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Studies on Filariasis in the Ryukyu Islands
| Present status of endemicity and it’s analysis

Chokel Yosuipa

Department of Parasitology, Research Institute of Endemics, Nagasaki University
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AssTRACT @ The author aimed to clarify the local variations of epidemicities of ban-
croftian filarisis within the archipelago of the Rvukyus and further to see the dynamic
aspects of prevailing filariasis in each community.

With these two aims, mass blood surveys for microfilaria and skin tests with FPT
antigen were carried out on the student groups and the inhabitants of several commu-
nities of the Ryuku Islands and Nagasaki Prefecture, Japan, within the period from
April 19680 to October 1951.

60 cubic milimeter of blood was taken at night and numbers of microfilariae were
counted. In the skin tests, FPT antigen solution which had been prepared from the
adult of Dirofilaric immitis so as to contain 1.0 gamma of pelypeptide fractions in 0.01 cc.
of solution was used. Every increases in diameter of wheal were measured 15 minutes
after intradermal injection of a small amount of antigen solution just sufficient to arise
a wheal of about 3.0 mm. diameter. Reactions with the increase of diameter of 4 mm. or
more were taken for positive. The sample field of blood survevs were 12 villages with
4.704 inhabitants, 22 schools with ¢,100 students in the Ryukyus and 3 villages with 1,135
inhabitants, 3 high schools with 426 students, in Japan, some of which were examined
with skin tests simultaneously. The results are summarized as follows;

1) Blood surveys revealed 127 mf. carriers out of 1,442 students of the Ryukyu Uni-
versity with the rate of 8.9% as a whole. Those 182 studedts who were from Miyako
Islands had the highest rate at 17.0%, and the rests from Okinawa and Yaeyama Isla-
nds at 8.1% and 2.1% respectively. 665 students of 2 senior high schools located in
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the Miyako Islands have shown also much higher rate of mf. carriers (26.2%) in co-
mparison with those of the 4 other senior high schools located in the islands groups
of Okinawa and Yaeyama (3.6%, 6.6%). Almost all of the studentt of the 12 junior
high schools in the Mivako Islands were examined. 863 (25.2%) out of 3.431 were mf.
positive, ranging from 16.6% to 32.1%.

Mass blood surveys carried out on the 661 inhabitants of Fukunishi, Fukuhigashi and
Shimajiri (av. mf. rate : 22.4%), Sakiyama (13.8%), Hateruma (13.1%) and Tomigu-
suku (7.2%) have revealed that; a) in such districts heavily infected with filariasis,
Miyako Island and Sakiyama the mf. rate turns out positive even in earlier age gro-
up of infants and quickly reaches the mean level of the whole community. b) mf.
rate and mf. density (mf. count in 60 cm. per carrier) in a community correlate wi-
th each other.

More than 98.9% of 274 high school students in the highly endemic area of Miyako
were positive for the skin tests, while those 306 in Nagasaki, Japan, whose average
mf. rate was 6.9% showed positive skin reactions with the rate less than 68.2%.
Positive rate of skin reaction correlated with that of mf. carriers. Ratio of these 2
rates; FPT (+)% to mf. (4)%, ranging from 3 to 10 approximately, seems to have
practical or at least potential values as a immunodiagnostic method to estimate the
prevalence of filarial infection.

Degree of reactivity was much higher in Mivako group as compared with that of low
endemic areas in Japan. Both average intensities and positive rate of skin reaction
thus correlated with the microfilaria rate.

In Miyako, more than 60% of the children of 2 years of age showed positive skin
reactions and the rate of which reached almost 100% with strong intensity in the
group of 13 years of age. Positive skin reaction appeared in 20% of the age group
of 3 years in Sakiyama village where the mf. rate of the whole community was
13,8%, and in Kurosaki with the lower mf. rate (6.5%), positive skin reactions appe-
ared at earliest in the group of 7 years of age. Generally in every communities, the
positive rate of skin reaction rised with age up to it’s peak at the age group of
30—40 and then dropped at the oldest generation. Similar pattern of curve could be
seen with the intensity of skin reaction.

Rate of positive skin reaction of junior high school séudents group correlated with
that of the whole community.

In distribution curves of intensity of skin reaction, there could be seen double
peak pattern in every communities. The first peak which stands at lower intensity
zone seems to indicate the non-infected group with typical expotential type of distri-
bution and the second one standing at the higher intensity zone may indicate the
infected group or at least those who had received frequent bites of infected vectors
within the area concerned.

Distribution curves of intensity of skin reaction obtained from the high school stu-
dent groups in such highly endemic areas as Miyako differ obviously from that of a
whole community especially from that of lower endemic ones. Lack of the first peak
in the curve means universal infestation of filariasis.

From these observations, it may be given as a conclusion that; a) The epidemicity of
filariasis in the Miyako Islands is the highest among all parts of the Ryukyu Islands
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and is now still progressing with activity. b) The results obtained from student
groups are to a large extent representative of the whole community in which they
live. c¢) Skin test with FPT antigen is of great use to analize the dynamic aspects

of infection and to clarify the figure of filariasis epidemiologically.

The author is greatly indebted to Dr.

Endemics, Nagasaki University, Japan.)
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Table {. Result of the blood examinations for microfilariae on various students
groups :
No. of the No. of the % of the
Name of School examined | mf. positive mf POSltIVe
Ryukyu University 1,442 127 8.9
Ryukyu Police Academy 100 | 19 19.0
T _ e I
& | Futenma Senior High School 1,198 20 1.7
= ;
g { Nambu Norin Senior High School | 758 51 | 6.7
! B
o Miyako Senior High School ! 290 60 20.7
24 I
£ Miyako Suisan Senior High School 375 114 30.4
= all junior high schools in Miyako . -
Islands 3,341 863 25.2
|
| Yaeyama Senior High School 487 31 5.4
«
E Yaeyama Norin Senior High School 436 30 6.9
b |
g Yonaguni Primary School l 492 19 3.9
> Hikawa Primar d
y and Junior High - R
SChOOI i 91 12 13.2
Kurosaki Junior High School 127 1 7 5.5
=] j 1
§ Sakiyama Junior High School 1 179 | 14 7.8
| .
ey
Nagata Junior High School f 120 0 0.0
-
Total 9,528 1,367 i4.4
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Table 2. Rate of mf. carriers
versity students by

islands :
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i i o4

Group of the e e
islands exammed p051t1ve | positive
Okinawa 1,167 ot | 8.1
Miyako 182 31 17.0
Yaeyama ‘ 9% 2 2.1
Total | 1,442 ‘ 127 8.9
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Table 3. Rate of mf. carriers among the

Ryukyu University students by
their home districts

Fe S ARA B TR R AR S A 1T & D Al 758 o No. of |No. of |% of the
} - District the the mf. |mf.
HEBEFET BVIORNECHTTHLE, H2H (a) exammed p051t1ve positive
ICH B K HIWZEDIRTIFHEBESRIL 0 % ~18.2% O W] T T T T '
A. North. 318 | 32 101
OB LOWEDRSL S5, o Okinawa - ’
7 ks s [ ] o - paa P N =1 i
NHEID 2 TR U & D IR AT ) &5 2K NT«;B- 8?1!;;321 310 | 20 6.5
(o) GHMIBLT.0% Gofh74), WuMge.2 Bl o T |
—_— C._‘ . i
% QO%TS 4, WBHiT.4% G3fekst) o EF Okinawa »p 18 8.1
. , o (@]
& VTR DU Js/ INE R B 1B R 2875 < D. giha 155 1 4 2.6
1 i
il TR 2Ol DIl S 1020 L W A
TR B A7 w 4 All the off- | n | N
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By ERBE WFras, RIS K - THRRS 5 < E458 - I ;
Total | 1,167 94 ‘ 8.1
Fig. 1 The Ryukyu Islands
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Table 4. Rate of mf. carriers among the
junior high achool students in

Miyako Islands :

I 24

Nameof e % Gt mi

. .. ._lexaminedipositive |positive
Tkema 1 211 35 G 16.6
Karimata 3 79 | 18 22.8
Nishibe I i 62 28.5
Kagamihara 230 | 58 | 25.2
Seijo 297 66 22.2
Gusukube 285 73 25.6
Fukumine 220 | 47 21.4
Sunagawa 290 | 93 | 32.1
Ueno 414 i 107 = 25.9
Shimoji 394 82 20.8
Sarahama 391 i 89 22.7
Irabu : 459 | 133 29.0
[st. vear de| 1.3 ‘ 28 | 23.8
Ind. » » 1,232 289 | 23.5
Ned. » » | 818 | 26 | 30.1
Total W | 25.2
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Table 5. Rate of mf. carriers at various local communities

i No. of the

: ———
% of the

No. of the i

|
Name of community | examined [ mf. positive [ mif. positive
t I
o S . N A O EE
| Naha-city, Sueyoshi ? 505 \ 38 | 7.5
|
« lTomigusuku-son Tokashiki ! 406 19 | 4.7
5 ! Kinra ; 338 : 18 | 5.3
£ Nesabe 1 191 i 15 | 7.9
g Kakazu | 208 | < 7.1
B —_— ] R o o
| Subtotal 1,738 | us | 6.5
Kumeshima I 792 } 80 10.1
O ; ‘1 ——

o ' Fukunishi 314 68 | 21.3
X ; Fukuhigashi | 168 S 23.2
g Shimajiri 179 a4 22.9
! Subtotal | 661 | 148 | 2.4

o | Kawahira | 92 8 | 4.2
£ Hateruma | 449 | 61 : 13.1
5 1 Hikawa 272 f 56 20.6
« e e O PR . -
o Subtotal : 913 125 13.7
| Sakiyama | 556 | 7 13.8

S Kurosaki } 189 ‘ 4 6.5
& Nagata \ 40 12| 2.8
Ll - I - — - - —
Subtotal 1,155 | 3 | 8.1
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Fig. 2 Distribution of mf.
carriers among high

school students.
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Table 6. Mf. rate by sex
= \\\\\ e Sf’:X " ) Q
Groups . _ Result No. TNSTii{fT'[‘Ta-Z "7 No. No. mf. 9%
examined =~ ~--—_| examined (+) « mf. (+) examined | (+) | mf. (+)
Primary school 229 | 12 i 5.2 280 | 18 6.4
i | i
Junior high school 1,180 -~ 410 i 24.7 1,807 | 487 30.4
| !
Senior high school } 1,90 176 | 9.1 1,585 123 8.0
H | !
University | 790 74‘ 9.4 303 | 25 8.3
i [ 1

Fig. 5 Correlation between the rates of
mf. carriers of junior high school
students-group and their commu-

nity.
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Fig. 6 Correlation between the rates of

mf. carriers and positive skin.
reaction in some endemic commu-
nities.
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Table 7. Result of the blood surveys for microfilaria and the FPT intradermal
tests in various endemic areas

| FPT. Mean
. Number | mf. PPN
District & school surveyed i of the carriers % %{2}511(:1\;«; iiﬁ;:’::ts:r of
1 74
E tes:tgd No. (%) S 4mm, " Cmm)
Fukuhigashi (All ages) ‘ 168 39(23.2) 1156 (92.9) ; 6.8
Fukunishi (All ages) ‘ 201 | 65(22.4) 273 (93.8) | 9.4
; - Shimajiri (All agef) | 187 41(21.9) 17 (89.3) ‘ 6.9
&  Gusukube (junior high school) j 108 | 36(33.3) | 108(100.0) | 9.0
& Miyako Suisan (senior hight school) 100 | 28(28.0) | 100(100.0) = 12.3
MLyako Semor H1gh §ch001 ‘ 66 13(19.7) 65 (98.7) J 10.89
Subtotal 920 | 222(24.1) 869 (94.5) [ 9.3
Sakiyama (all ages) 556 77(13.8) 380 (68.3) 6.5
Kurosaki (all ages) | 189 © 4 (6.5 34 (54.8) 5.7
£ | Nagata (all ages) 410 i 12 (2.9) | 152 (37.1) | 3.1
| i
& | Kurosaki Junior High School | 127 | 7(5.5) | 55(43.3) 5.1
Goshonoura Junior High School 179 } 14 (7.8) | 122 (63.2) ° 5.0
Subtotal 1,461 | 114 (7.8) ‘ 743 (50 9) ‘ 5.1
Total o238 ‘336(14.1) ri 812(67.7) |72

Note : Reactions with increase in wheal-diameter of 1mm, or more were taken
for positive.

71.4%, [B84.3%(514434), H3580.2 Fig. 7 Gradation of incidence of positive skin
%TH D, WIITE 17.6% (1444134, reaction (=4mm) with age in younger ge-
neration.
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Fig. 8 Gradation of incidence of positive
skin reaction with age in some
endemic communities.
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Fig. 9 Gradation of intensity of skin re-
action with age in younger gene-

ration.
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Fig. 10 Gradation of intensity of skin
reaction with age.
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Fig. 11 Correlation between the rates of
positive skin reaction of students
groups and their home communi-
ties.
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Fig. 12 Distribution curve cof increaSe in
wheal-diameter obtaiped from high
endemic communities.

Typical double-peaked pattern wi-
th a ravine in between.
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Fig. 13 Distribution curve of intensity of
positive skin reaction obtained
from students-groups in Miyako
islands, showing only [ nd. peak
situated at the zone of intensive
reaction. Ist. peak completely di-

sappeared.
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Fig. 14 Distribution curve. of increase in
wheal-diameter obtained from mode-
rately endemic communities.
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Fig. 15 Analysis of distribution curves of
increase in wheal-diameter obtained
from moderately endemic communi-
ties dividing into age-groups.
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Fig. 16 Distribution curve of increase
in wheal-diameter by sex.
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