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TasLe | Composition of potatoes and starch foods
(per 100 g)
Vitamin |Vitamin | Vitamin| Nicotinic | Vitamin
Food stuff  |Calorie| Protein | Lipid | Ca | Fe A B: B; acid C
Cal g g | mg| mg 1.U. mg mg mg mg
Yam 109 2.5 0.4 121.210.7 — 0.10 0.04 0.4 11
Cocoyam (Taro)| 138 2.1 0.4 |14.1]| 1.1 — 0.10 0.04 0.7 11
Cassava 148 1.1 0.4 |31.8]0.7 — 0.07 0.04 0.7 35
Sweet potato 124 1.4 0.4 [35.3| 1.1 100 0.10 0.04 0.7 24.7
Irish potato 75 2.0 0 10 {0.7 0 0.10 0.03 1.5 15
Plantain 124 1.1 04 | 7.5|0.7 318 0.07 0.04 0.7 17.6
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TasLE 2 Comparison of nutritional intake by per head for a day in Ghana and Japan

Vitamin| Vitamin | Vitamin [Nicotinic| Vitamin
Menu Meal time Food stuff Amount | Calorie | Protein | Lipid Ca Fe A B: B: acid C
' g Cal g g mg]| mgj 1.U. mg| mg| mg| mg
Bread 140 361 11 1.0 20 1.0 0 0.14 0.06 1.0 0
Breakfast
Margarine 8 64 0 6.8 0 0 240 0 0 0 0
Groundnut Soup 236 574 51 40.4 | 355 3.5 102 0.42 0.32 18.0 18
Lunch
Konkonte 400 358 1.5 0 62 4.3 0 0.44 0.04 1.2 0
Menu A
Fresh Fish Stew 580 800 | 100 45 209 10.7 2,090 0.65 1.04 14.0 39
Supper
Kenkey 300 414 10.5 2.1 10.5 2.1 0 0.30 0.12 2.1 0
Orange 150 80 2.7 0.6 53 0.53 264 0.10 0.06 0.53 49
Snack
Banana 120 102 1.7 0.5 13 0.42 254 0.05 0.06 0.84 13
Total daily amount 1,934 | 2,753 | 178.4 96.4 | 722.5| 2255 2,950 2.10 1.70 37.67 119
Total amount without 1,786 | 2,328 | 167.4| 88.6| 702.5| 21.55| 2,710 | 1.96 | 1.64 | 36.67 | 119
breakfast
J Rice Water 350 175 3.4 0.4 5.5 0.6 0 0.04 0.02 0.9 0
Breakfast ( Milk 100 148 7.0 78| 212 0.4 318 0.04 0.40 0 0
Bread 70 180 5.5 0.5 10 0.5 0 0.07 0.03 0.5 0
Menu B~ ;i [ Jolloff Rice 367 822 | 38 454 | 58 37 | 1,696 | 030 | 0.35 3.4 29
Bean Stew 348 814 69.5 45.1 712 7.4 | 18,873 0.70 0.41 6.0 52
Supper
Banku 300 414 10.5 2.1 10.5 2.1 0 0.30 0.12 2.1 0
Snack { Pear (Avocado) 100 176 1.8 16.2 14.0 0.7 212 0.07 0.25 0.2 31.8
Total daily amount 1,635 | 2,729 | 135.7 | 117.5{1,022.0 | 154 |21,099 1.52 1.58 13.10 | 112.8
Total amount without
breakfast 1,115} 2,226 | 119.8 | 109.3| 794.5| 139 |20,781 1.37 1.13 11.70 | 112.8
Nutritional average intake by per head for| 9 953 | 771 | 46| s305| — | 14209 1.10 | 096 — | 96

a day on a nation-wide basis*

* The source of data:

Ministry of Welfare, Japan:

Present state of national nutrition, 1968.
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TaBLE 3 Nutritional intake by the farming tribes of Kikuyu and Luo per head for a meal

Vitamin [‘ Vitamin | Vitamin |Nicotinic] Vitamin
Menu Food stuff | Material |{Amount| Calorie | Protein | Lipid Ca Fe A B B acid C Remark
g Cal g g mg mg I.U.i mg| mg| mg| mg|
Uiji 96% ext. 60 | 217 5.7 2.4 72| 15 — | 02 0.08 0.9 0 | Breakfast
Maize meal
Menu | Milk Milk fresh | 200 | 128 66 | 7.2 | 360 | 0.30 450 | 008 | 030 | o2 | 20 |°fcom
porridge
A | Sugar 20 80 0 0 0o | o 0| o 0 0 0
Total 280 | 425 12.3 9.6 | 367.2| 1.80 450 | 0.28 | 0.38 1.1 2.0
Ugali s ext | 395 1176 | 31 13 39 | 8.1 — | 10 | 042 | 49 | 0 | Ordinary
ME"“ Milk Milk fresh 150 96 5 54 | 180 0.15 225 | 0.06 | 0.23 0.15| 1.5 |Munch
Total 475 | 1,272 36 184 | 219 8.25 225 | 1.06 | 0.65 505 | 1.5
. Maize
Irio green cobs | 450 | 533 18 5.4 41 3.1 — 1 07 0.4 7.6 | 45 Lunch
Peas 125 | 130 9 1.0 50 | 25 188 | 0.4 0.2 2 g | during
Menu corn
o Potatoes 250 | 190 5 — 25 1.7 — | 25 0.07 37 | 37 | season
Pumpkin
oD 50 10 1 0.1 40 1.2 500 | 0.04 | 0.1 02 | 25
Total 875 | 883 33 6.5 | 156 | 85 688 | 364 | 0.77 | 135 | 138
Boiled Wheat
Wheet whole 200 | 688 | 23 4 60 7 — | o8 0.2 10 — | School
Menu | Milk Cow | Milk fresh | 150 | 96 5 54 | 180 | 0.15 225 006 | 0225| o0.15| 15 | ™
D Cow
Bone Soup 150 45] 1 0.1 15| — — | = — — —
Total 500 | 788.5| 29 9.5 | 241.5| 7.15 225| 0.86 | 0425| 10.15| 1.5
Boiled Maize
oores green cobs | 600 | 738 | 24 7.2 54 | 42 — | 090 | 030 | 102 | 60 | Lunch
Menu ) . during
. Milk Cow | Milk fresh 150 9% 5 54 | 180 | 0.15 225 | 0.06 | 0.23 015| 15 | om
Total 750 | 834 29 12.6 234 4.35 225 | 0.96 0.53 10.35 | 61.5 | 5cason
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Supper

3.6
15
15
38.6

3.0
2.7
0.3
0.5
1.5
0.15
8.15

0.08
0.12
0.03
0.20
0.03
0.01
0.47

0.38
0.09
0.03
0.08
0.10
0.02
0.70

1,800
1,000
2,800

3.0
1.4
0.4
0.35
0.25
7.9

2.5

15
24
80
15
10
155

2.3
12.6
0.3
15.2

12
0.6
0.8

25.4

531
149
20
28
37
24
90
879

150
60
60

100
50
50
10

480

Rice
Meat cow
Carrots
Mixed
leaves
Potatoes
Onion

Oil

Total

Boiled
Rice

Stew

Menu
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TaBLE 4

Comparison of nutritional intake by per head for a day in Kenya and Japan
(Results of calculation of nutritional intake by adults based on the menu of Table 3)

| Vitamin | Vitamin | Vitamin | Nicotinic | Vitamin
Meal time| Food stuff Amount ‘ Calorie Protein | Lipid| Ca Fe A B: Bg acid C
g | Cal g g| mg| mg mg mg mg mg mg
Uji \L
Breakfast| Milk Menu A
Sugar J 280 425 12.3 9.6 | 367.2| 1.8 450 0.28 0.38 1.1 2.0
Lunch Irio }Menu C 875 883 33 6.5 | 156 8.5 688 3.64 0.77 13.5 138
Boiled Rice
Supper }Mcnu D
Stew 480 879 25.4 15.2 | 155 7.9 2,800 0.70 0.47 8.15 38.6
Snack Pineapple 100 57 0.4 — 20 0.5 100 0.08 0.03 0.1 30
2,244 71.3 30.3 | 698.2 | 18.7 | * 4,038 4.70 1.65 22.85 208.6
Average for Japanese (1952)* 2,109 69.9 20.1 | 373 | 65 #* 2,700 1.14 0.66 — 77
Average for Japanese (1968)* 2,253 77.1 44.6 | 530.5| — 1,420.9 1.10 0.96 — 96.1

* The source of data:

Ministry of Welfare, Japan:

Present state of national nutrition, 1968

(Value per head for a day on a nationwide basis)

¥ Carotene value shown in vitamin A value
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SCIENTIFIC EXPEDITION FOR AFRICAN
PHYSICAL CONSTITUTION

Yosuio Sawapal
Received for publication 1 March 1974

This article is an abstract of the special paper (entitled KUMAMOTO UNIVERSITY’S SCI-

ENTIFIC SURVEY REPORT ON THE CONSTITUTION OF AFRICAN LOCAL PEOPLE
— “ON BIOLOGICAL INDIVIDUALITY OF AFRICAN PEOPLE” —) read at the 14th annual
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meeting of the Japanese Society of Tropical Medicine held in Nagasaki, Japan, on November 27 and
28, 1972,

The First Kumamoto University Team? for scientific survey of African physical constitution
conducted investigations in Ghana of the West Africa and Kenya of the East Africa from early September
to early December 1971.

One of the reasons for our selection of the African local people as the object of our somatological
study is that though there are a number of races quite different in modes of living and character in
Africa, their morphological or functional characteristics are deemed to be kept in a pure form in the
environments involving no industrial pollution and therefore, we desired to secure and keep a variety of
data concerning physique, physical performance and physical constitution of the African local people
at the present time.

All the members of the team would like to take this opportunity to express their deep gratitude to
a number of individuals and organizations of Ghana, Kenya and Japan for valuable help and encourage-
ment. In particular, financial supports given by the Governments of Japan are gratefully acknowl-
edged.

In view of the results of our survey made at this time, the following summary comments can be
made:

Firstly, though physique of the Japanese boys and girls being materially under a favorable situa-
tion in recent years has improved, it is not always accompanied with physical fitness. Even if there
are improvements in physical fitness at certain time and age, etc., they indicate merely a premature
phenomenon.

Secondly, the development of mechanical civilization is bringing about a trend towards less use of
body and such outcome of civilization seems to be serving as a great cause to bring about unbalance
between physique and physical fitness of the Japanese children.

Thirdly, as one of the means to overcome apprehensions about health and physical fitness of the
Japanese children in future, an induction of stimulation of the autonomic nerve system through physical
exercise is believed to be an appropriate method.

At the same time, it is advised that one should not be swept away by the present environment, but
should progressively control it. In other words, it is proposed that one be a wild man in the body and

be a civilized man in the brain.

1 Dept. of Morphology, Institute of Constitutional Medicine, Kumamoto University, Kumamoto,
Japan.

2 Director: Yosuio Sawapa Co-director: Emxr Dor  Specialists: YosHikAzZU Imal, NARUHIKO
Nacao, Junko Arie, Katsurosur Oco, Eijt Date  Co-operator: E. W. MArRk Avoy.
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STUDIES ON PHOSPHOLIPASE A IN TRIMERESURUS
FLAVOVIRIDIS VENOM

I. The rapid assay method and egg yolk clearing action of phospholipase A

Hirosu1 Kinara
Received for publication 11 March 1974

Abstract: G. V. Marinetti has reported phospholipase A of snake venom to cause
clearing of a suspension of egg yolk. Based on this fact the rapid and convenient assay
method for phospholipase A has been studied. The present assay method is affected by
various factors such as pH, ion and ionic strength of the reaction mixture, but under well
controlled conditions it is useful and highly sensitive. This method, however, has a
disadvantage that the standardization of the assay unit during the long course of the
test is very difficult.

Recently, the studies on phospholipase A [EC 3.1.1.4] in various kinds of snake
venoms have been reported (Augustyn and Elliott, 1970, Kawauchi et al., 1971,
Maeno et al., 1962, Salach et al., 1971, Setoguchi and Ohbo, 1969, Wu and Tinker,
1969, and Wells and Hanahan, 1969). In these studies isolated phosphatides such
as phosphatidylcholine and -ethanolamine or mammalian red cells have been used
as the substrate for phospholipase A assay.

G. V. Marinetti (1961, 1965) has reported snake venoms to cause clearing of a
suspension of egg yolk. This clearing is due to phospholipase A acting on the lipo-
proteins to produce lysolecithine, which is capable of solubilizing the egg yolk suspen-
sion. The present communication describes the rapid assay method for phospholipase
A based Marinetti method with some modifications.

MATERIALS AND METHODS

Habu venom: Lyophilized Habu (Trimeresurus flavoviridis) venom was kindly
supplied from the Pharmaceutical & Survey Section of the Sanitation Division,
Kagoshima Prefecture, Japan.

Egg yolk clearing assay: The assay method used was similar to that of Marinetti.
In a typical experiment, fresh hen egg yolk was used a 5-fold dilution with 0.1 M
phosphate buffer (pH 7.0) and centrifuged for 20 min with the speed of 7,500 rpm
(rotor No. 4, Kubota, Japan) at 4 C. The supernatant was able to keep as a stock
solution at 4 C for a week without any essential change of the activity. This working
suspension was prepared for the assay by a 100-fold dilution of the stock solution with

Research Institute of Tropical Medicine, Faculty of Medicine, Kagoshima University, Koniya,
Ohshima, Kagoshima, Japan.
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distilled water, which gives an absorbancy at 510 my of 1.0 to 1.5. The reaction was
initiated by addition of 1 to 20 pl of the enzyme solution into 3 m/ of the working
suspension in a cell of 1 cm light path and was followed by the decrement of OD
at 510 mp with a spectrophotometer (Shimazu QV-50, Japan) at 25 C. After
completion of the clearing reaction, the time (sec), 7, required to reach the half value
of the total net decrement of the turbidity was estimated. The activity was expressed

as 1/z x 1,000.

REesurts

1. Effect of solvent on egg yolk suspension
The state of egg yolk suspension is affected by various factors such as pH, ion

and ionic strength of the solvent. To find a suitable solvent which keeps the lipo-
proteins as stable emulsion, the fresh egg yolk was diluted to 5-fold with three kinds
of solvent, 0.99, NaCl, 0.1 M phosphate buffer (pH 7.0) and distilled water. In
each case, the working suspension was prepared by diluting 100-fold with distilled

water.
The original turbidity of the suspension was decreased in the order of 0.99%,

5

\ 2
=]
0
<
1.ox 1 I.O& ]
£

o —

0 ) \‘\| A N \

g

0.5 Q 1 0.5 -
~— — e,
L 1 i I — I——_‘—_‘l‘
o] 60 120 180 240 300 (o] 60 120
Time (sec) Time  (sec)

Fig. 1 Effect of solvent on egg yolk suspension. Fig. 2 Effect of pH on egg yolk suspension.
Egg yolk clearing action was tested on On the working suspensions made from
the egg yolk suspension of different sol- different pH of 0.1 M phosphate buffer
vent. 50 ul of 0.19 crude venom was extracts of egg yolk, 5 pl of 0.1%, crude
used for the working suspension of 0.9%, venom were added, respectively.

NaCl and distilled water, respectively, —/A—: pH56, —A—: pH7.0,
and 5 pl was used in the case of 0.1 M —0O—: pH80, —@—: pHOI.l

‘phosphate buffer (pH 7.0).

—A—: 099 NaCl

—@—: distilled water

—(QO—: 0.1 M phosphate buffer (pH 7.0)
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NaCl, 0.1 M phosphate buffer (pH 7.0) and distilled water. However, the net
decrement of the turbidity caused by the enzymic action was decreased in the order
of 0.1 M phosphate buffer (pH 7.0), 0.99, NaCl and distilled water (Fig. 1). It is
emphasized that the amount of the enzyme used in the case of phosphate buffer was
one-tenth of other two cases. These results indicate that the lipoproteins accessively

to phospholipase A can be extracted effectively and exist as a stable emulsion in 0.1 M
phosphate buffer (pH 7.0).

2. Effect of pH and ionic strength

The pH of the 0.1 M phosphate buffer-which is used for 1n1t1al 5-fold dilution of
egg yolk was varied as follows, pH 5.6, pH 7.0, pH 8.0 and pH 9.1. The original
turbidity was decreased by increasing the pH. . Therefore, the working suspension
of alkaline side, pH 8.0 and pH 9.1, were prepared by diluting 14-fold with distilled
water and 100-fold dilution of pH 7.0 and pH 5.6. Using 5 xl of 0.19, crude Habu
venom the clearing actions were followed (Fig. 2).

At pH 5.6, no decrement of the turbidity is observed for 3 min. This result
shows no lipoproteins accessible to phospholipase A exist as a stable emulsion at acidic

T T T T T T T T T T
i 40l -
~——
. 100077
] 30 .
\..\. \.\o E
1 i ] 1 1 1 1 ] 1 1 1 1 1 1 [l
o 60 120 180 240 300 360 0 5 10
Time (se¢) Crude Venom (ug)
Fig. 3 Effect of enzyme concentration. Fig. 4 Relationship between 1/rx 1,000 and
The time courses of egg yolk clearing the amounts of crude venom.
action were followed on the working su- The figure was rewritten from the data
spension, made from 0.1 M phosphate of Fig. 3.

buffer (pH 7.0) extract of egg yolk, with
various amounts of crude venom. From
left to right, 0.2, 0.5, 1.0, 2.0, 5.0 and
10.0 pg of crude venom.
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pH. It is also interesting that at alkaline pH a lag phase is not observed.

The effect of ionic strength was also studied varing the concentration of the
phosphate buffer (pH 7.0). The original turbidity was decreased linearly with
increasing the concentration of phosphate buffer from 1.0 to 40 mM (final concentra-
tion in the working suspension).

3. Effect of enzyme concentration

The effect of the concentration of crude Habu venom varing 0.2 to 10 pg is
shown in Figs. 3 and 4. Considering the above results, the working suspension was
prepared from the 5-fold dilution of egg yolk with 0.1 M phosphate buffer (pH 7.0).

At early stage of the reaction, a lag phase is observed, as observed by Marinetti
(Fig. 3). Marinetti defined the turbidity decrement of initial 10 minutes measured
at 925 my as a relative activity. In the present system, it is very hard to find a rela-
tionship between the turbidity decrement and enzyme concentration. Then the re-
ciprocal of the time (sec), 1/, required to reach the half value of the net turbidity
decrement and versus enzyme concentration were plotted (Fig. 4). The linear
relationship is found between 1/z X 1,000 and enzyme concentration of 0.2 to 1.5 pg.
Although this method has a disadvantage of having to follow the complete reaction
time course, the error coming from the initial unstable decrement of turbidity might
be eliminated.

Discussion

The present studies show that phospholipase A in Habu venom can rapidly
hydrolyze the egg yolk lipoproteins. According to the present assay method of egg
yolk clearing, phospholipase A activity can be measured with crude venom of less
than 1 yg. In contrast, Marinetti method requires 10 to 100 xg of crude venom
for an assay. Because of this high sensitivity of the present method, artificial con-
tamination of the detergent which is used for washing of glasswares should be carefully
avoided. This method, however, has a disadvantage that the standardization of
the assay unit during the long course of the test is very difficult, due to the differences
of eggs. Under well controlled conditions, this assay method is useful for the detec-
tion of phospholipase A as demonstrated in the present studies.

Concerning the state of lipoproteins in egg yolk, the stock solution of egg yolk
in 0.1 M phosphate buffer (pH 7.0) was gelfiltrated on the Sephadex G-100 column,
equilibrated with 0.1 M phosphate buffer, before and after the treatment with the
purified phospholipase A. Two peaks emerged but no significant differences have
been observed in these chromatographies. Marinetti (1965) also observed no
differences in his system. This result indicates that phospholipase A simply acts on
phosphatides of lipoproteins and has no effect on the interaction between lipoproteins.
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STUDIES ON PHOSPHOLIPASE A IN TRIMERESURUS
FLAVOVIRIDIS VENOM

II. Purification and some properties of phospholipase A
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Abstract: Phospholipase A [EC 3.1.1.4] was purified from the venom of Habu
(Trimeresurus flavoviridis) by the gel filtration on Sephadex G-100 and the column chroma-
tographies on CM-cellulose, with a 3.79%, over-all yield and a 7.1-fold increase in the specific
activity. The purified enzyme was proved to be homogeneous by the disc electrophoresis.
And the gel filtration on a Sepharose 6B column of the purified enzyme indicated a molecu-
lar weight of arround 26,000. The purified enzyme was caused immediate loss of the ac-
tivity by the addition of EDTA. But the activity was recovered by the addition of excess
CaCl; in the presence of EDTA and no activity was recovered by the addition of Mg**,
Cd*+ and Zn**, respectively, in the place of Cat+.

Recently, the purification of phospholipase A from snake venoms (Wu and
Tinker, 1969, Salach et al., 1971, Wells and Hanahan, 1969, Kawauchi ¢t al., 1971,
Augustyn and Elliott, 1970, Setoguchi and Ohbo, 1969 and Maeno ¢t al., 1962) and
porcine pancreatic juice (Haas et al., 1968) have been reported with extensive charac-
terization.

I have tried to isolate and characterize this enzyme in Habu venom. The
enzyme preparation purified by the use of Sephadex G-100 gel filtration and CM-
cellulose column chromatography was homogeneous in disc gel electrophoresis.

In this communication, the results of chromatographic purification of phos-
pholipase A and its some properties in Habu venom are described.

MATERIALS AND METHODS

Habu venom: Lyophilized Habu venom was kindly supplied from the
Pharmaceutical & Survey Section of the Sanitation Division, Kagoshima Prefecture,
Japan.

Phospholipase A activity: The assay was performed by using the egg yolk
suspension as the substrate and measuring the decrement of the turbidity as described
in the previous paper (Kihara).

Hemolytic activity: The reaction mixture is as follows; 3 m/ of 40-fold diluted
rabbit red cells suspension in 0.99%, NaCl, 1 m!/ of 0.1 M phosphate buffer (pH 7.0),
0.2 m! of egg yolk suspension (5-fold diluting egg yolk in 0.05 M phosphate buffer
was made 20-fold dilution with 0.99, NaCl and centrifuged), 0.1 m/ of 10 mM

Research Institute of Tropical Medicine, Faculty of Medicine, Kagoshima University, Koniya,
Ohshima, Kagoshima, Japan.
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CaClz and 20 pl of the enzyme solution. After the reaction for 15 min at 37 C,
the reaction mixture was immediately centrifuged and the absorbancy at 550 mp
of the supernatant was measured.

Column chromatography: All column chromatographies were carried out at
room temperature with the eluent containing 1.0 to 100 xM CaCly. Sephadex
G-100 (Pharmacia) and CM-cellulose (Serva) were washed and activated by the way
recommended by the manufacturers. In both cases, ammonium acetate was used
as eluent. The gradient elution was performed lineally with two chambers system
(1,000 m! each). The fractions were desalted through thrice lyophilization.

Disc electrophoresis: 100 and 200 pg of purified enzyme were subjected to gel
electrophoresis using 79, acrylamide and the pH 4.0 system of Reisfeld et al. (1962).
Protein in the gel was stained with amido black 10B.

Molecular weight determination: Sepharose 6B (Pharmacia) column was well
equilibrated with the buffer of 0.1 M sodium acetate containing 0.1 M KCI. The
run was carried out at room temperature. Thrice crystallized chymotrypsin and
trypsin were purchased from Washington Biochem. Corp., USA. Taka-amylase A
(TAA) and ovoinhibitor were prepared by the method of Akabori ef al. (1951)
and Davis et al. (1969), respectively.

REsurts

1. Column chromatography of Habu venom
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Fig. 1 Gelfiltration of crude Habu venom on Sephadex G-100 column,
The column (3.3x 50 cm) was equilibrated with 0.1 M ammonium acetate containing
1 M CaCl;. 1,000 mg of crude venom was dissolved in 7 m/ of 0.1 M ammonium acetate
and applied on the column. The activity was measured by using 5 p! from a tube.
— @ —: A.280mp, — QO —: the enzyme activity
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Crude Habu venom solution in 0.1 M ammonium acetate containing 1 xM
of CaCly was gel filtrated on Sephadex G-100 and fractionated into three peaks, I,
IT and III (Fig. 1). Egg yolk clearing action was tested using 5 p/ of each tube and
found in peak II. After the lyophilization of the peak II, it was applied on Sephadex
G-75 (3.3 x42 cm) but no more resolution was obtained.

The lyophilized peak II of Sephadex G-100 filtration was further purified on a
CM-cellulose column and was fractionated into nine components by the linear
gradient elution with ammonium acetate containing 0.1 mM of CaCly (Fig. 2).
Egg yolk clearing action was found in the peak III. The negligible amount of the
activity was also observed at the tail of the peak II.
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Fig. 2 CM-cellulose chromatography of the peak II in Sephadex G-100 chromatography.
The column (1.5X 92 cm) was equilibrated with 0.02 M ammonium acetate con
taining 0.1 mM CaClz and 790 mg of the gelfiltrated sample was dissolved in 20 m/
of the first buffer. Linear gradient elution was performed from 0.02 to 0.5 M
of ammonium acetate. The activity was measured by using ! to 2 p! of 10-fold
dilution of the fraction.

— @ —: A 280mpy, — (O —: the enzyme activity

The peak I11 was rechromatographed on the CM-cellulose column with the same
buffer system used in the first chromatography (Fig. 3).

By these chromatographies, approximately 7-fold purification has been achieved
(Table 1).

2. Hemolytic activity of egg yolk clearing factor

The egg yolk clearing action has been already proved to be an action of phos-
pholipase A which produce lysolecithin from egg yolk lipoproteins (Marinetti, 1961,
1965). The present results of the chromatographic purification of egg yolk clearing
factor in Habu venom confirmed again that the egg yolk clearing action was not
due to an artifact but the enzymatic action. This was further confirmed by measur-
ing the hemolytic activity (Maeno et al., 1962). Hemolysis of rabbit red cells was
observed only at the position of the peak III of CM-cellulose chromatography which
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Fig. 3 The peak III in the CM-cellulose chromatography was rechromatographed.
The column (1.6 x 39 cm) was equilibrated and eluted with the same buffer
system in the first chromatography (Fig. 2). 37 mg of the peak III in 7 m!
of 0.02 M ammonium acetate was applied on the column. The enzyme
activity was observed by measuring the egg yolk clearing activity.
— @ —: A 280mp, — (O —: the enzyme activity

TaBLe | Summary of purification of phospholipase A

Protein Specific ActivityD
Step

Total  Recovery (Units/A280ms) Rel. to venom

(mg) (%)
Crude venom 1000 100 11.8 1.0
Sephadex G-100 790 79 19.1 1.6
CM-cellulose (1st) 60 6 63.6 5.4
CM-cellulose (2nd) 37 3.7 83.9 7.1

1) The assays were performed with the presence of 50 mM CaCl;

showed the egg yolk clearing action.

3. Gel filtration of purified phospholipase A
To determine the apparent molecular weight of the purified phospholipase A,

only a single band was shown by the disc electrophoresis (Fig. 4), it was gel filtrated
on a Sepharose 6B column with four different proteins (chymotrypsin, mol wt 26,000,
trypsin, mol wt 24,000, TAA, mol wt 51,000, ovoinhibitor, mol wt 48,000, ovo-
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Fig. 5 Estimation of molecular weight of phos-
pholipase A.
Molecular weight determination of puri-
fied phospholipase A was made by gel-
filtration on a Sepharose 6B column.
Details of the chromatographic procedure

Fig. 4 Disc clectrophoretic pattern of the pu-

were described in the experimental section

rified enzyme. of the text.

100 and 200 pg of purified enzymes were

applied to gelelectrophoresis using 79,

acrylamide and the pH 4.0 buffer

system. An electric current of 3 mA per

tube applied for 2 hr. Protein in the

gel was stained with amido black 10B.
left: 100 pg, right: 200 pg

inhibitor-trypsin complex, mol wt 72,000) serving as standard. The enzyme from
Habu venom was eluted at nearly the same position of chymotrypsin, indicating a
molecular weight of around 26,000 (Fig. 5).

4. Effect of Metals and EDTA

10 m/ of the purified enzyme was dialized against two liter of distilled water for
20 hours at 4 C and used to test the effect of metals and EDTA on the enzyme. No
dialysis and ED'TA treatment of the egg yolk emulsion was done. Only the enzyme
solution was preincubated with EDTA or metals and used for the assay. These results
are summarized in Table 2.

The incubation of the enzyme at room temperature with 20 mM EDTA of pH 6
caused immediate loss of the activity. But the activity was recovered by the addition
of excess CaCly (50 mM) in the presence of 10 mM of EDTA. No activity was
recovered by the addition of Mg**, Cd*+ and Zn**, respectively, in the place of
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TasLE 2 Effect of metals and EDTA

Sample Conc.V Specific Rel. to
(mM) Activity Activity
1. Dialyzed and lyophilized — 14.8 1.0
2. EDTA into Samp. 1 20 0 0
3. CaCl; into Samp. 2 50 15.0 1.01
4, MgSOy, CdSOy, and ZnSO4 into Samp. 2 50 0 0
5. CaCl; into Samp. 1 50 47.0 3.17
75 66.0 4.46

1) The concentration of ions in the enzyme solution used for the assays.

Cat+,

These results show this enzyme specifically require the calcium ion as observed
in the other phospholipase A of different sources. The addition of CaCl; to the dia-
lized enzyme without EDTA showed a considerable enhancement of the activity,
approximately 3 to 4-fold.

Discussion

The specific activity has been increased to 7-fold by gel filtration and subsequent
CM-cellulose column chromatographies. This degree of the purification is not so
high compared with that of C. atrox (Wu and Tinker, 1969) but similar to that of
C. adamanteus (Wells and Hanahan, 1969). The behavior on CM-cellulose may
indicate the enzyme in Habu venom is a weak basic protein.

The activity of the enzyme was easily lost by the presence of EDTA and recovered
by adding excess calcium ion. This result agrees with the early observation on the
partially purified enzyme of Habu venom by Maeno et al. (1962).

The apparent molecular weight of phospholipase A from Habu venom is about
30,000, which is similar to that of C. adamanteus (Wells and Hanahan, 1969). There
seems to be two types of phospholipase A, the one of low molecular weight around
15,000 {C. atrox (Wu and Tinker, 1969), porcine pancreas (Haas ef al., 1968) and
a sea snake (Setoguchi and Ohbo, 1969)} and the other of relatively high molecular
weight about 30,000 (C. adamanteus and Habu).

Wells and Hanahan (1969) isolated two forms of phospholipase A from C. adaman-
teus. In Habu venom another form of the enzyme was also observed in the tail of
the peak II in the CM-cellulose column chromatography, but the amount and its
specific activity were negligibly low.
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EPIDEMIOLOGICAL STUDIES ON ROBLES’ DISEASE
(AMERICAN ONCHOCERCIASIS) IN GUATEMALA
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Abstract: In order to clarify the present situation of endemic onchocerciasis in
Guatemala, the authors carried out epidemiological studies in several endemic areas
during the period between Nov. 1973 and Jan., 1974. The microfilaria positive rates for
Fincas Monte de oro, Nimaya and Milan were 58.5%,, 67.6%, and 46.1%,, respectively.
There was a definite difference in the rate of onchocercal infection between males and
females. In male children, the microfilaria positive rate was much higher than in cor-
responding females, probably due to their living habits. Onchocercomatas were frequently
found in younger persons and it was noted that half of the nodules found in the inhabitants
in Finca Nimaya were located in the iliac region. In 3 Fincas, the vector black flies were
captured using human baits at different times of the day; the flies were most actively
biting between 0900 and 1500 hours. Among the flies collected, S. ochraceum was the
most dominant species, and the rest included S. metallicum, S. callidum and S. exiguum.
There was no relationship between microfilaria densities in infected persons at different
times of the day and the biting density of S. echraceum. It was shown that approximately
one-half of the captured flies were caught on the lower part of the body. Four micro-
filaria positives were examined with Mazzotti test. In this briefsurvey, it is concluded that
0. volvulus is still actively transmitted in endemic foci in Guatemala.

INTRODUCTION

American onchocerciasis, known as Robles’ disease, was discovered in 1915 by a
Guatemalan doctor, Rodolfo Robles (1919). After seeing hundreds of cases he ar-
rived at the conclusion that onchocerciasis was a blinding disease. Pacheco Luna
(1918) made the first classical description of the several disorders of the eyes produced
by onchocerciasis. Calderon (1921, according to Estevez 1921) found for the first
time developing larvae in the thoracic muscles of the Guatemalan black flies which
were not well known at that time.

Since the discovery of the disease, sporadic trials of treatment with some drugs
were carried out, and thereafter they were abandoned because of their inefficacy or
dangerous side effects. The only treatment given to patients with Robles’ disease is
the one proposed and used by Robles, the extirpation of the nodules. However, this
procedure has not decreased the prevalence and transmission of onchocerciasis. On
the contrary, it seems that the infection rate in endemic zones has increased or at

1 Dept. of Medical Zoology, Kanazawa Medical University, Uchinada, Kahoku-gun, Ishikawa,
920-02, Japan. 2 Onchocerciasis Section, Division of Epidemiology, General Directorate of
Health Services, Guatemala, C.A.. 3 Dept. of Medical Zoology, Faculty of Medicine, Kago-
shima University, Kagoshima, 892, Japan.
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least remained stationary. Some Fincas (plantations) that were visited every six
months by denodulization brigades have, after almost 50 years, revealed the same
percentage of nodule carriers as shown at the beginning of the denodulization cam-
paign. However, some Guatemalan investigators believe that denodulization has
positively decreased the blinding effects of Onchocerca volvulus. Figs. 14 and 15 show
denodulization by well trained brigades in an endemic area in Guatemala.

In view of this situation, the Guatemalan Government, through the Onchocer-
ciasis Section of the General Directorate of Public Health Services, predicted the pos-
sibility of eradicating the vector black flies; Simulium ochraceum (the most dangerous
species), S. metallicum and S. callidum, and preliminary studies are going on. Fig. 8
shows Dr. R. Robles Centro de Investigaciones in Yepo-capa, Dept. of Chimaltenango,
which is a laboratory in the endemic area.

The present authors visited some Fincas in endemic foci during the period
between Nov., 1973 and Jan., 1974 in order to assess the present situation of endemic
onchocerciasis. The results are reported in this paper.

aMixco viejo

V.Santa Maria
I-% AV.Zunil

V.Santo &

Tomas V.San

Pedro

/L Atitlan

V.Atitlan 3 Guatemala

City

Mazatenanygo

V.Pacaya

Escuintla

1; V.Acatenango
2; V.Fuego

San Jose

OCEANO PACIFICO
( Pacific Ocean )

50 km
Fig. 1 Map of Southern Guatemala showing the locations of Fincas studied
(Dec., 1973-Jan., 1974).
A; Finca panajabal, Bj; Finca Rosario Chuarramos

C; Finca Monte de oro, D; Finca Nimaya
E; Finca Milan



37

GENERAL VIEWS OF THE REPUBLIC OF GUATEMALA IN RELATION TO ROBLES’

DiseAsE

The Republic of Guatemala is located at the center of the American Continent
forming the northern part of the five Central American Republics. It is situated
between 13°42’ and 17°49’ North and 88°10’ and 92°30’ West. Its area is ap-
proximately 131,800 km2 and has a little more than 5 millions inhabitants. It is
bounded on the north and west by Mexico (Chiapas and Tabasco), on the east by
Honduras and the Gulf of Honduras, on the south-east by El Salvador and on the
south by the Pacific Ocean.

Characteristics of the country are numerous volcanoes, mountains, lakes, rivers,
tropical areas and plains. The Cordilleras of the Sierra Madre run from west to
south-east, forming a continuous belt of mountains and volcanoes, dividing the coun-
try into two parts; the northern side of the chain with the higher plateaus, and the
southern side along the Pacific Ocean. The zone infested with Robles’ disease is
located on the southern slopes of the volcanoes of Atitlan and San Lucas in the
Department of Solola; and Fuego and Acatenango between the Departments of
Chimaltenango and Zacatepequez. A relief map of Guatemala is shown in Fig. 6
which will help in the understanding of the situation of the Pacific Cordillera. The
endemic zone extends from the Nahualate River in the Department of Suchitepequez
in the west, to the Los Escalvos River in the Department of Santa Rosa in the east,
and from 1,500 to 5,000 feet above sea level, on the southern side of the Pacific
slopes.

The Pacific Coast Land is profusely irrigated by abundant rivers and with abun-
dant rainfall that give birth to many small rivulets and waterfalls, which provide very
good breeding places for Simulium spp.

The most important cultivation in the zone infested with onchocerciasis is coffee.
During harvest time for coffee, many laborers, generally Indians, come from the
highlands to the infested zone and many of them acquire the disease.

There are two seasons in Guatemala, the rainy season and the dry season. The
first one lasts from May to October, and the second, from November to April. De-
pending upon the altitude, the climate varies from torrid heat on the coasts, to very
cold mountainous regions where snow occasionally falls.

The climate is very important with regard to the distribution of the disease. It
is affected by the direction of winds, the slope, the distance from the sea etc.. In the
coffee plantations within the endemic zone the temperature generally simulates con-
ditions of the temperate zone.

In Guatemala, there are four endemic areas of Robles’ disease: two areas in the
Department of Huehuetenango (Northwest of the country); one in the Department
of Santa Rosa (the less endemic) and the last one is enclosed in the Departments of
Guatemala, Esquintla, Solola, Chimaltenango and Suchitepequez, respectively. The
spread of the disease, if it exists, is very slow and the size of endemic foci is almost the
same as when it was first discovered.
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MATERIALS AND METHODS

Among the several endemic foci of Robles’ disease in Guatemala, the authors
surveyed 5 Fincas in Departments of Chimaltenango and Suchitepequez in the
following periods.

1. Finca Panajabal: Dept. of Chimaltenango, Dec. 4-Dec. 7, 1973

2. Finca Rosario Chuarramos: Dept. of Chimaltenango, Dec. 11-Dec. 14,

1973

3. Finca Monte de oro: Dept. of Suchitepequez, Dec. 17-Dec. 20, 1973

4. Finca Nimaya: Dept. of Chimaltenango, Jan. 7-Jan. 10, 1974

5. Finca Milan: Dept. of Suchitepequez, Jan. 14-Jan. 17, 1974
The locations of these Fincas are shown in Fig. 1. '

1. Skin snips: One snip each was taken from the left scapular region of the
person by using a blood lancet and a surgical blade. Skin snips were put into drops
of physiological saline on glass slides and incubated for one hour at maximum.
Microscopic observations were made under 50 X magnification.

2. Onchocercomatas: The whole body of approximately 200 inhabitants
living in Finca Nimaya was palpated in order to find onchocercal nodules. The
onchocercal nodules found were removed surgically by a well trained brigada. The
nodules were then preserved in 109, formalin solution for histo-pathological examina-
tion.

3. Collection of black flies: In Fincas Monte de oro, Nimaya and Milan,
the biting densities of black flies were measured using human bait. Collections
were made 6 times a day for 15 minutes every 2 hours with collections starting at
0700 hours (0800 hours in Finca Milan) and ending at 1700 hours (1800 hours in
Finca Milan). The collections of black flies were made on 2 portions of the body;
the upper part of the body (U) from the waist up, and the lower part of the body
(L) from the thigh down to the toes. The collection tubes were made of glass and
rubber hose. Throughout the surveys, the same man collected black flies from the
upper portion of the body and another one from the lower portion.

4. Mazzotti test: In Finca Milan, 4 microfilaria positives were examined by
the Mazzotti test, administering 100 mg Hetrazan (diethylcarbamazine). The skin
snips were taken 3 times; at 1000 hours on Jan. 15, immediately before the adminis-
tration, at 1200 hours, 2 hours later, and at 1000 hours on Jan. 16, 24 hours after
the administration. The symptoms and signs which appeared 24 hours after the
administration of Hetrazan were recorded.

5. Microfilaria density in the skin. In order to compare the variations in
microfilarial densities in the skin at different times of the day with the biting density
of black flies in the day time, skin snips were taken from 4 volunteers at 2-hour inter-
vals between 0700 and 1700 hours in Finca Monte de oro. The quantitative skin
snip method of Tada et al. (1973) was used. The non-teased skin snips were incu-
bated for 12 hours in physiological saline solution in a moist chamber at room tempera-
ture. The microfilarial density was expressed as the number of microfilariae in
mm? skin area.
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~ REesurts

1) Surveys for microfilaria positives in several Fincas

Table 1 summarizes the results of surveys for microfilarial positives in the
inhabitants living in 3 Fincas. In Monte de oro, 53 persons were examined, and 31
microfilarial positives (58.5%,) were found. In this Finca, most of the persons ex-
amined were aged from 12 to 85 years old. In Nimaya, 123 microfilarial positives
(67.6%) were found out of 182 inhabitants; in Milan, 113 positives (46.19,), out of
245 inhabitants. In Tables 2 and 3, sex- and age-distribution of microfilarial
positives in Fincas Nimaya and Milan are shown. In Nimaya, the microfilarial rate
of males was 76.9%, while that of females was 54.19%,. Even in Milan, the micro-
filarial rate of males, 51.99,, was much higher than that of females, 39.3%,. Males
in Nimaya, aged 20 or more, were highly infected, showing that 83 to 1009, of them
had microfilariae in comparison with females who had microfilarial rates of 56 to 719%,.
The differences in microfilarial rates between males and females were more distinct
in the younger age groups of the inhabitants in Milan (Table 3). The age distribu-
tion curves of the microfilarial rate in Milan people are shown in Fig. 2, which shows
significant difference in onchocercal infection between males and females. In male
children, the microfilarial positive rate is much higher than in corresponding females

TaBLE 1 Microfilarial positives among the inhabitants of 3 Fincas in
endemic foci of onchocerciasis in Guatemala (Dec., 1973-]an.,

1974)
Finca No. examined No. microfilaria %
positive
Monte de oro 53 31 58.5
Nimaya 182 123 67.6
Milan 245 113 46.1

TaBLE 2 The prevalence of positives for 0. volvulus microfilariae among the inhabitants
of Finca Nimaya (Jan. 7-8, 1974)

Male Female
Age
No. examined No. microfilaria % No. examined No. microfilaria %
positive positive
0-9 9 2 22.2 1 1 100.0
10-19 20 11 55.0 30 12 40.0
20-29 25 22 88.0 16 10 62.5
30-39 23 19 82.6 9 5 55.6
4049 13 11 84.6 11 7 63.6
50- 18 18 100.0 7 5 71.4

Total 108 83 76.9 74 40 54.1
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TasLE 3 The prevalence of positives for O. volvulus microfilariae among the inhabitants
of Finca Milan (Jan. 14-16, 1974)

Male Female
Age
No. examined No. microfilaria % No. examined No. microfilaria %
positive positive

0- 4 6 1 16.7 5 0 0.0
5-9 16 5 31.3 16 1 6.3
10-14 22 13 59.1 18 3 16.7
15-19 15 5 33.3 12 4 33.3
20-29 30 15 50.0 19 6 31.6
30-39 16 12 75.0 21 13 61.9
40-49 15 11 73.3 10 10 100.0
50- 13 7 53.8 11 7 63.6
Total 133 69 51.9 112 44 39.3

100 S

SFEMALE

MaLe

MICROFILARIA POSITIVE RATE (%)

AN
9 29 39 49

AGE IN YEARS

Fig. 2 The age distribution of microfilaria rate arranged by sex in the
inhabitants of Finca Milan.

and the microfilarial rates of both sexes increased rapidly with age. However, both
males and females, aged 30 years or more, showed equally high microfilarial rates.
In Finca Milan, there was a microfilarial positive person ($62, E.H.M. male, 55
years of age) with remarkable dermal lesions as shown in the photograph (Fig. 4).
It looked like “Mal morado” which is said to occur frequently in Mexico. The
right side of the face was edematous with violet-colored skin legions and there was
congestion and cataracts in the right eye. In Finca Milan, with a population of
375, the authors found 2 completely blind persons, and in Finca Nimaya, with a
population of about 300, 3 completely blind cases (Fig. 11). Most of them had a
high mfd in their skins.

2) Locality of onchocercomatas

In Finca Nimaya, the prevalence and the locality of onchocercomatas on the body
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TaBLE 4 Location of onchocercomatas from 31 nodule-positives in Finca Nimaya
arranged by age (Jan. 9, 1974)

Scapular  Costal Head
Age  Iliac region region  region Total
Parietal Temporal Occipital Frontal

0-9 1 2 3
10-19 11 1 1 1 14
20-29 2 1 1 4
30-39 1 1 2 1 1 6
40- 3 1* 4
Total 15 1 1 9 2 2 1 31

* Two nodules were found on the same region.

were studied on approximately 200 inhabitants. A total of 31 persons were found
positive out of all those examined. The results are summarized in Table 4. Three
nodule-positive cases were found in children below 9 years of age, 14 cases were from
those between 10 and 19 years of age, and the rest were found in persons 20 years old
or more. The nodules of 15 cases out of 31 were found on the iliac region and 14
cases had their nodules on the head. The nodules were frequently found on the iliac
region, especially in young people below 19 years of age. On the other hand, they
were found exclusively on the head of people 30 years of age or older. One of the
typical onchocercomatas found on the head of a boy in Finca la India is shown in
Fig. 5.

3) Biting density of black flies and the concentration of microfilariae in the skin

Four species of black flies, Simulium (Simulium) ochraceum, S. (Simulium) metallicum,
S. (Lanea) callidum and S. (Notolepria) exiguum, were captured by biting collections in
the endemic foci. A total of 1,083 black flies were captured in Finca Monte de oro
on Dec. 18 and 19, 1973. Out of 1,083 flies, 1,053 flies were exclusively S. ochraceum
and 26 were S. metallicum. S. callidum and S. exiguum were very few in this survey.
In Fincas Nimaya and Milan, the population density of black flies was relatively low
and §. callidum was not found (Table 5). The biting density curve of S. ochraceum
is shown in Fig. 3 with the concentration of O. volvulus microfilariae in the skin of 4
volunteers and the room temperature. The room temperature had a peak at 1400
hours and its minimum at 0700 hours. The biting density of S. ochraceum, assessed on
Dec. 18, had a single peak at 1100 hours while that on Dec. 19 had two peaks at 1100
and 1500 hours, respectively. Although the biting density curves (A) seemed to
coincide with the curve of room temperature (C), there was no similar relation be-
tween biting density (A) and the concentration of microfilariae in the skin (B) at
different times of the day. In this experiment, biting black flies were captured on
separate portions of the body; the upper part (U) and the lower part (L). In Finca
Monte de oro, a total of 124 §. ochraceum were captured at U-portion and 346 at
L-portion on Dec. 18: on the next day, a total of 301 were obtained at U-portion and
282 at L-portion. In Finca Milan, a total of 69 S. ochraceum were captured at U-
portion, and 20, at L-portion, respectively. These facts indicate that almost an equal



TaBLE 5 Number of Simulium spp. collected at several Fincas in Guatemala with special reference to the portion of body where
black flies were captured ‘

(474

Collection site Portion of body*  Simulium spp. Time of day (hours)

07 00 09 00 11 00 13 00 15 00 17 00 Total

Finca Monte de oro U S. ochraceum 0 13 49 41 15 6 124
(Dec. 18, 1973) S. metallicum 0 0 0 1 0 0 1
L S. ochraceum 0 82 102 68 70 24 346

S. metallicum 0 1 0 4 4 0 9

S. exiguum 0 0 0 0 1 0 1

S. callidum 0 0 0 0 1 0 1

Finca Monte de oro U S. ochraceum 0 28 127 63 64 19 301
(Dec. 19, 1973) S. metallicum 0 0 4 0 0 0 4
S. exiguum 0 0 1 0 0 0 1

L S. ochraceum 0 26 68 44 97 - 47 282

S. metallicum 0 0 3 1 7 1 12

S. callidum 0 0 0 0 1 0 1

Finca Nimaya U S. ochraceum 1 3 2 1 0 0 7
(Jan. 8, 1974) L S. ochraceum 0 0 0 1 0 0 1
S. metallicum 0 0 1 0 0 0 1

S. exiguum 0 0 1 0 0 0 1

08 00 10 00 12 00 14 00 16 00 18 00

Finca Milan U S. ochraceum 15 19 14 12 9 0 69
(Jan. 16, 1974) 8. metallicum 0 0 1 0 1 0 2
S. exiguum 0 0 0 0 1 0 1

L S. ochraceum 1 2 4 11 ] 1 20

S. metallicum 1 1 2 1 4 0 9

S. exiguum 2 1 0 1 1 0 5

* U, the upper portion of body from the waist to up; L, the lower portion of body from the thigh down to the toes.
** Simulium collection was made for 15 minutes at every collection time.
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Fig. 3 (A) Biting density of S. ochraceum (fly[15 minutes/boy) at different time of days,
Dec. 18 and 19, 1973, at Finca Monte de oro, (B) average microfilaria density

(%) of O. volvulus microfilariae in the skins of 4 microfilaria positives, and (C)
room temperature.

number of S. ochraceum were collected from both the upper and the lower portions
of the body.

4) Mazzotti test on 4 microfilarial positives

Two hours after the oral administration of 100 mg Hetrazan, cases $50 and 52
complained of itching over the upper half of their bodies and their palpebral and
bulbar conjunctiva showed strong congestion. Twenty four hours after administra-
tion, the signs and symptoms appearing in the 4 volunteers were as follows:
$50 (F.P., 23 yrs. old, male): Demarcated edematous skin with tenderness was
seen symmetrically in the back, scapular and shoulder regions. The skin was reddish

TaBLE 6 Microfilaria density of 4 volunteers during the course of the Mazzotti test
(Jan. 15-16, 1974, Finca Milan)

MFD
Examinee Age Sex Mazzotti test
Before 2 hours post 24 hours post
administration administration administration
£ 50 23 Male 1.2 3.5 3.8 + 4+
%51 20 Male 0.7 2.0 0.7 —
% 52 28 Male 5.0 1.7 24 +++

§53 38 Male 0.9 1.9 7.2 NENTES
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and provided with scattered miliary tubercles as shown in Fig. 13. The patient
complained of hyperesthesia of the skin and general fatigue.

$51 (C.S., 20 yrs. old, male); Slight itching of some body regions was the only symp-
tom found in this case. No congestion in the conjunctiva and no pathological changes
of the skin were demonstrated. On the contrary, the skin was pale all over the body
and the palpebral conjunctiva was also anaemic.

£52 (A.M., 28 yrs. old, male); Remarkable congestion was seen in the bulbar and
palpebral conjunctiva. Edema of the skin was seen in the left buttock, inguinal and
femoral regions. There was neither swelling of inguinal lymph nodes nor femoral
ones. The patient complained of hyperesthesia when skin was touched and of
shaking chills with fatigue.

$53 (J.P., 38 yrs. old, male); The skin of the left subaxillary and bilateral supra-
thoracal regions was reddish and thick with edema. No swollen axillary lymph nodes
were palpable. The patient had fatigue and shaking chillness (Fig. 12). Sum-
marizing the reactions observed, cases $50, 52 and 53 were considered as strongly
positive with the Mazzotti reaction, while case $51 was considered negative because
of the lack of local reactions except weak itching. Table 6 shows the changes in the
mfd after the administration of Hetrazan. There was no reduction in the mfd in all
the cases studied.

Discussion

Figueroa and Garcia (1971) found 115 (73.29,) microfilarial positives out of
157 inhabitants examined in Nimaya and 122 (61.69%,) positives out of 198 in Milan.
These Fincas showed the following microfilarial rates in this survey; 67.6%, in Nimaya
and 46.1%, in Milan. The microfilarial rate of the latter Finca seems to have been
reduced between 1971 and 1974. However, no Simulium control and no mass treat-
ment, except denodulization, were carried out during this period. It is, for this rea-
son, difficult to interpret the reduction in the microfilarial positive rate from the view-
point of the reduction of filarial transmission. The authors examined only one skin
snip from each person. This method may often result in negatives when cases with
a low mfd were examined. Further, the difference in the number of examinees,
the percentage of females among them, the incubation conditions and other technical
differences should be taken into consideration in order to explain the apparent reduc-
tion in the microfilarial positive rates.

In Finca Milan, the microfilarial positive rates in males were much higher than
in corresponding females under 39 years of age. Thereafter, that of the females was
rather higher than males. This fact indicates that younger males are more frequently
exposed to infected black flies while working as laborers in the farm fields in com-
parison with females. A similar tendency was also seen in the inhabitants of Nimaya.
Garcia Sanchez and Chavez Nufiez (1962) have emphasized the risk that in some
endemic foci in Mexico, onchocerciasis might spread to non-infected areas through
the migration of laborers. In Guatemala, the present authors would like to express
the same opinion.

Bernhard (1965) summarized 25 years of onchocerciasis control in Guatemala
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between 1935 and 1964. Despite the great efforts of systematic denodulization all
over the endemic foci in these years, the proportion of nodule carriers continued to be
relatively high and constant. In our survey in Finca Nimaya, 31 cases (about 159%,)
with nodules were found out of approximately 200 subjects. Among those examined,
there were many who were repeatedly denodulized in previous years. No attenuation
of the filarial transmission was confirmed by this finding. As shown in Table 4,
17 nodules out of 31 were found in the body, especially in the iliac region. Bernhard
(1965) has also emphasized that the occurrence of nodules on the body trunk was
unexpectedly high by demonstrating nodule rate as follows; 40.00%, in 1940, 38.859%,
in 1950, 34.259%, in 1957 and 37.049, in 1964. Therefore, it should not be concluded
that the head is the only preferable site for adult Onchocerca volvulus in Guatemalan
cases.

Dalmat (1955) studied the relation of time of the day to the biting habits of S.
ochraceum, S. metallicum and S. callidum and concluded that the most active feeding peri-
od was from 8 a.m. to 10 a.m. §. metallicum started feeding in the morning at about
the same time as S. ochraceum, preferring the hours of 8-10 a.m., but it continued to
feed in good numbers until 5: 30 p.m.. On the other hand, S. callidum differed from
both §. ochraceum and S. metallicum in that it preferred to bite from dawn to about
9 a.m. and again from 3 or 4 p.m. until twilight. In the present study, the great
majority of the captured flies were S. ochraceum which bit human bait most actively
in the period from 9 a.m. to 3 p.m. of the day. This result coincides with that
reported by Dalmat. Furthermore, Dalmat reported that S. ockraceum showed
definite preferences for the upper regions of the body when a person was fully exposed
to the bites. On the contrary, in the present study, it was roughly considered that
S. ochraceum bite both the upper and the lower parts of the body equally.

The Mazzotti test had been frequently used as a diagnostic aid in field studies,
especially in Central America. With regard to the validity of this test, there are
many investigators who consider this test to be useful in diagnosis, whereas there are
some who oppose to this consideration. For example, Oomen (1969) thought that
this test was of little value in Ethiopian patients because he had already found many
false-negatives even in persons with positive skin snips (No reaction against diethyl-
carbamazine was found in 229, of the patients examined). In the present study, 3
out of 4 volunteers administered small amounts of Hetrazan showed general and local
reactions which were nuisance to those subjects. However, one microfilarial posi-
tive person (51 in Table 6) did not show any striking reactions nor an increase in
the preexisting itching. The presence of this kind of false negative reaction in
Mazzotti test should be taken into consideration for diagnostic purposes.
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5

Fig. 4 Dermal lesion found in the right half of the face of a 55-year man (§62, E.H.M.)
(Jan., 1974).

Fig. 5 An onchocercomata found on the head of a boy in Finca la India (Jan., 1974).
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Relief map of the Pacific Cordillera of Guatemala. Yepo-capa is locating on the left slope of Volcan Fuego (center) (Jan.,
View of Yepo-capa, a small town locating in the endemic focus in Dept. of Chimaltenango, Guatemala (Dec., 1973).

View of Dr. R. Robles Centro de Investigaciones which is built in Yepo-capa (Dec., 1973).

A stream flowing close to Yepo-capa, where the inhabitants wash their clothes and the vector black flies breed (Dec., 1973).

1974).
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Fig. 10 An onchocercomata on the head of a boy in Finca Nimaya, Dept. of Chimaltenango, Guatemala (Jan., 1974).

Fig. 11 Three blind persons found in Finca Nimaya (Jan., 1974).
Figs. 12 and 13 Skin lesions shown in 2 microfilaria positive persons 24 hours after the administration of 100 mg

Hetrazan (Mazzotti test) in Finca Milan (Jan., 1974).
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Figs. 14 and 15 Denodulization by a brigada in Finca Panajabal, Dept. of Chimaltenango,
Guatemala (Jan., 1970)
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Abstract: The resistant level of the houseflies to the several kinds of insecticides,
pyrethrins, allethrin, Sumithion (fenitrothion), diazinon, DDVP, Baytex, yr-BHC and
DDT, were examined on the sixteen strains collected in Indonesia. It was found that many
housefly colonies in Indonesia showed higher susceptibility to these insecticides than the
Takatsuki strain, especially the flies collected in Ambon, Celebes, Flores, Bali, Timor and
Lombok Islands were found to be high susceptible for 9 insecticides. A few samples of
flies from Indonesia showed tolerant to Sumithion, especially high LDs¢ values were
obtained in the flies from 3 places of Jakarta city (0.615, 0.560 and 0.407 pg, respectively)
and from Kabanjahe, Sumatra (0.435 pg). These LDsg values were much higher than
the value of Takatsuki strain (0.088 pg).

INTRODUCTION

There are many reports of the studies on the insecticide resistance of houseflies
in Japan. Hayashi (1973) published the reports of the studies performed in the past
10 years in 1973. Hayashi and Hatsukade (1974) reported on the houseflies in
Okinawa and Taiwan. However, there is no report on the houseflies in Indonesia.

During the period from the beginning of November to the end of December in
1973, the authors had opportunity to study on the flies in Indonesia. The houseflies
were collected at 16 areas in Indonesia and sent alive to Tokyo, and then the resist-
ance of the flies to several insecticides was evaluated. The results of the study are
presented in this paper.

MATERIAL AND METHODS

Houseflies: The houseflies used in this study were collected at 16 areas in
Indonesia. Those were kept in plastic cups, 5 cm in diameter and 10 ¢cm in heights,
with breeding media. The eggs oviposited on the media were transferred to new
breeding cups and then bred to the pupae. The pupae were sent to the laboratory
in Tokyo by air cargo. In the laboratory, the flies were reared and raised, and then

1 This study was supported by the research grant of the Ministry of Education, Japanese Govern-
ment in 1973, 2 Department of Medical Zoology, Faculty of Medicine, Tokyo Medical and
Dental University, 1-5 Yushima, Bunkyo-ku, Tokyo. 3 Laboratory of Applied Entomology,
Taisho Pharmac., Ltd., Tokyo. 4 Communicable Diseases Control, Jakarta, Indonesia. 5 Na-
tional Institute of Medical Research, Jakarta, Indonesia.
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subjected for study.

The areas where houseflies were collected and the date are as follows: JAVA:
Bogor, 10 Nov. (1); Jakarta, fish market, 11 Nov. (2); Jakarta, central part of city,
11 Nov. (3); Jakarta, Kebayoran Baru, 11 Nov. (4); Cirebon, Sankauhurip, 22
Nov. (5); SUMATRA: Medan, central market, 20 Nov. (6); Berastagi, market, 21
Nov. (7); Kabanjahe, market, 23 Nov. (8); CELEBES: Ujung Pandang, market, 27
Nov. (9); Ujung Pandang, a hotel in downtown, 28 Nov. (10); Manado, market,
2 Dec. (12); AMBON: Ambon city, market, 1 Dec. (11); FLORES: Maumere,
market, 19 Dec. (13); BALI: Denpasar, market, 14 Dec. (14); TIMOR: Kupang,
market, 15 Dec. (15); LOMBOK: Mataram, market, 21 Dec. (16).

Takatsuki strain was used as a standard strain for comparing the resistant values
with Indonesian strains at the same time.

Insecticides: The insecticides used in this study were as follows: pyrethrins,
allethrin, Sumithion (purity=98.679%,), malathion (95.59,), diazinon (99.69,),
DDVP (97.6%,), Baytex (99.2%,), r-BHC (99.0%,) and Technical-DDT.

Methods: Each insecticide was diluted with acetone to the required concentra-
tion. The level of resistance was determined by a topical application method. The
female flies (body weight: 21-23 mg) were anesthetized by carbon dioxide, and
0.5 pf of the diluted insecticides was applied to the scutum of flies, respectively. The
treated flies were then transferred to the clean vessels with cotton balls soaked with
sugar water for 24 hour mortality count under a constant temperature of 25 C.
Thirty females were used for each concentration and same tests were conducted 3
times. As a control, acetone was treated in the same way.

REsuLTs AND DiscussioNn

The results of the test on the Indonesian houseflies were shown in Table 1.
From the results, it was found that many housefly strains in Indonesia were highly
susceptible to the insecticides. The results of the test to each insecticide are as
follows:

Allethrin: The strain No. 11 (0.07 pg) showed highest susceptibility to the
allethrin and No. 8 (0.538 pg) showed lowest. IL.Dsg value of No. 8 was 8 times of
No. 11. Therefore, if No. 11 is assumed as the standard strain to the allethrin, No. 8
is the tolerant strain. LDsg values of 4 strains, No. 5, 8, 9 and 10, were higher than
that of Takatsuki strain, however, these are not higher in comparison with those of
tolerant strains in Japan. Their LDsg values are 3.970 pg (Kohch) (Hayashi and
Matsuzaki, 1973), 1.481 pg (Misaki) (Hayashi et al., 1973), 1.885 pg (Sapporo)
(Hayashi and Hasegawa, 1973) and so on. Those values are much higher than that
of highest Indonesian strain (No. 8), 7.37 X, 2.75 X and 3.49 X, respectively.

Pyrethrins: LDsg values to the pyrethrins were from 0.044 pg (No. 16) to
0.423 pg (No. 12). The value of No. 12 was about 9.6 times of No. 16, and about
the same value as Takatsuki strain (0.387 pg). Comparing the value of No. 12
with Japanese tolerant strains, Nangoku (2.147 pxg) (Hayashi and Matsuzaki, 1973),
Makomanai (1.298 pg) (Hayashi and Hasegawa, 1973) and Hashimoto (0.716 pg)
(Hayashi et al., 1973), it seems that No. 12 is not a tolerant strain.



TaBLe 1 LDso values for 9 insecticides of the adult female houseflies in Indonesia (zg/insect)

Colony name Collection site Allethrin ~ Pyrethrins  Sumithion = Diazinon =~ Malathion DDVP Baytex y-BHC DDT
No. Java (Bogor) 0.423 0.110 0.224 0.171 0.710 0.060 0.133 0.312 1.397
No. 2.  Java (Jakarta) 0.307 0.146 0.407 0.330 0.787 0.143  0.216  0.515 1.062
No. 3.  Java (Jakarta) 0.285 0.182 0.560 0.259 0.220 0.126  0.151  0.327 1.542
No. 4.  Java (Jakarta) 0.198 0.103 0.615 0.273 1.292 0.094 0.185 0.358  0.603
No. 5.  Java (Cirebon) 0.497 0.213 0.146 0.175 0.467 0.033 0.110 1.611 3.752
No. 6.  Sumatra (Medan) 0.154 0.188 0.072 0.126 0.318 0.021  0.043 0.330 1.449
No. 7.  Sumatra (Berastagi) 0.369 0.150 0.178 0.204 0.393 0.039 0.089 - 0.509  4.249
No. 8.  Sumatra (Kabanjahe) 0.543 0.191 0.435 0.309 0.698 0.066 0.174 0.906  2.932
No. 9.  Celebes (Ujung Pandang) 0.534 0.188 0.069 0.075 1.854 0.032 0.051 0.394 0.703
No. 10 Celebes (Ujung Pandang) 0.487 0.269 0.246 0.235 0.582 0.076  0.128  1.404 7.251
No. 11 Ambon (Ambon) 0.070 0.280 0.054 0.089 0.217 0.011  0.03¢ 0.153  2.683
No. 12 Celebes (Manado) 0.142 0.423 0.076 0.171 0.249 0.011  0.025 0.033 1.567
No. 13 Flores (Maumere) 0.160 0.071 0.024 0.019 0.269 0.007 0.018 0.006 0.433
No. 14 Bali (Denpasar) 0.247 0.095 0.058 0.128 0.222 0.029 0.041 0.116  0.406
No. 15 Timor (Kupang) 0.326 0.153 0.013 0.015 0.097 0.029 0.016 0.179  0.830
No. 16.  Lombok (Mataram) 0.087 0.044 0.049 0.084 0.097 0.013  0.027 0.105  0.908
Takatsuki 0.481 0.387 0.088 0.293 0.454 0.076  0.135 4.547 46.900

Gs
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Considering the results of the test to 2 pyrethroids, almost all Indonesian strains
are susceptible rather than tolerant to the pyrethroids.

Sumithion: LDjsg values to the Sumithion were between 0.013 ug (No. 15)
and 0.615 ug (No. 4). The value of No. 4 was about 47.3 times of the No. 15.
LD5¢ values of eight strains were higher than that of the Takatsuki (0.088 ng); No. 1
(0.224 pg), No. 2 (0.407 pg), No. 3 (0.560 pg), No. 4 (0.615 pg), No. 5 (0.146 ng),
No. 7 (0.178 pg), No. 8 (0.435 pg) and No. 10 (0.246 pg), and those values were
about 2.5, 4.6, 5.7, 6.9, 1.6, 2.0, 4.9 and 2.7 times of Takatsuki strain, respectively.
However, those values were much lower comparing with tolerant strains in Japan,
Misaki (92.535 pg) (Hayashi et al., 1973) and Nangoku (1.624 pg) (Hayashi and
Matsuzaki, 1973), whose values were 1,051 and 18.45 times of Takatsuki, respec
tively.

Malathion: LDsg values to malathion were between 0.097 pg (No. 6) and
1.854 ug (No. 9), and the value of No. 9 was 19 times of No. 6. The strains which
showed same or higher LDsg values than Takatsuki strain (0.454 zg) were No. 1
(0.710 pg), No. 2 (0.787 ng), No. 4 (1.292 pg), No. 8 (0.698 pg), No. 9 (1.854 pg)
and No. 10 (0.582 ug). Among them No.4 (2.8x) and No. 9 (4.0X) strains
showed comparatively higher values, but their values were lower than those of Taipei
(296.00 xg) (Hayashi and Hatsukade, 1974) and Shuri (240.04 pg) (Hayashi and
Hatsukade, 1974).

Diazinon: To the diazinon, the LDs¢ values were between 0.015 pg (No. 15)
and 0.330 xg (No. 2), and the value of No. 2 was 22 times of No. 15. The LDso
values of No. 2 and No. 8 (0.309 xg) were higher than that of Takatsuki (0.293 pg),
but lower than tolerant strain, Misaki (26.089 pg) (Hayashi et al., 1973), of Japan.
This value was about 79 times of No. 2 strain.

DDVP: The LDjg values to the DDVP were between 0.007 pg (No. 13) and
0.143 g (No. 2), and the value of No. 2 was 20.4 times of No. 13. The values of
No. 2 (0.143 pg), No. 3 (0.126 pg), No. 4 (0.094 g) and No. 10 (0.076 pg) were
the same or higher than that of Takatsuki (0.076 ¢g), however, those values were lower
than some tolerant strains in Japan, Nakayama (1.06 pg) (Hayashi and Hasegawa,
1974) and Nangoku (0.483 pg) (Hayashi and Matsuzaki, 1973). Those values were
about 7.4 and 3.3 times of No. 2, respectively.

Baytex: The LDsg values to the Baytex were between 0.016 g (No. 15) and
0.216 xg (No. 2), and the value of No. 2 was 13.5 times of No. 15. Four strains
showed higher values than Takatsuki (0.135 pg). Those were No. 2, No. 3 (0.151 g),
No. 4 (0.185 pg) and No. 8 (0.174 g) and 1.6, 1.1, 1.3 and 1.2 times of Takatsuki,
respectively. Those values were lower than those of resistant strains, Hahajima
(0.866 g and 6.5x) (Hayashi and Kano, 1974), Hamura (0.483 pg and 3.5 X)
(Hayashi and Kano, 1974), Taipei (0.390 ug and 2.8 X) (Hayashi and Hatsukade,
1974) and Shuri (0.323 pg and 2.3 X ) (Hayashi and Hatsukade, 1974). It is inter-
esting, however that the values were higher than that of Yumenoshima strain (0.10 pg)
(Yasutomi, 1966) which is known as a resistant strain to the organic phosphorous
insecticides.

The Indonesian houseflies were rather susceptible to the organic phosphorous
insecticides, however, it is developing a tendency to gain resistance or tolerance to



57

the Sumithion and malathion. That reason can not be made clear in the present
study, but the strains from the Jakarta city showed higher resistant values than the
other strains. It is supposed that this is influenced by the use of insecticides.

7~BHC: The LDs5g values to y~BHC were from 0.006 pg (No. 13) to 1.611 pg
(No. 15).  The value of No. 15 was about 268.5 times of No. 13. The value of No. 13
was lowest value in the present study.

DDT: The LDgo values to DDT were from 0.406 pg (No. 14) to 4.249 ug
(No. 7), and the value of No. 7 was 10.4 times of No. 14.

The resistant levels of the Indonesian houseflies to the chlorinated hydrocarbon
insecticides were significantly lower than those of tolerant strains. Comparing with
the susceptible strain, Takatsuki (4.547 pg), the LDsq values to the y~-BHC were
about one third in No. 5 and 1/757 in No. 13. The same result was observed in cases
of DDT. The LDsg values to the DDT were about 1/115 that of Takatsuki strain
in No. 13 and 1/11 in No. 5.

It was found that many housefly colonies in Indonesia tested in this study showed
higher susceptibility to all insecticides tested than the Takatsuki strain, especially
the flies collected in small towns which have small population. However, a few
colonies from Java, No. 2, 3 and 4, and Sumatra, No. 8, showed tolerance to the
Sumithion. ‘
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A CASE OF HUGE PENILE AND SCROTAL ELEPHANTIASIS
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Abstract: From 1955 through 1970 the transition of filarial symptomatic patients
in a town of Bonotsu, located on the southernmost part of Satsuma peninsular, Kagoshima
prefecture, had been investigated. The investigations showed that number of hydrocele
and chyluria patients had a tendency of decrease, though new such cases occurred at times.
New cases of elephantiasis were not found as far as our investigations were concerned and
the number of the disease reduced by halfin ten years. A case of huge elephantiasis of the
scrotum and the penis we saw lately is described. The patient is a male, 44 years old, who
lives in Tokunoshima, Oshima-gun, Kagoshima prefecture. The first filarial fever attack
was noticed when he was 14 years old and since then the attack would usually occur after
labor once or twice a month. The patient’s penis had started to increase in size gradually
when he was 17 years old and at 34 it grew as low as his knee joints. Afterwards the
patient’s penis has grown as long as his legs without being accompanied by episodes of
fever attacks or chyluria. The patient’s waist is 66.3 cm (circumference) and the largest
part of the scrotum 76.8 cm (circumference), which shows the scrotum is larger than the
patient’s waist by more than 10.0 cm. The length of the penis is 58.0 cm; the smallest part,
coronary sulcus, 43.5 cm. A circumference of the glans penis is 50.5 cm. Total weight of
the penis and the scrotum amounts to about 18.5 kg, which forms one-third the body
weight, in contrast with the patient’s height (142.0 cm) and body weight (52.6 kg). We
report scrotal elephantiasis which is accompanied by penile elephantiasis, that is thought
to be very rare.

INTRODUCTION

Filariasis presents such variegated symptoms as filarial fever attack, lymphadeno-
varix, chyluria, hydrocele and elephantiasis, etc..

Among those abnormal symptoms elephantiasis has drawn attention of the
public from old times due to its unusual shape. - In Japan The Kumagaishi — a
historical book written about Kuma (Hitoyoshi, Kumamoto prefecture) district —
describes hydrocele that was seen as far back as the days of the 24th, Haruhiro (1512—
1555), of the Sagara family and a famous painter, Hokusai Katsushika (1760-1849)
painted an ukiyoe — a picture of everyday life in old Japan — of scrotal elephantiasis,
which facts may indicate that in Japan filariasis has been prevalent from old
times.

Typical elephantiasis cases, however, have rarely been seen recently. Table 1

" Second Department of Internal Medicine, Faculty of Medicine, Kagoshima University, Kagoshima
city, Japan. 1 Imamura Hospital, Kagoshima city. 2 Tokunoshima Hospital, Tokunoshima-cho,
Ohshima-gun, Kagoshima prefecture. -
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shows results of follow-up studies on filarial symptomatic patients made by the authors
for 16 years (1954-1970) at Kiyohara which has about 1,000 population, Bonotsu-cho
located on the southernmost part of Satsuma peninsular, Kagoshima prefecture.
Bancroftian microfilaria positive rate among inhabitants of Kiyohara was 8.69,
in 1962.

There had been eleven elephantiasis patients in 1954 and thereafter until 1965
four of them died (cause unknown) and one moved out, which made six patients
were still living on investigation in 1970. Any newly occurred elephantiasis case
was not found during 1954-1970. In 1954 there had been twenty-seven hydrocele
patients and thereafter nine of them died and one moved out till 1965 — decrease
of ten hydrocele patients —, though three new cases occurred during the period.
Later in 1970 another new case of hydrocele was found.

Fourteen chyluria patients had been confirmed by the authors in 1954 and on
the occasion of investigation made in 1965 it was found that three of them died, one
moved out and seven new cases occurred. In addition, two new cases of chyluria
were also found in 1970.

As shown above, new chyluria cases have been found even recently, though,
on the contrary, elephantiasis and hydrocele patients have become relatively rare in
occurrence these days.

A case of huge penile and scrotal elephantiasis we have found lately is presented
in this paper.

Case

1) The patient (K.H.): 44 years old, male.

2) Present Address: Tokunoshima (Toku island), Ohshima-gun, Kagoshima

prefecture.

3) Chief Complaints: Scrotal and penile enlargement, swelling of left lower

extremity.

4) Family History: Non-contributory.

Past History: The patient has been of inborn mental deficiency to the extent
that his mental power could not be expressed by the I.Q. (intelligent quotient), which
forced him to give up school after first grader. A diagnosis of hypertension was
made on the patient about two months ago.

Present Illness: He had lived in a hut in mountaneous terrain until thirteen
years old and had never used a mosquito net notwithstanding lots of mosquitoes in
and around the area. After thirteen year old he has lived in a sparsely-populated
village in the level land. A filarial fever attack (high fever, ague and shiver) started
to develop once or twice a month when he was fourteen years old, which continued
until thirty. The fever attack usually occurred after labor such as mowing. His
penis had begun to increase in size gradually at the age of seventeen and until thirty-
four it grew as low as his knee joint. At the age of thirty-four microfilariae were de-
tected in the peripheral blood by mass blood survey performed by the health center.
Diethylcarbamazine administration to him was instituted, which was suspended
halfway later due to an unknown cause. Blood examination for microfilaria detection
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made on him at the age of forty showed negative. An episode of chyluria has never
been seen with him so far. No any episode of a fever attack has been noted recently,
either. His penis at present has grown as long as his lower extremity. The patient
has never complained of dysuria except ‘oozing out of urine from the tip of the penis’
when he feels urination terminates.

System Review: Physique moderately developed. Nourishment fair. Counte-
nance is idiotic with a relatively smaller head in size. Puls rate is 74 per minute with
regular rythm and good tension. Blood pressure 152/70 mmHg. Neither anaemia
nor icterus are noted. Physical findings of the lungs, the cardiac and the abdomen
are not remarkable. There is no significant lymphadenopathy in the cervical and
the axillary regions. A soybean-sized lymph node is palpable in the both inguinal
regions. 'There is overall enlargement of the left lower extremity but neither redness
nor keratosis of the skin are noted. The huge penis and scrotum are seen.

Findings of the scrotum and the penis (Fig. 1 and photographs):

Measurements are as follows: Total weight of both the penis and the scrotum

Waist 66.3

Hip 75.0\ __________

Upper margin of
Length of the penis PP &

the pubic bone

Fig. 1 Measurements (cm).
Body length 142.0 cm; Body weight 52.6 kg; Penis-+Scrotum 18.5 kg

TasLe 1 Transition of symptomatic patients at Kiyohara

Transition of No. of symptomatic pa-
tients in 11 years

1954 as of newly-occurred
died  moved out total newly-occurred 1965  cases in 1970
Diseases patients  patients patients
Elephantiasis 11 4 | 5 0 6 0
Hydrocele 27 9 1 10 3 20
Chyluria 14 3 1 4 7 17 2

Total 52 16 3 19 10 43 3
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amounts to about 18.5 kg, which forms one-third the body weight, in contrast with
his height (142.0 cm) and body weight (52.6 kg). The length of the penis is 38.0 cm.
The largest part of the scrotum measures 76.8 cm in circumference which is larger
than the waist (66.3 cm) by more than 10.0 cm. The smallest part of the penis,
coronary sulcus, is 43.5 cm and glans penis 50.5 cm. A ‘cleft’ is visualized on the
tip of the penis, out of which urine is seen oozed, though an external meatus urinarius
cannot be confirmed. The surface of the penis is rigid and uneven with abundant

warty and nodular protuberances and furrows on it. Scattered brown or black

pigmentary deposits are seen as well. Elephantiasis of the left lower extremity is

present, but keratosis of its skin is not so remarkable.

Laboratory Data (Table 2):

TaBLE 2 Results of laboratory examination

The main laboratory data are as follows:

1. Microfilaria negative Albumin 48
2. FPT Intradermal reaction positive BUN 20 mg/d!/
3. VBS Intradermal reaction negative Uric acid 7.0 mg/d!
4. Blood examination Creatinine 0.7 mg/d!
Hb 13.4 g/d! Na 132.7 mEq/!
RBC  389x 104 K 4.7 mEq/!
WBC 8,250 Cl 105.0 mEq/!
5. Blood picture Ca 4.15 mEq/!
Stab 3% P 4.4 mg(d!
Seg 1 6 Fe 120.0 mcg/d!
Seg II 18 Icterus index 4
Seg IIT 20 SGOT 18
Eosino 5 SGPT 9
Baso 1 TTT 2.9
Lymph 44 ZTT 11.0
Mono 3 Cholesterol 170 mg/d!
6. BSR Ester ratio 78.7%
30 min. 10 mm Lipoprotein 388 mg/d!
60 min. 27 mm Neutral fat 125 mg/d!
120 min. 58 mm Phospholipid 140 mg/d!
7. Urinalysis NEFA 0.41 mg/d!
pH 6.0 Alkaline Phosphate 6.0u
Protein (+) Choline esterase 0.68
Sugar (—) Amylase 170 u
Urobilinogen (+) LAP 85u
Keton body (—) Au Antigen (=)
Occult blood (+) CRP (+)
8. Blood biochemistry RA (—
Serum protein 7.6 g/di ASLO 50 x
AlG 0.92 LE cell (=) :
al Globulin 49 IgA 240 mg/d!
a2 Globulin 9 IgM 90 mg/d!
B Globulin 14 IgG 1,800 mg/d!

7 Globulin 25
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Microfilariae in the peripheral blood negative. FPT reaction (filarial intra-
dermal reaction) positive. VBS reaction (intradermal reaction for paragonimiasis)
negative. Slight anemia is present and eosinophilia is not so clear. Erythrocyte
sedimentation rate is 27 mm in one hour (Westergren), which is slightly accelerated.
Hypergammagloburinemia is present as well as slightly high level of serum Ig-G
and slightly low level of cholin-estelase. Proteinuria and urinary occult blood are
moderately positive.

Discussion

Kagoshima prefecture is on the southernmost part of the Japanese mainland
with a favorable mild climate and much rain. Tokunoshima is, in particular, a
small island which has an area of about 250 square kilometers located to the south of
Amami-honto (main Amami island) which is about 500 kilometers from the Kago-
shima mainland. The annual mean temperature there is 21 C and it is over 20 C
for eight months from April through November, which is thought to agree with the
growth of filarial larvae and mosquitoes.

The result of filarial investigations made in Tokunoshima from prewar period
until 1960 is shown in Table 3 which reveals 153 microfilaria positive persons were

TaBLE 3 Results of filarial investigations in Tokunoshima

No. of persons Mf. positive rate

o Localities examined MI. positives (%) Reported by year
<
= o 118 47 39.8 Yoshinaga et al. 1913
E L E 216 16 7.4 Sameshima ef al. 1954
2 K 251 37 14.7 Sato et al. 1955
g = 392 43 11.0 Fukushima et al. 1960
E .
(=]
= g 27 4 14.8 Sato et al. 1956

K 41 6 14.6 Sato et al. 1956

1,045 153 14.6 (%)

found among 1,045 examined (microfilaria positive rate 14.6%,). For eight years
from 1962 an anti-filaria policy sponsored jointly by central government and Kago-
shima prefecture was taken and great results were realized consequently. The result
of a government-sponsored anti-filaria work performed in 1962 by Kagoshima prefec-
ture shows 8,968 microfilaria positive persons were detected out of 135,557 examined
(microfilaria positive rate 6.69,). As far as the inhabitants of Tokunoshima were
concerned 1,254 microfilaria carriers were detected among 10,642 persons examined
as shown in Table 4, which reveals considerably higher microfilaria positive rate of
11.8%. All microfilariac were Wuchereria bancrofti species. As described above,
Tokunoshima has been heavily infested with filarial worms since prewar period and
all the worms detected there belonged to Bancroftian species. In connection with
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TaBLE 4 Results of filarial investigations (Kagoshima prefecture, 1962)

Localities No. of persons examined MI. positives ~ Mf. positive rate
(%)
Tokunoshima 4,454 662 14.9
Amagi 3,133 246 7.9
Isen 3,055 346 11.3
10,642 1,254 11.8 (%)

the filarial symptomatic patients in Tokunoshima Sameshima et al. (1954) reported
that they had found eighty patients including twelve hydrocele and twelve elephantia-
sis ones respectively. However, thanks possibly to filarial mass treatment carried
out since 1962 microfilaria positive rate has decreased lately and in 1969 it decreased
as low as 0.89, (40 microfilaria positives out of 4,610 examined) in Tokunoshima.
With the decrease of microfilaria positive rate number of filarial symptomatic patients
has also fallen off remarkably.

According to reports in the past, Blanchard (1900) reported a case of 224 pound
scrotal elephantiasis and Pelletier (1912) a 100 kg one. The largest scrotal ele-
phantiasis case ever reported in Japan is one found by Akaboshi, which weighed 63 kg
and was 185 cm in transverse and 183 cm in longitudinal circumference. The case
of elephantiasis presented in this paper is rather smaller in size when compared with
those ‘giant’ scrotal elephantiasis cases reported in the past. However, in addition
to scrotal elephantiasis, the case is accompanied by penile elephantiasis, which is
thought to be very rare. The patient has been of mental weakness that it was very
difficult to take medical history directly from him and we were obliged to depend
on his families and neighbors for the most medical informations on the patient.

A case of huge penile and scrotal elephantiasis accompanied by that of the left
lower extremity is presented in this paper.
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