in an initial dose of 40 mg intravenously (see
diagram). If there is no response after 30 min and the patient has pulmonary oedema, the
dose should be doubled every 30 min until a total of one gram has been given. In not critically
ill cases the interval between each dose may be lengthened to 1-4 hr. Oliguria which is
unresponsive to one gram of furosemide usually reflects established acute renal failure. In
occasional cases dopamine given as a carefully controlled intravenous infusion of 2.5-5.0
mcg/kg/min may increase the urine output. If dopamine fails after 6 hr the infusion should
be stopped.

In oliguric patients it is essential to maintain fluid balance but when the blood urea
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Management of Oliguria

oliguria (catheterized urine)
urine<30 ml/hr or 400 mi/24 hr

&~ (VP ——

cve | _ cvp t (5-10 cm)
NSS IV (keep CVP 1-5 cm HZO) -~ _» furosemide 40 mg IV
Oliguria ,

no response in 3-4 hr
80 mg

no response in 3-4 hr

125 mg

no response in 4-4 hr

A 4

improved ‘__~—________________——————250 mg

urine output > 30 ml/hr no response in %-4 hr

A 4
“555““‘*-~_~__ try big dose furosemide 4

(500 mg, adult, IV slowly)

no response

v
dopamine 1-5 ug/kg/min IV drip

no response after 6 hr

v Y
keep IV fluid strick fluid intake
to maintain CVP 1-5 cm H,0 or or
* dialysis (peritoneal/hemo)
urine output > 30 ml/hr

*Until the patient improved and can take oral fluid.

9%
A total dose of furosemide must not exceed 1 g; it
is toxic and may cause deafness.

nitrogen exceeds 60 mg/d/; when the serum creatinine is greater than 6 mg/d/; when the
serum potassium is greater than 5.5 mEq// or there is tall, peaked T waves on an ECG
tracing; or there is metabolic acidosis or pulmonary oedema then dialysis is needed urgently
and this may have to be continued for many days or even weeks because of persistent
oliguria. Peritoneal dialysis is often adequate to control uraemia in renal failure due to
falciparum malaria but peritonitis is a frequent complication necessitating antibiotic treat-
ment.

As renal function improves, a diuretic phase may ensue with daily urine volumes
exceeding 3 litres. This loss must be replaced and if patient is unable to drink to restore this
large deficit, intravenous fluids will be necessary.

In the first three days quinine dosage should not be reduced in renal failure, but in case
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of no improvement or deterioration the dose of quinine should then be reduced after the third
day by one half.
7. Pulmonary Oedema

One of the most serious complication in severe malaria is pulmonary oedema. It occurs
in 10% of cerebral malaria patients and the outcome is usually fatal. Pregnant and post
partum women, patients with high parasitaemia and patients in renal failure are among the
high risk groups. Most of these cases are precipitated by overhydration. However pulmo-
nary oedema resembling adult réspiratory distress syndrome may develop in cases not
associated with overhydration. This may be due to increases in pulmonary capillary permea-
bility. The treatment of this condition is seldom successful, therefore careful fluid replace-
ment in order to avoid overload is essential. The daily intake of normal saline solution should
not exceed 1 / (150 mEq sodium) and even less when sodium in any other from is prescribed
such as penicillin G sodium or blood transfution. Five per cent dextrose in water should be
given if more fluid is required.

Patient with pulmonary oedema should be nursed propped up, given oxygen to breathe,
and their fluid balance should be monitored by central venous pressure. Diuretics as
mentioned earlier should be tried. Sodium nitroprusside or dopamine should be given
carefully. Venesection and the use of mechanical ventilation with positive end expiratory
pressure should be considered. Pulmonary oedema is often confused with bronchitis and
pneumonitis; chest X-ray is helpful for differential diagnosis.

8. Jaundice

Jaundice, as a result of red blood cells haemolysis and cholestasis is common in severe
falciparum malaria but hepatic failure has not yet been observed. Generally symptomatic
treatment is all that is required; uneventful recovery takes 1 to 3 weeks.

9. Acidosis

Acidosis occasionally follows hyperparasitaemia, shock, renal failure and hypog-
lycaemia. It has a fatal outcome. Tissue hypoxia and anaerobic metabolism are belived to
be the factors. High serum lactate has been detected in these cases. The treatment of this
condition is to correct the associated factors.

10. Bleeding Disorders

Low platelet count (less than 80,000/mm?® ) is not an uncommon finding in falciparum
malaria but spontaneous bleeding and coagulopathy (DIC) are rarely seen (Looareesuwan et
al., 1983a). Therefore, the use of heparin is either unhelpful or positively dangerous.
Systemic bleeing is a grave prognosis. Fresh blood transfusion (in large amount) is essential.
11, Hyperparasitaemia

Immediate treatment must not be delayed in patients with parasitaemia greater than 5%.
The clinical state may rapidly deteriorate. Cerebral, renal, hepatic and pulmonary involve-
ment may follow within a few hours. Retinal haemorrhage, a prognostic sign indicating poor
outcome in cerebral malaria is not uncommon (Looareesuwan et al., 1983a)., Blood transfu-
sion should be given to replace the expected rapid drop in haematocrit. In a few cases with
30% or more parasitaeria, exchange transfusion has proved helpful.
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DRUGS NOT RECOMMENDED

1. Steroids eg. prednisolone, dexamethasone

Results from a carefully designed study of 100 cases of cerebral malaria carried out at
Pra Pok Klao Hospital, Chantaburi province, Thailand proved that dexamethasone did not
reduce the mortality rate but prolonged coma and increased the incidence of complications
such as pneumonia and gastrointestinal bleeding. Therefore steroids are contraisdicated in
cerebral malaria (Warrell ef al., 1982).
2. Osmotic diuretics for reducing cerebral oedema eg. urea and mannitol

It has been shown that significant cerebral oedema does not occur in cerebral malaria
(Looareesuwas et al., 1983b) thus osmotic diuretics are not necessary.
3. Plasma volume expanders eg. dextran

Plasma volume expanders are unnecessary as blood viscosity in cerebral malaria is
already reduced as a result of the low haematocrit.
4, Heparin

Heparin had been used on the misunderstanding that disseminated intravascular coagula-
tion (DIC) was the pathogenesis of cerebral malaria. This complication is fortunately very
rare. Heparin produced serious side effects with further bleeding which may be fatal.
Therefore it should not be used.
5. Adrenaline

Adrenaline was thought to expel the parasitised red cells from the capillaries. There is
no evidence to support this and adrenaline seems likely to do more harm than good.
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HEX-E-8K FERID, REGK-BFE
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(v P EEREEFR)
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& DELISAKIC L W MEHO 7 oo * o E5H|
D, ATt 27y bEZXVEMORERE > H
ELlze —F, WML EEFEEHL, £ —Y R b
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NI OPBELELE - TLE1EXD, ZHO
A=V A NREETHHRETHS Z Lddbdro
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ACu(250kr’) \Z{ELHRBR (] )T0RIEIS0AN B
L UERBRCER I LTV 3BT EE
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a2z bz 7o, MIEREIZ~ 7Y 72MD7:2 9
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29 Treatment and prevention of malaria
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30 Management of malaria with special
reference to drug resistance
Khunig, T. Harinasuta (Bangkok
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Danai Bunnag (Mahidol Univ.,,
Thailand)
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Forum

THE INTERNATIONAL RESEARCH EXCHANGE AND MEDICAL CARE
Chaired by Y. HAMASHIMA
(English abstracts not received in time)

General presentation

1 ACTUAL CONDITIONS AND ACCOMODATION AGAINST IMPORTED
INFECTIOUS DISEASES

SAKITO YASUKATA
Narita Airport Quarantine Station
(Abstract not received in time)

2 VIRAL AND RICKETTSIAL DISEASES EXOGENOUS IN JAPAN

TakasHI KITAMURA AND TOSHIHIKO KOMATSU
Department of Enteroviruses, National Institute of Health, Tokyo

Exogeneous infectious diseases which may become public health problems in Japan have
been devided into two categories: i. e. A. international diseases (IND) (e. g. Lassa fever,
Marburg virus disease and Ebola hemorrhagic fever), which are zoonotic in other areas in the
world but have the possibility of man-to-man epidemic after in introduction to the non-
endemic area, and B. importable diseases (ITD), which had been eradicated in Japan but are
still endemic outside and have the possibility of importation and secondary epidemics.

IND agents have been designated as the class-4 pathogens and the handling of patients
and virological specimens should follow the “Guidelines of Prevention and Control of Interna-
tional Diseases” (Draft) issued by the Ministry of Health and Welfare, in which the patients
are treated in the Maximum Containment Ward of the Tokyo Metropolitan Ebara Hospital
and the virological diagnostic tests are carried out in the Maximum Safety Laboratory of the
National Institute of Health, Tokyo.

The best example of I'TD may be the poliomylitis. Poliomyelitis has been eradicated in
Japan in early sixties but there persists a few paralytic polio cases annually, most of those
are vaccine-compatible, but there occurred few cases which excreted wild type polioviruses.
We checked the enteroviruses brought by passengers entering by air route from Southeast
Asia at the Narita Airport Quarantine Station. Several strains of poliovirus of wild type
markers have been isolated from healthy passengers. These findings clearly suggest the
importation of wild type poliovirus to cause paralytic polio among non-vaccinated infants.

Hemorrhagic fever with renal syndrome (HFRS) may be another case of ITD. It had
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been endemic in Osaka during 1960’s and expanded to medical institutions through experi-
mental rats in 1970’s. We isolated rat-adapted HFRS virus from experimental rats at one
epidemic of laboratory cases. The virus was similar to HFRS virus of new, urban type HFRS
prevalent in China and Korea.

In 1984, from a Tsutsugamushi-like febrile disease, a new rickettsia was isolated, which
was later identified with that of Rocky mountain spotted fever (RMSF). Whether this isolate
of RMSF is imported or indigenous may be decided by further studies.

HIV which causes AIDS is quite exogenous in Japan. HIV prevalence has been demon-
strated only among hemophiliac received imported clotting agents or homo- or heterosexuals
having contacts with foreigners.

Prevention and control of importable diseases should be also systematized to avoid the
transfer or recovery of endemic status.

3 DETECTION OF CHLAMYDIA TRACHOMATIS FROM FEMALE GENITAL
IN HIGH RISK GROUPS

AKIRA WADA AND MITSUJI SAITO
Public Health Research Institute of Kawasaki City

Genital tract smears of 232 female (98 of soup-land workers, 34 of office workers and 100
of house wives) were collected at two clinics of obstetrics and gynecology located at near a
red-light district and a residential one in Kawasaki, and the tests to detect Chlamydia
trachomatis (C. trachomatis) by the direct immunofluorescent test (Micro Trak™) were
attempted for epidemiological study.

The positive rates of C. trachomatis according to their occupations were as follows; soap
-land workers (31.6%), office workers (5.9%) and house wives (4.0%). On the positive rates
of soup-land workers according to their place of residence, the rates of a groups lived in
Tokyo showed 42.9%, and other groups lived in Kawasaki and Yokohama were 29.4% and
13.8% respectively. The positive rates of soup-land workers to C. trachomatis showed a
tendency to decrease with age, and it revealed that the rates in the groups less than 20, 20-29,
and 30-39 years old were 66.7%, 31.1% and 30.0% respectively.

The positive rates on groups of house wives lived near a red-light district and a residen-
tial area were 7.1% and 2.8% respectively, and the rates of the former groups showed 2.5
times higher than those of latter one.

It had been known that C. trachomatis infectious diseases are related to nongonococcal
urithritis, extrauterine pregnancy and sterility in adults, and pneumonia and conjunctivitis in
infants by maternal vertical infections. Sexual liberation promoted by prevalence of pills will
bring about increase of STD including C. trachomatis in future. It will be nesessary to
consider a counterplan of preventive control on these diseases.
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4 A CLINICAL STUDY OF CHLAMYDIA TRACHOMATIS
(C. TRACHOMATIS) INFECTION

TAkAO OsaDA
Department of Urology, St. Marianna University School of Medicine

Clinical observations were made on male patients with urethritis in- St. Marianna

University Hospital.

(1) When urethritis was devided into gonorrhoeal and non-gonorrhoeal urethritis, the former
occupied 20% and the latter 80%. In 36.1% of patients with urethritis, C. trachomatis was
detected. 17.5% of patients with gonorrhoeal urethritis had with C. trachomatis, too.

(2) Clinical manifestation of C. trachomatis urethritis is usually more mild than that of
gonococceal urethritis. However, we can not distinguish C. trachomatis from gonorrhoeal
urethritis by their own symptoms.

(3) A more useful advance has been the development of techniques that will allow rapid
detection of chlamydial antigen in urogenital secretion without resorting to cultures: that
is Micro Trak method using FITC-labeled monoclonal antibody and Chlamydiazyme using
enzyme immunoassay.

(4) We recommend treatment with tetracycline to C. trachomatis urethritis for 2 weeks. In
addition, some of microlides and quinolincarboxylic acids were microbiologically and
clinically effective with treatment of C. trachomatis urethritis,

(5) We suggest the necessity of treating female sexual partners of the C. trachomatis
urethritis patients in spite of their symptoms. Because subjective complaints of C. tra-
chomatis cervicitis patients may be minimal.

5 HEMORRHAGIC FEVER WITH RENAL SYNDROME
—EPIDEMIOLOGY OF RAT TYPE VIRUS—

. CHIHARU MORITA
Department of Veterinary Sciences, National Institute of Health, Tokyo

Causative agent of HFRS belongé to Bunyaviridae HFRS virus(es) was classified to 4
serotypes. Only rats type virus, main reservoir of which is R. norvegicus, is revealed to be
globally spreading.

In Japan, urban type outbreak and also laboratory type outbreak were reported in 1960’s
and 1970’s respectively. In 1982, SR-11 strain was isolated from a laboratory outbreak in
Sapporo and used as antigen for surveillance of wild rodents. About 28% of R. norvegicus in
a reclaimed ground area of Tokyo Bay and 4.5% workers in the area had antibodies against
HFRS virus. Although the prevalence of the antibody in the workers significantly higher than
that of age-matched control group, any kinds of symptoms related to HFRS were not
recorded among the workers.

Recently, we obtained R. norvegicus sera collected in a shore of Tokyo Bay in 1963 when
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urban-type outbreak in Osaka was occured. While 9 out of 50 sera showed positive, there was
no record of human case in the area.

We continuously surveied R. norvegicus in 3 areas of Tokyo Bay for more than 5 years.
The positive ratio of rats in 3 areas were quitely different among the areas and were not
depend on the population density of R. norvegicus. The transmission of the virus vithin rats
might be regulated by unknown factors.

6 VIRAL HEMORRHAGIC FEVER
—PRESENT SITUATION OF LASSA FEVER—

TAKESHI KURATA
Department of Pathology, National Institute of Health, Tokyo
(Abstract not received in time)

7 EPIDEMIOLOGICAL ASPECTS OF VIRAL HEPATITIS IN JAPAN
AND FOREIGN COUNTRIES

SHIRO I1HO
1st Department of Internal Medicine, Faculty of Medicine, University of Tokyo

Viral hepatitis is a common infectious disease through out the world. Three viruses and
two putative viruses are known; hepatitis A, hapatitis B, delta hetatitis, epidemic non-A, non
-B hepatitis and blood-borne non-A, non-B hepatisis, respectively.

1. Enterically-transmitted viral hepatitis
There are two types of enterically transmitted viral hepatitis, hepatitis A and epidemic non
-A, non-B hepatitis. These types of hepatitis are only acute diseases and are not chronic.
(1) Hepatitis A ’

Hepatitis A is an endemic disease in various countries except North America, Middle and

North Europe and Japan. In Japan, people over 40 years old have anti-HA, but almost

all younger persons below 30 years old have no antibody. Therefore, young Japanese

abroad are always susceptible to hepatitis A infection. Passive immunization using
immunoglobulin is effective in preventing infection for several months.
(2) Epidemic non-A, non-B hepatitis

This epidemic hepatitis has been reported from tropical and subtropical countries.

Usually, there were water-borne outbreaks. A high-mortality rate in the pregnant

woman has been confirmed. This type of hepatitis has not been reported in Japan.

2, Parenteral-transmitted viral hepatitis
There are three kinds of parenterally transmitted hepatitis, hepatitis B, delta hepatitis, and
blood-borne non-A, non-B hepatitis. Both acute and chronic hepatitis due to these viruses
is seen and carrier states exist.
(1) Hepatitis B
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Two per cent of Japanese are carriers of HBsAg and 20% are positive for anti-HBs. In
Asian and African countries, the carrier rate reaches 6 to 10%.
The carrier with HBeAg becomes an 1nfect10us source. Infection with hepatitis B virus
is mainly related to sexual performance in J apan. Vaccine is available.

(2) Delta hepatitis
The delta hepatitis virus is defective, and it needs hepatitis B virus as a helper virus.
This infection is rare in Japan.

(3) Blood-borne non-A, non-B hepatitis
This is the most important viral hepatitis in Japan now, because 95% of posttransfusion
hepatitis and 40% of sporadic acute hepatitis is related to this agent. Unfortunately, we
know few details because the virus has not been isolated.

8 AIDS

YUICHI SHIOKAWA
AIDS Surveillance Committee and Juntendo University
(Abstract not received in time)

9 DISSEMINATION OF PNEUMOCYSTIS CARINII IN A CASE OF AIDS

SHINJI MATSUDA!, TSUNEZO SHIOTA!, HisA0 YOSHIKAWA!, HisAO YYSHIKAWA',
TaTsuya TEGOsHI!, MINORU YAMADA®!, YUKIO YOSHIDA!,
MiTsuNORI OKADA?, HAYATO NAKAMURA?, TosHIO KITAOKA?,
YoHujt URATA® AND TSUKASA ASHIHARA® .
Department of Medical Zoology, Kyoto Prefectural University of Medicine?,
Department of Internal Medicine, Kansai Rousai Hospital? and
1st Department of Pathology, Kyoto Prefectural Univeriity of Medicine®

Preumocystis carinii is an opportunistic pulmonary pathogen in immuno-compromised
host and extrapulmonary spread has been rarely documented. We report here a widespread
case of P. carinii infection seen in a 24-year-old Japanese man with AIDS. He had been
administered concentrated factor IX for 7 years for hemophilia B. Diagnosis of AIDS was
based on P. carinii pneumonia (PCP) by TBLB and on HIV antibody detected in his serum
by ELISA and IFA. He died on the 70th day of hospitalization and autopsy was performed.
We found P. carinii cysts other than the lungs with Gomori’s methenamine silver nitrate stain
(GMS) in stomach, jejunum, ileum, colon, mesoappendix, diaphragm, thyroid gland,
mesenteric lymph node, celiac lymph node, and pancreatic lymph node. P. carinii foci within
marked fibrosis were observed in the lungs. Such lesions were seen sporadically in the
sections and the lungs did not show “full-blown” PCP. In the small intestine, severe in-
filtrative lesions of the organism were observed in the muscle layer to the subserosa and a
mucosal lesion was found in the jejunum, also. The lymph nodes in the peritoneal cavity
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showed “lymphoid depletion” and necrotic lesions with calcification were seen. P. carinii foci
were observed in and around these lesions. Some afferent lymphatic vessels contained P.
carinii masses in the: lumen. Macrophage reaction was prominent though other cellular
reactions were weak on the whole. Both hematogenous spread and lymphatic spread were
inferred as th_e mode of dissemination. We can not draw any conclusions about factors which
cause dissemination of the oganism. It should be kept in mind that P. carinii infection is
never confined to lungs, so GMS stain or Giemsa stain should be performed if there are any
suspicion. More cases of extrapulmonary pneumocystosis. may be confirmed, if autopsized
materials of other cases of AIDS and even other immunodeficiency cases of the past are
reexamined.

10 INFLUENZA IN JAPAN AND THAILAND

Yukio YAamAzZI' AND YASUE TAKEUCHI?
Department of Microbiology and Immunology, Nippon Medical School’
and Chiba Prefectural Serum Institute?

Past epidemiologic records show that the influenza virus which underwent the antigenic
shift was imported to Japan from foreign countries. Virus which underwent the antigenic
drift may be transmitted among different countries. However, a drifted virus with a similar
antigenic character of HA could be selected out in different areas in the world.

In the joint work with Virus Res. Inst. Bangkok, Siriraj Hosp., Chiang Mai Univ., and
Prince Song Khla Univ. during past 10 years, following results were obtained.

1) In Thailand, although it prevails during the period of June to November centered by
the rainy season, sporadics of influenza continuously develops all year round.

2) The HI antibody titer to influenza is lower in Thai people than in Japanese.

3) Each of USSR and Hong Kong subtype of type A virus prevaild in Thailand three
to six months earlier than in Japan.

4) Data of HI tests with reference antisera showed that antigenic drifts of USSR
subtype proceded slower in Thailand than in Japan before 1981, but drifted mutant viruses of
Hong Kong subtype developed in Thailand earlier than in Japan.

5) Results of the oligonucleotide finger print mapping of whole viral RNAs and the
evolutional map of virus obtained with nucleotide sequencing of the viral HA genes favored
the idea that drifted mutant viruses developed independently in different parts of the world.
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11 INFLUENZA IN SOUTHEAST ASIA WITH SPECIAL REFERENCE
TO MALAYSIA

Dora TAN
WHO Influenza National Centre, Institute for Medical Research
50588 Kuala Lumpur, Malaysia

The Southeast Asian countries include Thailand, Singapore, Philippines, Indonesia and
Malaysia. Information on influenza outbreaks in the tropical areas had previously been
scarce, mainly because laboratory facilities for the diagnosis of influenza and detection of
outbreaks had been limited in these developing countries. However, with the assistance of the
WHO Influenza Programme through which laboratory support and guidance have been
obtained, most of these countries are now able to carry out influenza surveillance and to
suppy detailed epidemiological data for general information.

This paper aims at presenting an account of the status of influenza in the Southeast Aisan
countries, comparing their patterns of influenza outbreaks with one another. The possible
influence of environmental and physical factors (seasons, climatic conditions, urban/rural
settings, overcrowding, pollution, age, status of health, nutrition, etc.) on the frequency,
spread and severity of outbreaks is noted.

The influenza situation in Malaysia from 1954 to 1987 (33 years) is reviewed and the
pattern of outbreaks compared with other countries. The need or otherwise for influenza
immunization in the tropics is discussed.

12 MOLECULAR BIOLOGY IN THE VIROLOGICAL FIELD OF
TROPICAL MEDICINE

KuMaTO MIFUNE
Department of Microbiology, Medical College of Oita

Recent progress in the molecular biology and biotechnology in the studies of arboviruses
(especially Japanese encephalitis virus) and rabies virus was reviewed. These studies include
1. production of monoclonal antibodies and its application 2, analysis of viral RNA genome
by fingerprinting 3. nucleotide sequencing of viral genome and 4, expression of particular
viral gene and its application for vaccine production.

Extensive progress can be expected in the near future from these studies in various fields
from basic problems of virus such as structure of viral gene, replication of virus and
regulatory mechanisms of viral gene expression to the pathogenesis of viral diseases and the
production of new vaccines by gene engineering, however biological studies in a host and
cellular levels should be accompanied with these studies of molecular level to be more
fruitful.
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13 MOLECULAR BIOLOGY OF FLAVIVIRUS

HipEO SuMIYOSHI
Department of Virology, Institute of Tropical Medicine,
Nagasaki University
(Abstract not received in time)

14 ANTIGENIC ANALYSIS OF DENGUE VIRUS E PROTEIN BY USING
MONOCLONAL ANTIBODIES

TsutoMu TAKEGAMI, MASAKO SAHARA, G. D. ARETXABALA,
Mivako TAKEGAMI AND Susumu HoTTa
Institute for Tropical Medicine, Kanazawa Medical University

We have prepared various monoclonal antibodies (MAbs) raised against dengue virus
type 1(D-1) by using hybridoma technology. The biological properties of 14 MAbs were
examined by enzyme-linked immunosorbent assay (ELISA), hemagglutination inhibition
(HI) test, indirected immunofluorescent assay (IFA), Western blot assay and so on.

In ELISA, 4 MAbs (A group) could react with not only 4 different serotypes of dengue
virus (DV) but also Japanese encephalitis virus (JEV). Six MAbs (B) could react with DV
better than JEV. The reactivities of other 4 MAbs with DV were much higher than those with
JEV. HI titer of each MADb to D-1 or JEV was similar to the reactivity in ELISA. A MAb
of B group, 2-3G-1 showed high HI titer (1:800) to D-1 but low titer to JEV (1:=100).
Neutralizing activities of 2-4D-1(A) and 2-3G-1(B) were detected but the level of activity
was low. The fluorescence in D-1 infected Vero cells was mainly observed in perinuclear site,
in IFA using several MAbs.

The data of ELISA and HI show that MAbs of A and C groups are flavivirus group-
specific and DV complex-specific, respectively. So far, serotype-specific MAb has not been
obtained. These results combined with the data of the immunological analysis using mice and
polyclonal antibodies to D-1 Mochizuki suggest that the antigenicity of D-1 Mochizuki E
protein may be different from other D-1 strains.

15 EFFECTS OF GALL BLADDER STONE OF BOS TAURAS UPON
CHIKUNGUNYA VIRUS

YosHiMAsA ArAT', KATSUHIKO MATSUMOTO!, AKIHIRO FUJIOKA!,
Eij1 KoNisH?2 AND TAKEO MATSUMURA?
Laboratory of Oriental Medicine in Hyogo! and Department of Medical Zoology,
Kobe University School of Medicine?
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Materials and Methods:

(1) A gall bladder stone of Bos Taurus

(2) Virus. Chikungunya virus, African strain.

(3) Cells. BHK-21 cells.

(4) Virus-inhibiting test. Two-tenths m/ of a Chikungunya Virus suspension was mixed

with an equal volume of a gall bladder stone solution at 37°C. A gall bladder stone were
dissolved in PBS and sterilized by filtration through membrane filters. The mixture was
immediately tested for viral infectivity. Viral infectivity was titrated by the plaque method
on BHK monolayer cultures under a methyl cellulose overlay medium.
A gall bladder stone consisted mainly with bilirubin calcium, colic acids and amino acids.
Results and Discussion:
pH values of a gall bladder stone solution is 7.2~7.7. A gall bladder stone solution
showed no cytotoxic effect on the cells and no morphological changes could be observed
under an ordinary light microscope. The virus-inhibiting rate increased gradually with
increase in the dose of gall bladder stone concentration and in the period of incubate time.
The viral-inhigiting rate was 100% when the concentration of gall bladder stone solution was
more than 10 mg/m/. It was shown that the infectivity of Chikungunya virus was inhibited
by being mixed with gall bladder stone and that the degree of inhibition paralleled the amount
of gall bladder stone in the mixture.
The present date indicate that a gall bladder stone inactives Chikungunya virus in vitro.

16 ANTIBODY RESPONSES TO CHICK EMBRYO CELL AND HUMAN
DIPLOID CELL RABIES VACCINES

Yonxko, T. Ararl', C. S. MONTALBAN? AND TAKAYUKI OGATA®
Department of Virology and Rickettsiology, National Institute of Health, Tokyo!,
' Research Institute for Tropical Medicine, the Philippines?

and Department of Public Health Teikyo University, School of Medicine?

In Japan chick embyo cell (CEC) rabies vaccine was licenced to use for human in 1980.
Since then the vaccine has been used for pre-and post exposure immunization mainly to high
risk persons visiting or staying in countries such as Africa, India and Southeast Asia where
rabies is endemic.

Neutralizing antibody responses in Japanese vaccinated with commercial CEC vaccines
were compared with those in Philippine who were given commercial human diploid cell rabies
vaccine (HDCV) by rapid fluorescent focus inhibition test (RFFIT). The vaccinees divided
into four groups as follows: Group I consisted of J apanese who had each 1.0 m/ of CEC
vaccine subcutaneously on days 0 and 7. The persons in Group II had a booster injection of
CEC rabies vaccine between 8 and 14 months in addition to primary immunization as same
as Group 1. Group IIl included Philippine who had each 1.0 m/ of HDCV intramuscularly on
days 0 and 28. The persons in Group IV had each 0.1 m/ of HDCV intradermally on days 0,
7.and 28. At the month between 11 and 12 after the last immunization 25 (76%) in Group I
(33 vaccinees) showed neutralizing antibody levels exceeding 1:40. Between 6 and 12
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months after the last immunization, 27 (90%) in Group II (30 vaccinees) showed antibody
levels exceeding 1:40. At the month of 12 after the last immunization, who showed the
antibody levels exceeding 1 : 40 were 16 (67%) and 13 (68%) in Group Il (24 vaccinees) and
in Group IV (19 vaccinees), respectively.

Fewer total protein contents were shown in CEC vaccine than in HDCV by SDS-PAGE
and immunoblotting tests. Despite fewer total protein contents in the CEC rabies vaccine,
persistence of neutralizing antibody levels had been kept when tested at about one year after
the last immunization. However, 3 vaccinees given the CEC vaccine showed neutralizing
antibody titers less than 1: 40 even after three doses vaccination.

This is the reason why serological determination for neutralizing antibody level should
be made to vaccinees with preexposure vaccination of CEC vaccine.

17 CHANGE OF «,-PLASMIN INHIBITOR-PLASMIN-COMPLEX
IN PATIENTS WITH DHF

ATSUSI SHIRAHATA' AND YOSHNORI FUNAHARA?
Department of Pediatrics, School of Medicine, University of
Occupational and Environmental Health! and 1st Department of
Physiology, Kobe University School of Medicine?
(Abstract not received in time)

18 PHYSIOLOGY AND ECOLOGY OF RODENTS AS CHIGGER HOST

TATSuO YABE
Kanagawa Prefectural Public Health Laborabories, Yokohama

This study aims to discuss a cause of recent resurgence of scrub-typhus in Kanagawa
Prefecture. In the 1950s the chigger Leptotrombidium pallidum was found throughout the
prefecture, and some patients ascribed to the chigger were recorded. A total of 36 patients
of the disease were found from 1983 to 1986, after years of virtual absence.

The recent disease is transmitted mainly by L. scutellare, because 31 patients were
infected limitedly from October to January, the active season of larvae of L. scutellare. The
other five infected from Feburuary to May are attributable to L. pallidum.

L. scutellare is popular in the main infection spots, the western area of the prefecture
bordering upon the foothills of Mt. Fuji, arround the Tomei expressway. But there in the
1950s, no researchers found the chigger despite the efforts. Therefore L. scutellare was
introduced probably in recent years.

The expressway was opened in 1969 joining the area to the foothills of Mt. Fuji, an
endemic focus of the disease transmitted mainly by L. scutellare. The major slopes along the
expressway are covered with grass-scrub and inhabited by L. scutellare and the main host
mouse Apodemus speciosus. Percent medullary thickness (M/M+C/100, M =medulla, C=
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cortex) of the kidney, 72.3+1.8 (mean+S. D., n=18), for A. speciosus hints efficient kidneys
of the mouse to thrive in arid grass-scrub areas such as the slopes.

Therefore, the slopes of the expressway expanded probably L. scutellare helped by the
mouse. But arround the focus, there are many grass-scrub areas such as golf course
periphery and abandoned farmland other than the slopes. Further investigation is needed,
therefore, to understand which grass-scrub area expanded primarily the chigger and the
disease.

19 A CLINICAL CASE OF SCRUB TYPHUS

MAsAaTO NAKAMURA, HIDEO SEKINE, TAKASHI YASUDA,
TERUHIKO MAEBA AND TAKASHI ISHIDA
1st Department of Internal Medicine, St. Marianna University
(Abstract not received in time)

20 RECENT ADVANCES ON MOLECULAR BIOLOGY
OF MALARIA RESEARCH

CHARIYA R. BROCKELMAN
Department of Microbiology, Faculty of Science Mahidol University, Bangkok

A review is given on recent achievements in malaria research with special reference to
knowledge gained at the molecular level but limited to topics concerning malaria chromo-
somes and genome organization, regulation of gene expression, and applications of molecular
biology- in the diagnosis and prevention of the infection.

A novel technique of pulsed-field gradient (PFG) gel electrophoresis for karyotic and
linkage analysis revealed that the chromosomal DNA molecules of Plasmodium falciparum
are composed of at least seven discrete species which vary in size. A comparison of indepen-
dent cultures and fresh isolates indicated that while chromosome number is constant, the sizes
of analogous chromosomes vary widely, or are polymorphic. Experiments using whole P.
Jalciparum chromosomes as hybridization probes to examine polymorphism within two
independent parasite populations suggested that one mode of generating polymorphisms
results from deletion or duplication. Studies in progress point to the possibility that
chromosomal rearrangements also occur. These observations are concordant with the
phenotypic changes which take place spontaneously among cloned P. falciparum in continu-
ous cultures.

Regulation of gene expression in Plasmodium is still little understood. The hypothesis
that gametocytogenesis is related to the presence of high percentage of repetitive DNA has
proven true only in P. berghei. In P. falciparum, there is a significant difference in the
organization of genomes and their expression between the gametocyte-forming and non-
gametocyte-forming clones. The “signals” for the genes to switch on or off still remain to
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be determined. The gene for glucose 6-phosphate dehydrogenase (G6PD) in P. falciparum is
believed not to operate in asexual erythrocytic stages when these inhabit healthy eryth-
rocytes. In G6PD-deficient hosts, however, parasite enzymes can be detected.

Techniques developed in the field of molecular biology and biotechnology have applied
fruitfully to malaria research in recent years. The most successful application is in the
development of anti-sporozoite vaccine which is entering a phase IIl trial in Thailand.
Another example is the development of specific DNA probes for the diagnosis of P. falcipar-
um infection. Genetically engineered probes developed at the Faculty of Science, Mahidol
University are capable of detecting parasitemia of 0.001% from as little as 30 x/ of blood
sample. In addition, these probes are feasible in distinguishing between different parasite
isolates. Synthetic oligonucleotides to be used as probes for P. falciparum are also available,
but still await evaluation in the malaria endemic areas.

21 DNA CONTENT OF CRISIS FORMS IN PLASMODIUM FALCIPARUM
MALARIA CASES WITH HIGH IFA TITERS

HiroYuxkl AMANO', TosHIMASA NisHIYAMA?, YUZO TAKAHASHP,
TSUNEJT ARAKI? AND MAMORU SUZUKP
Department of Overseas Medical Services, Tenri Hospital!,
Department of Parasitology, Nara Medical University? and
Department of Parasitology, Gunma University School of Medicine®

“Crisis forms” is a morphological term proposed by Taliaferro and Taliaferro (1944) to
describe the degenerated intraerythrocytic malarial parasites caused by a host defense
mechasism. The present contribution is designed to afford informations about the shape of
nucleus and relative DNA content in crisis forms.

{Sample> Blood with high IFA value were collected from 2 cases with imported
Plasmodium falciparum malaria, and thin blood smears were stained with DAPI (1 xg/m/)
and observed fluoromicroscopically.

{(Results> Crisis forms were detected in 38.8% (case 1) and 51.7% (case 2) of intraeryth-
rocytic parasites. There was a diversity in the shape of nucleus, including ring-like, V-like
and stick-like shape. Some had intranuclear vacuoles. In the case 2, there was no statistical
difference in the amount of DNA between standard and crisis forms, while the case 1 had
lower DNA content in crisis forms than in standard forms (33.5+6.9 FU and 40.7+6.2 FU
respectively, p<0.001).

It appears that the variation of DNA content in crisis forms may result from the
inhibition of the intraerythrocytic development of parasites.
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22 VARIATIONS IN A SURFACE ANTIGEN GENE OF P. FALCIPARUM
MEROZOITE: COMPARISONS OF FOUR ISOLATES

Kazuyvuki TANABE! AND JOHN G. SCAIFE?
Department of Medical Zoology, Osaka City University Medical School’
and Department of Molecular Biology, University of Edinburgh, UK?

The malignant tertian malaria parasite, Plasmodium falciparum, has an antigen on the
surface of merozoites. The precursor of the antigen with Mr 190 kD (p190) is synthesized at
schizont stage and is processed into fragments during merozoite maturation. One of the
features of pl190 is antigenic diversity among parasite isolates (polymorphism). Since p190
is a candidate for a malaria vaccine, it is important to understand the polymorphic nature at
the genetic level. We have determined the complete nucleotide sequence of the pl90 gene
from the MAD20 strain (a Papua New Guinea isolate). Comparison of the gene with that
from other strains revealed that the gene consists of seven variable blocks flanked by
conserved or semi-conserved blocks. Variable blocks occupying 40% of the gene showed
extensive variations. Homology of sequences is between 10 and 30%. There are four 30-60
bp deletions/insertions from the middle of the gene through the edn. A shift in reading frame
also occurred at the 3’ variable block. What is more important is that variable sequences are
not widely polymorphic but fall into two distinct types. Sequences of MAD and K1 differed
at any variable block. Sequence of the first variable block of Wellcome is the same as MAD
sequences but is same as K1 sequence from the second variable block down to the end. CAMP
sequence is composed of MAD sequence at the 5’ part and of K1 sequence at the 3’ part.
Together with results from Southern blots, these suggest that the pl90 gene is dimorphic
alleles and that reciprocal recombination within the gene, which is taken place at the sexual
stage creates variations in the p190 antigen. In-depth analyses pointed out possible points at
the nucleotide level of cross-over between K1 and MAD sequences to have CAMP and
Wellcome sequences.

23 INDUCTION OF GAMETOCYTOGENESIS IN CULTURED PLASMODIUM
FALCIPARUM (II). INDUCTION OF GAMETOCYTOGENESIS
IN VARIOUS STRAINS

TADASUKE ONO AND TosHIO NAKABAYASHI
Department of Protozoology, Research Institute for Microbial Diseases,
Osaka University

Many unsuccessful attempts have been reported regarding the induction of
gametocytogenesis in culture of P. falciparum. In the previous paper, however, we reported
that the special RPMI 1640 medium which were prepared by dissolving powdered RPMI 1640
medium in a mixture of culture supernatants of anti-P. falciparum antibody producing
hybridoma cells ‘and lysate of hybridoma cells, induced gametocytogenesis in cultured P.
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Jalciparum. Gametocytogenesis was'consistently observed from 3 days after addition of this
medium. But, induction of gametocytogenesis could not be observed only with the culture
supernatant of anti-P. falciparum antibody producing hybridoma cells.

P. falciparum strain FVO which was isolated from a patient in 1967, was used in the
previous study. Therefore, the present experiment was tried to answer a question whether
induction of gametocytogenesis was demonstrated in other strains than FVO or not. Three
strains, 0662, FCB1, FCR-3, and one clone, R FCR-3, of P. falciparum which were provided
by courtesy of Dr. Mamoru Suzuki, Gunma University School of Medicine, were used in the
present experiment. The result indicated that induction of gametocytogenesis was observed
in all of them.

Nextly, various culture mediums were examined for their capability to enhance the
induction rate of gametocytogenesis. It was found that addition of 50 gg/m! hypoxanthine
and 500 xg/m/ glutamine to the gametocytogenesis induction medium (the medium consists
of 4 m/ of regular RPMI 1640 medium and 4 m/ of special RPMI 1640 medium) enhanced the
induction rate of gametocytogenesis.

24 IMMUNODIAGNOSIS FOR MALARIA

Kisexko KAMEI', AKIRA IsHIIZ, TOSHIRO SHIBUYA!,
AND YUNITA PURBA*
Department of Parasitology, Teikyo University School of Medicine!,
Department of Parasitology, Okayama University School of Medicine?
and Regional Health Laboratory of Medan*

Antibodies to malaria parasite are demonstrable by any conventional technique, but their
detection has little importance in clinical work, because film examination is still superior to
other methods for diagnosising acutal infection. The main application of malaria serology
is screeing blood donors and as epidemiological tools. The diagnosis of malaria is based on
the identification of the parasites in stained blood films by light microscopy. The technique
is too slow and too insensitive for use in large scale epidemiological investigations and efforts
are made to develop new and more sensitive methods suitable for mass screening. The
fluorescnce test has become widely use for those purposes. Recentry, the ELISA, being less
time-consuming for testing numerous samples, has been applied in epidemiological survey.
ELISA used antigen-coated plete which were prepared with iz vitro infected, sonicated red
blood cells. Antibodies to Plasmodium falciparum antigens were detected by reacting the
immune sera with the antigen-coated plate, after which remaining bound to the plate was
assayed by means of enzyme. We have standardised the ELISA method and more than 1,500
sera from our project area in North Sumatra, Indonesia were examined for malaria-IgG
antibodies by ELISA. ELISA is also very sensitive and requires small amount of reagents,
including Plasmodium antigen.

Summary: The ELISA could be applied for large-scale screening in antibody detection
of malaria. It has several advantagen: 1) only 3u/ of serum is enough for the detection, 2)
the results are obtainable through single reading with the least personal error, 3) the assay
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“does not require any particular experience, and 4) the antigen—coatéd plates could be used for
a long time, at least one year.

25 INFECTIVITY TO ANOPHELES STEPHENSI OF PLASMODIUM
YOELII NIGERIENSIS (N67) EXPOSED TO A SINGLE LARGE DOSE
OF CHLOROQUINE

Kazuyo Icammort!, C.F. CurTis? AND G.A.T. TARGETT?
Department of Parasitology, Teikyo University School of Medicine' and
London School of Hygiene and Tropical Medicine?

Mice infected with Plasmodium yoelii nigeriensis were treated with 100, 10 or 1 mg/kg
chloroquine on day 3 inoculation. Twelve or twenty-four hours after treatment, these mice
were fed to mosquitoes and then killed to measure the chloroquine concentration in blood (by
ELISA) and the degree of anaemia (by haematocrit). A week later, the fed mosquitoes were
dissected and the numbers of oocysts in the mid-gut were counted.

Parasitaemias of the mice given the high dose of chloroquine decreased and the haemato-
crit increased with increasing chloroquine in the blood. The mean number of oocysts per
mosquito fed on mice 12 hours after treatment with 100 mg/kg chloroquine was almost the
same as the level in mosquitoes fed on control (untreated) mice despite the fact that no
gametocytes were seen in an examination of 10,000 RBCs in thin blood films (50 fields).
Though no gametocytes were seen calculated based on 95% coinfidence limits from the
binomial distribution give the posibility of up to 3 gametocytes in a sample of 10,000 RBCs.
This is equivalent to about 7,326 gametocytes per blood meal which would be enough to
saturate the stomach wall with oocysts.

26 LONGITUDINAL SEROEPIDEMIOLOGICAL MALARIA SURVEY
IN AN AMAZONOUS HYPOENDEMIC COLONY

HirosHI YANAGISAWA!, MAMORU Suzuki?, MiLTON M. HiDA?,
Encar NAKANO!, SE1j1 WAKI?, JOSE J. FERRARONIY,
R. BRAWN® AND RUMIKO KosuGE?
Department of Public Health, Kyorin University School of Medicine!, Department of
Parasitology, Gunma University School of Medicine?, Faculty of Medicine,
UNESP, Botucatv, S3o Paulo®, INPA, Manaus* and SUCAM, Belém®

In 1976, and 10 years later, in 1986 and 1987, malaria field surveys were undertaken at
Tomé-ACu, Para state, in Brazil. The place locates in an Amazon basin some 250 km south
from Belém. We intended to make research to apply malaria indirect fluorescent antibody
test to assess future risk of malaria epidemics in the region. In August 1976, 145 Japanese
immigrant farmers and 461 normadic seasonal labourers were examined. Both groups of
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people lived together in the same premises although the residences were separated. Blood
specimens from each group were collected by filter paper method. Smears were also prepared
but none got parasitemia. Four out of 145 Japanese settlers manifested low positive titers,
while, 71 out of 461 immigrant labourers showed positive titers and 5 among the positive
labourers gave the titer at 1: 256. In 1986 and 1987, people lived in the same place were again
examined. Positive cases were greatly increased in both surveys. In 1986, 25 in 107 resident
Japanese farmers were positive and 9 people manifested high positive titers (=1 :160); 12 out
of 20 examined immigrant laboures were positive and 5 among the positive labourers gave
high positive titers. Fourty-nine settlers were examined in both surveys worked in 1976 and
in 1986. Twelve among the 49 settlers showed positive titers reflecting recent past infections
which completely coinceded with questionaire examinations. In 1987, 144 resident farmers
were tested, and 31 gave positive results, however, positive case with high titer was not found.
Whereas, 17 out of 60 examined immigrant laborours were positive, and 3 manifested high
titers. The results indicated that epidemics during 1986-1987 was not so active as that shown
in 1986. In the survey carried out in 1976, parasites were not detected in any examined
inhabitat. However, IFAT results suggested latent present parasitemia or recent past
infections especially among the migrant labourers. Thus, future risk of malaria epidemics
was estimated only by means of IFAT but not by microscopic examination on smeared blood.
During the following 10 years, malaria IFAT positivity rate of Japanese settlers have
elevated to the close level shown by immigrant labourers living in the same place, which had
been warned in the survey worked 10 years ago. The study has proved that IFAT works as
one of the useful tool for the measurement of future risk of malaria epidemics in hypoendemic
localities.

27 A SURVEY OF MALARIA, GLUCOSE-6-PHOSPHATE
DEHYDROGENASE DEFICIENCY AND DUFFY BLOOD GROUP
IN SIX LOCALITIES IN GUATEMALA

HiroYUKI MATSUOKA, MEGUMI HASEGAWA AND AKIRA ISHII
Department of Parasitology, Okayama University Medical School

The first survey of glucose-6-phosphate dehydrogenase (G6PD) deficiency and the Duffy
blood group was carried out in connection with a malariometric survey in November 1986 in
the rainy season in Republic of Guatemala. In 1,510 persons, 28 patients with Plasmodium
vivax and three patients with P. falciparum were found. The parasite rate was 2.1% in all age
groups. The infant parasite rate was 1.2%. There was no difference in the parasite rates
between the age groups. The spleen rate in children under nine years old was 0.19%. In 567
males, three persons were found to be G6PD deficient (0.5%), but no person was G6PD
deficient in 943 females. Six hundred persons were examined for the Duffy blood group:
85.0% were Duffy positive and 15.0% were Duffy negative. All the patients infected with P,
vivax were Duffy positive, which was statistically significant (p<0.025).
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28 MANAGEMENT OF MALARIA WITH SPECIAL REFERENCE
TO DRUG RESISTANCE

TosHIO NAKABAYASHI
Department of Parasitology, Research Institute for Microbial
Diseases, Osaka University

This symposium is arranged by Prof. T. Kanda, President (St. Marianna University) in
accordance to a key-note title and organized mainly by Prof. T. Nakabayashi (Osaka
University) and Prof. Danai Bunnag (Mahidol University, Thailand) as chief-chairpersons.
Prof. M. Fernex (University of Basle, Switzerland), Prof. K. T. Harinasuta (Mahidol
University, Thailand), Prof. 1. Ebisawa (Toho University) and Prof. Nakabayashi are
designated as speakers and Prof. H. Ohtomo (Gifu University) and Dr. H. Amano (Tenri
Hospital) are requested to proceed the symposium as co-chairpersons.

Since 1955, the malaria eradication program under WHO guidance on the basis of DDT
residual spray and chloroquine administration had been produced remarkable effects in some
areas but widly spreading of insecticide-resistant mosquitoes and drug-resistant parasites in
the malarious area has badly interrupted the continuation of the program for the past decade.
The malaria control program which would be integrated into PHC and executed voluntarily
by each country was newly started several years ago. At present, malaria incidence rises to
as many as nearly 200 millions in number in a year and almost half of the total population
are residing in malarious areas. The early confirmed diagnosis, the immediate administration
of proper antimalarials and the adequate symptomatic therapy to patients are equally of most
importance in the clinical management of acute falciparum malaria. Chloroquine-resistant
falciparum strains have already distributed in almost all malarious areas including Africa,
and Fansider-resistant ones and quinine low-sensitive ones are also reported in some areas.
Fansimef, MSP, (Fansidar plus mefloquine) has been widely used mainly in Thailand where
the resistance problem is becoming more serious, but MSP resistance is also anticipated to
occur in the near future. Quinghaosu is reported to produce a notable effect upon cerebral
malaria and therapeutic effect of quinidine is also proved, whereas some lethal cases due to
adverse effects of Fansieer have been known. Chemoprophylaxis and chemotherapy in
malaria is now in great confusion under these condition of malaria problem. The newest
knowledge and therapeutic experiences will be reported in this symposium and the following
discussion related to the clinical management of acute falciparum infection, particularly
topics focused on the drug-resistance problem.

29 TREATMENT AND PREVENTION OF MALARIA WITH FANSIDER

M. FERNEX .
Faculty of Medicine, University of Basle, Switzerland

The potentiating synergy between sulfonamides and dihydrofolate reductase inhibitor
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against malaria parasites has been demonstrated by Greenberg ef al. in 1948, They were
testing sulfadiazine and chlorguanide against Plasmodium gallinaceum malaria in chicken.
Rollo (1955) suggested an explanation for this potentiation. The sequential blockage of 2
enzymes responsible for the biosynthesis of folinic acid in the parasite.

Pyrimethamine is the most potent available antiparasitic dihydrofolate reductase in-
hibitor. Its plasma halflife (t1) in man of about 100 hours. Sulfadoxine is a long-acting
sulfonamide with a t1 of about 150 hours which matches fairly well regarding the pharmaco-
kinetics with pyrimethamine.

The potentiating synergy on several stages of development of the parasite between
sulfadoxine and pyrimethamine was shown by Peters and his collaborators (1968). Richards
(1986) demonstrated that sulfadoxine given concomitantly with pyrimethamine in P. berghei
model, considerably delayed the development of resistance to both components, in an experi-
ment lasting 52 weeks.

A fixed combination of sulfadoxine and pyrimethamine with a ratio of 20:1 has been
developed under the trade name of ‘Fansidar’. It has been marketed in European and tropical
countries for the curative and suppressive treatment of malaria since 1971. It was mainly
used in areas where P. falciparum was resistant to chloroquine.

For the treatment of severe malaria, quinine (or quinidine) has to be given (10 mg/kg in
very slow infusions three times daily) followed by a single administration of 2-3 tablets of
‘Fansidar’. This corresponds to 1,000 to 1,500 mg sulfadoxine and 50 or 75 mg pyrimethamine.

In 1973 4,855 patients treated with Fansidar were described in the literature and assessed
by Havas et al. (1973). R. Leimer analyzed in 1982 73 clinical publications describing 6,581
treated subjects. In 2,576 cases of acute falciparum malaria a single dose of 2 or 3 tablets in
adults gave an overall cure rate of 95%. In vivax malaria the cure rate was 95% (171 cases)
and 37 patients with Plasmodium malariae were cured. In 15 publications 4,005 recipients of
‘Fansidar’ prophylaxis are described. The protection rate was 98%. For malaria suppression
‘Fansidar’ was normally given in a dosage of 1 tablet/week (adult dose) starting 1 week
before entering the transmission area and the last dose had to be taken 4 weeks after
returning.

In certain areas (Amazonas, Thai-Cambodian border) the incidence of resistance of P.
Jalciparum strains to sulfadoxine-pyrimethamine increased in the early eighties. This resis-
tance rate seems to stabilize and even decrease when the selection pressure diminishes.

‘Fansider’ contains a sulfonamide, sulfadoxine, and is therefore contraindicated in
patients with allergy to sulfonamides. If a skin reaction or other serious side effects occur,
the drug has to be stopped immediately.

The tolerability of ‘Fansidar’ given for curative purpose in malaria and toxoplasmosis
was satisfactory, no severe adverse events being reported.

When used prophylactically, severe skin reactions of the Stevens-Johnson type have been
observed. In Switzerland such reactions occurred in one out of 125,000 treated subjects. No
fatalities occurred (Steffen 1986). When chloroquine or amodiaquine is associated with
‘Fansidar’ for malaria suppression very severe adverse events may occur including multivis-
ceral syndromes. Therefore, such ad hoc combinations are no more recommended.

Steffen and his collaborators performed a prospective study in 1986/87 among 26,021
tourists travelling in East and West Africa. Proven malaria was assessed in 94 cases (0.4%).
In those taking no antimalarial drugs, acute proven malaria occurred in 2.29. In the 6,350
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chloroquine-treated subjects the infection rate was 0.6%; in the 7,700 ‘Fansidar’ treated 0.1%.
These data include patients with good and poor compliance. Only one patient died of malaria
(in the chloroquine treated group). Adverse events were reported by about 23% of the
subjects receiving chloroquine and in 16.6% of those receiving ‘Fansidar’. These adverse
events include nausea, skin reactions and others. They were milder in the ‘Fansidar’ treated
group than among subjects receiving chloroquine.

Wiedermann et al. (1984) studied the long-term tolerability of ‘Fansidar’ in a double-
blind study versus chloroquine among 173 Austrians working in Nigeria. Except for 3 gastro-
intestinal complaints in the ‘Fansidar’ group and 3 cases of insomnia in the chloroquine group,
the long-term tolerability (6 to 24 months), including haematology and blood chemistry, was
good.

When used according to the recommendations ‘Fansidar’ appears to be a useful drug for
prevention and treatment of malaria.

30 MANAGEMENT OF MALARIA WITH SPECIAL REFERENCE
TO DRUG RESISTANCE

T. HARINASUTA AND D. BUNNAG
Bangkok Hospital for Tropical Diseases, Faculty of Tropical
Medicine, Mahidol University, Bangkok, Thailand

The details of this presentation are appeared in this journal at pp. 121-130.

31 PROBLEMS ASSOCIATED WITH TREATMENT
AND PRVENTION OF MALARIA

Isao EBisawa
Department of Public Health, Toho University School of Medicine

Drug-resistance and delay in the initiation of treatment were the major problems in 144
falciparum malaria patients who came to my attention during the period of 1966-1985. They
were treated with chloroquine, Fansidar, MP (sulfamonomethoxine-pyrimethamine) tablets
or quinine. Thirty percent (19 to 64 patients) of those who were treated with chloroquine
were resistant to the drug but were successfully treated with either Fansidar, MP tablets or
quinine. However, two patients infected in Thai-Cambodian and Thai-Burma borders were
resistant to all these drugs and tetracycline.

The development of severe complication of falciparum malaria in primary infection
cases, i. e. loss of consciousness, renal failure, hemorrhagic diathesis or death was related to
the day of initiation of treatment. It developed in 1 of 46 cases whose treatment was started
within the fifth day of illness, in 16 of 41 cases within 6-10th days of illness, in 6 of 17 cases
within 11-15 days of illness, and in 2 of 12 cases in whom treatment was started on the 16th
to the 67th day of illness. Intravenous quinine, peritoneal or haemodialysis for patients with
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renal failure and mechanical ventilation for a pulmonary edema patient were lifesaving.

The drug(s) or drug-combination to be taken by travelers to malaria endemic areas
where chloroquine-resistance is a problem is under serious consideration. We prescribe
primaquine to prevent vivax malaria after 4 weeks of supressive tratment with chloroquine,
although there is a controversy about the prescription.

32 A PRESUMED RELAPSE CASE OF QUARTAN MALARIA
AFTER MORE THAN 40 YEARS

TosHIO NAKABAYASHI', TADASUKE ONO!, JUN FujikaAwA?,
HirosH1 KoBasHI?, IICHIRO TomopA?, TapasHI EGUCHE,
TamoTsu MINAKATA?, YOSHITERU KONAKA? AND KAaTsUuHIKO KUBO?
Department of Protozoology, Research Institute for Microbial Diseases, Osaka University*
and Kitano Hospital, Internal Medicine?

It in known that quartan malaria has sometimes relapses (recrudescences) after many
years of latent period. A patient, 67y., male, resident in Osaka, was infected with malaria
(parasite unclear) in 1940, in Su-Chou of China and treated with quinine. Since then, the
patient has fever attacks usually 2-3 times in a year, although diagnosis for malaria has not
been made. In 1987, he was hospitalized for renal disorder and since April 23, Predonisolon,
40 mg/day, has been administered, as a sort of autoimmune disease was suspected. On May
16, a small ulcer was found at the gastric angle and Predonisolon dosage was reduced to 20
mg/day. He had fever attack (38.8°C) with chill on May 20, the 28th day of Predonisolon
treatment. According to his report on the past infection of malaria, blood examination was
done and P. malariae (parasitemia 0.03%) was detected on the blood smear of May 20. A
radical treatment was given him with Fansidar, (2, 1, 1) and Primaquine (15 mg base/day, for
14 days), because the exact identification of parasite species was uncertain at the beginning
of the treatment. Since he has no experience of oversea travel and of receiving blood
transfusion, and no malaria patient has not been known in his neighborhood, this quartan
malaria is presumed to be recrudescence of the quartan malaria with which he was infected
in 1940, 47 years ago, in China. Recently, Ebisawa reported a recrudescence case of quartan
malaria after 36 years which was probably induced by splenectomy operation. It is noticed
that the recrudescence case reported here might be closely related to steroid treatment.
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33 CHEMOTHERAPY OF PROTOZOAN INFECTIONS
WITH PARTICULAR
REFERENCE TO AMOEBIASIS:
DEVELOPMENT OF NEW DRUGS AND DRUG DELIVERY SYSTEM

TsuToMU TAKEUCHI
Department of Parasitology, School of Medicine, Keio University
(Abstract not received in time)

34 ANTI-ENTAMOEBA HISTOLYTICA ANTIBODY
OF CYST CARRIERS

EncHi Okuzawa, TomoYosHI NOzAKI AND TsuToMu TAKEUCHI
Department of Parasitology, School of Medicine, Keio University

We have already reported the possibility that micro-ELISA might be useful for screening
of cyst carriers. On the basis of these previous findings it was examined if the reaction is
specific, and what kind of antigen is recognized by the carriers’ sera.

First, to prove that the reaction is specific, we tested the carriers’ sera (negative by
precipitin test) in two kinds of experimental protocols as follows.

1) Antigen blocking: Before the first antibody reaction (human test sample), epitope was
covered by immunized rabbit serum. Normal rabbit serum was also used as the control.

2) absorption test: The carriers’ sera incubated with whole homogenate of E. histolytica
were compared with non-operated sera.

These lead us to judge the ELISA for cyst carriers was specific.

Next we use whole protozoa (fixed by Schaudine’s) as antigen, and tried to do exzyme
immunoassay. The protozoa were stained by diaminobenzidine with the carriers sera. This
suggests existence of antibodies other than these detected by the ELISA. Since the reaction
product was located on the amoeba cellular membrane.

By immunoblotting analysis we found a few bands. The carrier’s sera formed similar
bands to those by the sera from patients with amebic colitis.
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35 BACTERIAL FLORA ISOLATED FROM LEISHMANIAL ULCER
IN ECUADOR

MAsATO KAWABATA®, TATSUYUKI MIMORI?, MASATO FUYuYyA® AND
YosHiHisA HASHIGUCHI*

Department of Clinical Pathology, Nihon University School of Medicine!,
Department of Parasitic Diseases, Kumamoto University School of Medicine?,
Institute for Experimental Animals® and Department of Parasitology*,
Kochi Medical School

It has been well documented that clinical features of cutaneous leishmaniasis tend to
differ between endemic regions in Latin America. Although various clinical pictures reflect
the different species or subspecies of Leishmania, the genetically determined host responses
to the parasite and the modification by environmental factors should be also considered. In
Ecuador, the extensive epidemics of cutaneous and mucocutaneous leishmaniasis caused by
Leishmania braziliensis braziliensis occur in low land of bilateral regions of the Andes
mountains., Besides, sporatic cases of Andean leishmaniasis or “Uta” has been recently
reported from mountainous regions of south-western part of Ecuador near the boundary of
Peru. This type of lesions cause single or few painless lesion, and usually heal spontaneously
in a short term. The causative agent is considered to be L. b. peruviana. In the present study,
bacterial flora was isolated from Andean (high land) and mucocutaneous (low land) ulcer in
an atterpt to know the effect of bacterial concomitant infection on the development of these
distinct skin manifestations.

Of 51 leishmanial ulcers (11 from high land, and 40 from low land) based on the
parasitological and/or immunological examinations, microogranisms were detected in 46
cases (90.2%). The overall detection rate was 81.1% in high land, and 90.5% in low land. The
prevelence rate of Gram-negative rods, but not Gram-positive cocci or anaerobic bacilli was
apparently different between two types of ulcer, and 18.2% in high land as opposed to 37.5%
in low land. Gram-negative rods were composed of such Enterobacteriaceae as Escherichia,
Serratia, Klebsiella and Enterobacter. On the other hand, histological examination showed
inflammatory cell infiltrations mostly composed of small lymphocyte throughout the dermis
in high land sample, while restricted to deep part of dermis in low land one.

36 IN VIVO-LIKE CULTIVATION OF LEISHMANIA DONOVANI
AMASTIGOTES IN VITRO:
USE FOR ASSAYING ANTIPARASITE AGENTS

HisaTo TANIFUJI, HIROYASU SATAKE, KAZUKO YAMANE
AND YUSUKE WATAYA
Faculty of Pharmaceutical Sciences, Okayama University

A mouse macrophage line, J774.1, supports in wvivo-like cultivation of Leishmania
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donovani in vitro. J774.1 was cultured in GIT medium containing lipopolysaccharide (1 ug/
m!) and hemin (4 gg/ml), and the cells that adhered to the culture plates were exposed to
prorastigotes of L. donovani (25-15M) at a parasite to J774.1 ratio of 3 to 1 at 37°C and 5%
CO, for 6 days. To examine whether the infection was successful, the cells were removed
from culture plates once a day and the intracellular parasites were counted under a micro-
scope. The infectivity was approximately 90% on day 1 through day 6.

The J774.1 cells were exposed to parasites for 1 day, and treated with a potential
antiparasitic agent, carbocyclic inosine. The antiparasitic activity was then evaluated by
measuring the decrease in number of host cells that remained infected. The results indicate
that carbocyclic inosine is strongly toxic against intracellular L. dorovani, without affecting
the viability of cells.

37 THERAPEUTIC EFFECT OF INOSINE ANALOG IN MICE
INFECTED WITH LEISHMANIA DONOVANI OR
TRYPANOSOMA GAMBIENSE

KazuHISA MORISHIGE, TOSHIKI Aji, JULIETA Y. KIMURA,
AKIRA ISHI' AND YUSUKE WATAYA?
Department of Parasitology, Okayama University Medical School' and
Department of Pharmaceutical Chemistry, Faculty of Pharmaceutical
Sciences, Okayama University?

The BALB/c mice infected with L. donovani and the ddY mice infected with T.
gambiense were treated with inosine analogs (carbocyclic inosine and 3’-deoxyinosine) for
appraising those therapeutic effects. The mice infected with L. donovani promastigotes were
treated with 5 different doses of each drug administered on alternative days. Four weeks
after the infection, impression smear of the liver was prepared to determine the parasite load
which was expressed as LDU by 1,000 hepatic cell nuclei. In the mice infected with L.
donovani, 3’'-deoxyinosine 100 mg/kg i. v. showed about 63% effect as compaired with the
group of mice administered saline, and carbocyclic inosine 100 mg/kg i. v. showed about 92%
effect compaired with saline. The mice infected with intraperitoneal injection of T. gambien-
se trypomastigotes were treated with drugs once a day for 4-8 days. The effect of drugs was
measured by counting number of parasite on blood smear stained with Giemsa solution and
survival rates of the mice. The group infected with T. gambiense and treated with carbocy-
clic inosine, all died on the fourth day as the mice treated with saline. On the other hand, 3’
-deoxyinosine showed an effect to some extent. The mice treated with 3’-deoxyinosine
showed twice longer survival time than the mice administered saline.
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38 ULTRA-HIGH VOLTAGE ELECTRON MICROSCOPY
OF TRYPANOSOMA EVANSI, WITH THE SPECIAL REFERENCE
OF THE PATTERN OF DISTRIBUTION
OF THE SUBPELLICULAR MICROTUBULES

Takeo HIrRUKI' AND TATUO ARI?
Department of Microbiology and Immunology, Shimane Medical University' and
Laboratory of Ultra-high Voltage Electron Microscopy,
National Institute for Physiological Sciences?

When an investigator examines the ultrastructure of a certain microorganism, it seems
very important whether he may take the reconstitution of three dimentional structure of the
organism into his consideration or not.

However, excluding of the scanning electron microscopical studies which can treat only
the surface morphology of the microorganism, most of the studies related with the conven-
tional electron microscopy remain the description of two dimentional findings, and few
investigators gave their thought into three dimentional architecture of the microorganism.

The cause may be attributed to the difficulty in obtaining the sequential sections, even
utilizing a diamond knife, which are necessary for the reconstitution of three dimentional
architecture of the microorganism.

Now, use of the ultra-high voltage electron microscope, H-1250 (Nat. Inst. Physiol. Sci.)
enables us to observe “direct” or “actual” streovisual architecture of the microorganism.

Thus, we examined on the ultrastructure of Trypanosoma evansi, Taiwan strain with the
microscope and got some new findings which have been so far overlooking in the common
transmission electron microscopy.

At this meeting, we indicated that the subpellicular microtubules ran two different
directions and spun each other and took the appearance of a cloth.

We also showed in the streovisual image that the flagellum, once comming out from the
reservoir, entered again into the cytoplasm. The transverse and longitudinal cutting-faces of
the intracytoplasmic flagellum were already shown at the 26th meeting of this association
(held at Kagoshima, 1985). It is unknown by what reason such an occult flagellum may occur.

If the existence of the axoneme associated with a paraxial rod, but having no flagellar
membrane is intrinsic, then taxonomical revition of this tripanosome seems to be reasonable.,

39 INFLUENCE ON THE TLA-TREATED MOUSE SPLEEN CELLS BY
INCUBATION WITH THE SPECIFIC ANTIGEN IN VITRO

NAoYosHI Suzuk!', HARUHISA SAKURAL,
ATsusHI SaITo AND Fumio OsaAK??
Department of Veterinary Physiology, Obihiro University! and Yagi Hospital?
(Abstract not received in time)
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40 SEROEPIDEMIOLOGY OF TOXOPLASMA INFECTION
IN 2 ISLANDS OF NAGASAKI BY ELISA

Naoto Rixrromr*, HirosHI Suzukr!, TAKURO Aso?,
Yumiko YAMAMOTO' AND KEIZO MATSUMOTO!
Department of Internal Medicine, Institute of Tropical Medicine,
Nagasaki University! and
Arikawa Medical Association, Arikawa-Cho, Nagasaki?

In Hirashima Island and Enoshima Island in Nagasaki Prefecture, where human ecology
and environmental conditions are the same, foxoplasma infection of apparently healthy
inhabitants aged from 6 to 79 years was investigated by determining specific IgG antibody to
T. gondii by ELISA. In 1985 serum specimens were collected from 283 and 270 inhabitants
in Hirashima and Enoshima Islands, respectively. In 1986 serum samples were again collected
from 196 and 205 inhabitants whose sera were collected in 1985 in the same islands. The
overall positive rate of foxoplasma infection was significantly higher in Hirashima Island
(44.2%) thas in Enoshima Island (34.1%). The positive rates at 7 areas in Hirashima Island
were different from area to area, while at 3 areas in Enoshima Island the positive rates wer
similar. The calculated annual incidence rates were similar in Hirashima Island (0.9%) and
in Enoshima Island (0.8%). The positive rate increased with a linear fashion with advancing
age in Enoshima Island and in a stepwise fashion in Hirashima Island. Furthermore, the
calculated annual new infection risk was high at the age of 15 to 35 years (2.8%) in
Hirashima Island and at the age of 65 to 75 years (3.8%) in Enoshima Island. At an interval
of 1 year seroconversion (0.9%) was detected among inhabitants in Hirashima Island only.
Rising rate of the antibody level was 5.8% in Hirashima Island and 2.6% in Enoshima Island.
These results indicate that the prevalence pattern of 7. gondii is different between the
islands.
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