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Edesonfilaria malayensis Yeh, 1960

(ONCHOCERCIDAE: DIROFILARII-

NAE) is a filarial parasite of cynomolgus

monkeys (Macaca fascicularis) from Mala

ya and Thailand (Yamaguti and Hayama,

1961; Yeh, 1960). Yeh (1960) was the first

to describe the major morphological

characteristics of the worm, and Yamaguti

and Hayama (1961) presented more de

tailed features; subsequent parasitological

studies have been rare (Chitwood, 1970;

Reardon and Rininger, 1968). Consequent

ly, although cynomolgus monkeys have

been used in a variety of biomedical studies

in recent years, the existence of E. malayen

sis has been almost unknown, and in par

ticular, the morphological features of the

microfilaria have never been described.

Recently, we have identified filarial para

sites, from cynomolgus monkeys imported

from Indonesia, as E. malayensis based on

their structure. Here we describe for the

first time the morphology of the micro

filariae stained with Giemsa solution; com

parison is made with the microfilariae o£

Macacanema formosana Schad and Ander

son, 1963 (Schad and Anderson, 1963), be

cause we observed that E. malayensis
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microfilariae are similar to those of M.

formosana in body length.

Materials and Methods

Animals

Thirty six adult cynomolgus monkeys

(18 males and 18 females), caught in a

forest in Java, Indonesia, and imported in

to Japan from April, 1980 through April,

1981, were examined for parasites between

December, 1981 and February, 1982. In a

4-month quarantine in Japan, tests for

Entamoeba histolytica, Shigella spp., Sal

monella, spp., helminth eggs in feces, and

tuberculosis by tuberculin test were

negative.

Parasitological examinations

One female and three intact adult male

worms from three different monkeys were

fixed in 3% formaline-saline solution and

cleared in lactophenol solution to prepare

them for a camera lucida drawing and

measurement. A drop of fresh blood, col

lected between 9:00 am and 11:00 am,

from the femoral vein of the four infected

monkeys was smeared on glass slides, dried

at room temperature, fixed with methyl

alcohol, and stained with Giemsa solution.

Thirty six microfilariae from seven stain-
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ed preparations were photographed with

color film, and morphometric measure

ments were made from l:7600-magnified

colored prints using Morphometry® (type

MOP-AM-03, Contron Co.,).

Results

Morphology of Adult Worms

Adult filarial parasites were seen in six

of the 18 female monkeys, but none of the

18 males (16.7% positive). Although slight

anemia and eosinophilia were seen in the

infected animals by hematological tests, no

clinical abnormalities were observed. The

parasites were located in the connective

tissue under the serous membrane around

the kidneys, the cardiac orifice of the

stomach, the pancreas, the thymus, the

radix of mesentery, or the mediastinal

pleura; worms were not found free in

body cavities, nor in the organ parenchyma.

Male: The following measurements

were based on three intact male worms.

The specimens were fiiliform, 127-135

mm in length by 0.27-0.30 mm in width at

the nerve ring, 0.50-0.62 mm at the pos

terior extremity of the esophagus (maxi

mum width), and 0.10-0.12 mm at the

cloaca, with three loose spiral turns at the

tapering posterior extremity. The mouth

was without lips, and the head was blunt.

The cuticula was finely striated just under

the smooth surface. The nerve ring was

situated 0.18-0.22 mm from the head end.

The esophagus was divided into the

anterior and the posterior portions, which

were 0.45-0.63 mm and 41-53 mm long,

respectively. The anterior esophagus con

sisted of a thick wall of longitudinal

muscle fibers and a cuticular linging. The

anterior part of the anterior esophagus was

free, but the remaining part attached to

the posterior esophagus; the parietal

muscle fibers of the anterior esophagus

continued caudad along the posterior

esophagus. The posterior esophagus was a

simple tube with a thin membranous wall;

it contained granular ingesta. The tail

was blunt and only 0.05-0.07 mm long.

There was a pair of well developed, sym

metrically arranged, 0.18-0.26 mm long,

caudal alae. There were about 30 pairs of

caudal papillae. The posterior nine pairs

were pedunculate and close to each other,

whereas the other papillae were sessile

and gradually became more widely spaced

anteriorly; the anterior most papilla was

about 11.5-12.7 mm from the tip of the

tail. The wedge-shaped short right spicule

was 0.11-0.16 mm long; an exceptionally

long, narrow left spicule measured 5.5-

8.4 mm. The slender tubular testis arose

at the point where the esophagus jointed

the intestine (Figs. 1, 2, 3).

Female: The following measurements

were based on one intact specimen. It was

longer than the male specimens: 305 mm

in length and 1.0 mm in width at the pos

terior extremity of the esophagus (maxi

mum width). Two close-parallel columns

of brown pigment granules were observed

in each lateral field of the body. The

nerve ring was located 0.2 mm from the

head extremity. The esophagus, the pos

terior portion of which commenced 0.26

mm behind the head end, was 92 mm long.

The short rounded, slightly curved

ventrad tail was 0.06 mm long. The vulva

was situated 0.54 mm from the cephalic

end, 0.24 mm behind the anterior end of

the posterior esophagus. The vagina, 4.0

mm long, was covered with outer longi

tudinal muscle fibers with twisted inner

cuticular nodules, which wTas then led in

to the unpaired uterus. The uterus oc

cupied the greater part of body length

along with the esophagus and intestine

(Figs. 4, 5).

All these features of the adult worms

were identical with those of E. malayensis

reported by Yeh (1960), and Yamaguti and

Hayama (1961).
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Morphology of the Microfilariae

Sixteen unstained microfilariae in the

uterus had no sheath, and measured 124

^m in average length. Microfilariae were

detected in the peripheral blood of five of

six infested female monkeys. Absolute and

relative measurements of 36 Giemsa stained

microfilariae are given in Table 1 together

with those of Macacanema formosana

(Schad and Anderson, 1963). Microfilariae

had no sheath, and a fine striation on the

cuticula. They were narrow sinuous para

sites, that were frequently crooked L or V

shape near the center of the body. A swell

ing at the mid point between the head

and nerve ring, the point of maximum

body width, was characteristic. The body

gradually narrowed to the last tail nucleus,

beyond which it tapered rapidly as a trans

parent thin tube. The nuclei were stained

purplish-red by Giemsa, and were closely

packed and overlapping. The cephalic tip

was wrell rounded. The nerve ring, ex

cretory pore, and anal pore were easily

seen. The excretory cell, situated close to

the excretory pore, and the first genital

cell were often difficult to distinguish in

Giemsa-stained preparations. Three- paral

lel rows of nuclei between the head tip and

the excretory pore, two-parallel rows of

nuclei between the excretory pore and

anal pore, and a single row of nuclei in

the tail were counted. Two-parallel nuclei

at the cephalic portion arranged like lips

stood out clearly in about 80% of micro

filariae. The tail, with a pointed end, was

devoid of nuclei (Fig. 6).

Discussion

E. malayensis is the sole species of the

genus Edesonfilaria (Anderson and Bain,

1979; Yamaguti and Hayama, 1961). Ac

cording to Flynn (1973), the following five

species of filarial parasites infect macaque

monkeys: E. malayensis, M. formosana,

Bnigia malayi, Dirofilaria magnilarvatum,

and Dipetalonema digitatum. E. malayen

sis we found are differentiated from M.

formosana (Schad and Anderson, 1963), the

most closely related worm from the For-

mosan rhesus monkeys (Macaco, cyclopsis)

of Taiwan (Anderson and Bain, 1979), by

having (1) a simpler and longer left spicule,

(2) a convoluted vagina, and (2) symmetri

cally arranged caudal papillae in the male.

The remaining three species are readily

distinguished from E. malayensis by dimen

sions and morphology (Faust et al., 1975;

Price, 1959; Webber and Hawking, 1955).

E. malayensis has been found in monkeys

from Asian countries (Reardon and Rinin-

ger, 1968), Malaya and Thailand (Yeh,

1960), and Thailand (Yamaguti and Haya

ma, 1961). We are the first to report the

parasite in Indonesian cynomolgus mon

keys. The prevalence of infestations of E.

malayensis is still obscure; Reardon and

Rininger (1968) found the worm in only

one of 303 (0.3%) cynomolgus monkeys

from Asian countries. On the contrary, wre

detected the parasites in six of 36 (16.7%)

monkeys. Although wider surveys are need

ed, this high prevalence may reflect eco

logical changes, such as large numbers of

development of an unknown hemophagous

vecter of this parasite in the areas where

the monkeys were captured.

Since the brief description of the micro

filariae in the uterus of the adult female

E. malayensis by Yamaguti and Hayama

(1961), there have been no subsequent re

ports. Our detailed examinations of the

microfilariae confirm the findings of Yama

guti and Hayama, and we have added to

their description by presenting a Giemsa-

stained drawing and close measurements.

Although E. malayensis microfilariae are

similar to those of M. formosana (Schad

and Anderson, 1963) in body length, they

can be distinguished by two features; (1)

the most outstanding character of E.

malayensis is the presence of a two-parallel

nuclei arranged like lips at the cephalic
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Table 1 Measurements of microfilariae of Edesonfilaria malayensis in comparison

with those of Macacanema formosana

No. measurements

Body length (fim)

Maximum body width (//m)

Body width at excretory pore (pt m)

Body width at anal pore (fim)

Fixed points:%

cephalic space

nerve ring

excretory pore

excretory cell

first genital cell

anal pore

last tail nucleus

E. malayensis

(present authors)

36

99. 7(85. 8-123. 4) t

4. 1(3.5-5.2)

3.2(2.5-4. 1)

2.5(1.6-3.5)

1. 1(0.3-1.8)

19.6(16.2-22.4)

29.0(24.9-31.8)

31.9(27.9-35.2)

62.0(56. 1-67.2)

77.0(74.9-78.9)

98.9(96.7-99.7)

M. formosana

(Schad and Anderson, 1963)

*

96(85-102)

3.0

—

—

3(2-4)

22(20-23)

32(31-34)

36(33-38)

67(65-69)

81 (79-82)

—

*■: Not described f: Mean (range)

end, and (2) E. malayensis possesses a swell

ing on the center between the head and

nerve ring, the point of maximum width,

which is obvious on a rapid survey of a

slide. There are other important differ

ences between the two microfilariae in dis

tance from the anterior tips of the micro

filariae to internal anatomic markers rela

tive to total body length, including dif

ferences in position of such key structures

as the cephalic space, nerve ring, excretory

pore, excretory cell, first genital cell, anal

pore, and the last tail nucleus (Table 1).

All these distances of E. malayensis micro

filariae are smaller than those of M. formo

sana (Schad and Anderson, 1963). We are

able to readily separate E. malayensis

microfilariae from those of M. formosana

by these differences, and by considering

host species and differences in geographic

distribution. The precise identification of

a microfilaria from an animal is usually of

great importance for a clinical diagnosis in

veterinary parasitology. The morphological

observations presented here, may contribute

to subsequent studies of E. malayensis.

J: Percent distances from anterior end

Summary

Filarial parasites found in six of 36

adult cynomolgus monkeys (Macaca fasci-

cularis) imported from Indonesia, were

identified and the microfilariae are describ

ed. One female and three intact adult male

worms were taken from the connective

tissues of the body cavities of three different

monkeys. The male worms were 127-135

mm long by 0.5-0.62 mm wide; the female

worm was 305 mm long by 1.0 mm wide.

The worms had the following morphologi

cal characters: the esophagus consisting of

a muscular anterior portion and an un

usually long, simple, tubular, glandular

posterior portion; the well-developed cau

dal alae with nine pairs of large papillae

in males; and a short right spicule and an

exceptionally long left spicule in males.

These features were identical with those of

Edesonfilaria malayensis Yeh, 1960. Micro

filariae in the peripheral blood of four in

fested monkeys had no sheath, and aver

aged 99.7 /um in length by 4.1 ^m in maxi

mum width, which occurred at a peculiar

swelling between the head and nerve ring.

Two-parallel nuclei arranged like lips at
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the head portion were noticeable as well.

Morphological differential points between

the microfilariae of E. malayensis and

those of Macacanema formosana are dis

cussed.
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Explanation of Figures

Figs.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

1-6 Camera lucida drawings of Edesonfilaria

1

2

3

4

5

6

molgus monkey.

Anterior extremity of male, ventral view.

Esophago-intestinal region of male, lateral i

Posterior

Anterior

Posterior

extremity of male, ventral view.

extremity of female, lateral view.

extremity of female, lateral view.

Micr.ofilaria.

A:

AE:

AP:

CA:

CL:

EC:

EP:

PGC:

I:

LS:

Anus LTN:

Anterior esophagus NR:

Anal pore O:

Caudal alae P:

Cloaca PE:

Excretory cell RS:

Excretory pore T:

First genital cell V:

Intestine VA:

Left spicule

malayensis and its microfilaria from cyno

view.

Last tail nucleus

Nerve ring

Ovary

Papilla

Posterior esophagus

Right spicule

Testis

Vulva

Vagina
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