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Rapid Diagnosis of Brugia malayi and Wuchereria bancrofti

Filariasis by an Acridine Orange/Mlcrohematocnt , ~

Tube Technique \ | - PR VAN
-(.__"«..‘"‘f L . A

Gary W. Long, Letand S. Rickman, and thn H Cross’, Infectious Diseases Department, Naval Medical Rec.-arch
Institute, Bethesda, Maryland 20814-5055. *Civision of Tropical Public Health, Unformed Servces University of the
Health shinces. Bethesda, Maryland 20892
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ABSTRACT: A microhematocrit tube technique for di-  Brugia malavi. Sensitivity can be increcs.d by
38",‘;3 "’{ human filaniasis has :‘c“ ,P@Eg’{‘_"‘f d‘; filtration of from | to 5 ml of blood on a Nu-
scribed. A system incorporating hepann, Ajan ,
acridine c-ange into a microhematocnt tube (Truanti- cleporc filter (Chulamk :mfi Desowitz, 1970). E%qlh
tative Blood Count. QBCS) has been commercially  Of these tcchmqugs require from 30 to 60 min.
developed for the quantitation of blood countsand has A microhematocrit tube method was descriied
been used for the diagnosis of malasia. We evaluated by Goldsmid (1970) and Goldsmid et al. (1572)
this test for its usefulness in the diagnosis of filanasis. as a rapid method for the diagnosis of human
Upon centrifugation, the parasites were concentrated flariasi . ..
in the area of the buffy coat and could be observed ariasis. The technique was more sensitive than
through the wall of the tube. The parasites were con- 2 thick blood smear and can be camr.d opl n 5-
centrated further by a plastic Roat that expands the 6 min.’ O ( et

i Jf(jK\F.chJCHI( /
buffy coat and conlines the parasites 1o the periphery.. ———A microhematocnt technique has hecfidevel-

of the tube. Acridine orange stains thc\DNAi” of the
parasite, and morphologic characteristics can bc ex- oped for the quantitation of granu.ncyies. lym-

amined by fluorescence microscopy. The terminal and ~ Phocytes/monocytes. and platelets and is com-
subterminal nuclei and long cephalic space of Brugia  mercially available (QBCS capillary klood tubes?.
malla_yi. st“fl}'ﬂs ‘?!Cb!\‘POn ?;hahc SN.C‘C and GPd:la These tubes have been used to dingnuse Plas-
nuclies o ucnerer:a ACrofti, "were casily recogniz : ; . Tt .

and differentiated from each other. Microfilariac were modl.um‘ Jalciparum malaria (Spm.mafn. et al.
detected in samplmddutcd 10 a ievel of approtimately 1988; Rickman et al., 1939). The parasites are

so/ml. Ke \/u\)m asy e A ﬂ'tS stained by the acridine orange dye and can be
L ﬁ i - i ) observed within the packed red bloc: zell layer
' "‘U,y) //A’é"‘joz 15y .~ N ra/ Mol fe usinga 50 objective. W recently observed that

Staining cffrom20t0 60 . ofblood onathick  these tubes could be usec for the detection and
smear is currently the m- 1 commonly used identification of 8. malayvianad W. ban.:rofti mi-
method of dxagnosns of W uchererm biznc oftiand , crofilariac. 0 //\ , i , .
e O D L LT
ged )Jum\m RIS T @ *"(l%‘s AU Granes (M icohe vyt oir]

\\‘ T“_\ i ‘r_w‘\‘jtu% P’S’)’\" i 610/63/ ﬂ%’ 274



Brugia malayi was grown in jirds (Meriones
ungufcufatus) (Ash and Riley, 1970) and col-
" lected from the peritoneal cavity. Wuchereria
bancrofti was collected by venipuncture from hu-
man donors in the Philippines, frozen in liquid
nitrogen, and thawed immediately before use.
Thawed parasites were alive and motile, Para-
sites were mixed with {resh heparinized human
blood for study.

The QBCS tubes (Becton Dickinson, Franklin
Park, New Jersey) were used according to man-
ufacturer's instructions. The tubes were filled with
blood to a premarked level {approximately 55—
65 ul) and mixed with the acridine orange dye,
which coats the interior of the tube. The tubes
were stoppered and the plastic float was inserted.
The tubes were centrifuged at 12,000 rpm for 5
min and observed by fluorescence microscopy
(Olympus BH-2 with standard filter sets for fluo-
rescein) using a 20x (SPlan 20, Olympus) ob-
jective ora 50 x oil immersion (DPlan 50, Olym-
pus) objective. The tubes were held in a trough
cut in a Plexiglas block (Goldsmid et al., 1972)
and covered with immersion oil to improve res-
olution (Woo, 1969). Thick films were prepared
by spreadiag 10 u! of blood over an area of a
microscope slide approximately 1 % 2 cm, stained
with Giemsa stain, and the parasites were count-
ed bv light microscopy. In | cxperiment. 2-fold
dilutions of blood were prepared and examined
by both thick ilm and QBCs.

Both 7 bancrot and B, malayi microfilariae
were observed castly using a standard 20x ob-
jective. The mucrofilaniae were stained by acri-
dine orange dye while in the tube. Nuclei flu-
oresced bright green and were clearly visible.
Prrasites were moule and concentrated in and
around the buthv coat. Micratilanae in the plas-
ma were clearly visible in the tube, having been
displaced to the periphery by the plastic tloat.
Microfilartae in the buffy coat were not seen as
casily due to the intense fluorescence of the
mononuclear and polymorphonuclear cells in this
layer: however, their movement and the distur-
bance of the surrounding cells were detected
readily. Parasites in the upper portion of the
packed red cell laver could be examined easily
against the dark background of the ervthrocyies.
The terminal and subterminal nuclet of 8. ma-
fave (Fig, 1) were wvisible, making species iden-
thecation posstble. The long cephalic space. also
charactenistic of 8. ralavi, was hghtly stained
but clearivadenufiable (Fig. 2). The caudal nuclet
(Fig. 3 and short cephahe space (Fig. 4) of 11
fancrotn were distngt,

Fiounres 14,
of acridine orange-stained Brugia malayi in QBO tube.
The view of the posterior region shows terminal and
subterminal nuclet. 2, The long cephalic space is visible
on this specimen of B. malayi as is the lightly stained
sheath, 3. This figure shows the caudal nuclei of Wich-

1. Fluorescence micrograph (x $00)

crerta bancrofti. 4. Anterior of W, bancrofiy pare
the short cephalic space of this parasite @ith that & 8
malavt in Figure 2.
/Ngu“l-/
pfc;-?'
2 [o]

Microtilaniae of B. malayi were iToted :n a
2-fold senes in human blood to test both sen-
sttivity and the ability of the test o allow qua:
tification of parasite numbers. Counts were cont -
pared 10 thick blood smears that were prepared
and counted as described above, QBCOS wbes

A 120
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were prepared and examined using a 20x ob-
jective. The buffy coat was brought into focus
and the parasites were counted as the tube was
rotated in the Plexiglas holder. In tubes with large
numbers of parasites a reference point was picked
out 1o ensure that the entire contents of the tube
were counted around the entire circumference.
Counts of B. malayi microfilariac performed us-
ing the tubes agreed closely with the stained
smears (Table I). ;

Microfilariae of B. malayi and W. bancrofti

were detected quickly and easily in blood sam-
ples using the QBCS tubes. Due to their relative
density, the microfilariae concentrated in the buf-
fy coat region during centrifugation (Goldsmid
et al., 1972). Further, the inclusion of the plastic
float within the capillary tube displaced the con-
centrated parasites to the periphery of the tube.
The distance between the float and the inner wall
of the tube is approximately 40 um, and the par-
asites are contained within this space. As a con-
sequence of this and the concentration effect, al-
most all parasites collected in the tube were
visible. Estimation of parasite counts by QBC®
agreed well with direct counts of blood smears.
In addition, staining of the nuclei by acridine
orange made determination of species possible
immediately.

In this study parasites were detected at a con-
centration of 50 microfilariae/ml. The theoreti-
cal limit of the test is 16 parasitcs/m! assuming
60 ul of blood per tube. The fact that parasites
were concentrated from a relativeiy large volume
of blood increased the sensitivity and reduced
the time required for examination of the speci-
men. The QBC® method is less sensitive than
the membrane filtration technique, which can be
used to detect | parasite/ml. However, the QBCS
has the advantage of speed and relative ease of
use, and staining reagents are incorporated into
the tube.

The QBCS test was found to be a simple and
effective way to detect microfilariac of W, ban-
crofti and B. malayi quickly. The tubes are de-
signed for blood collection by finger stick. con-
tain EDTA (cthylenediaminetetraacetic acid) and

sodium heparin, and are precoated with acridine -

orange. Microfilariae can be detected and count-
ed in this system using a light microscope al-
though species cannot be determined. Where a
centralized laboratory is available specimens can
be collected in the field and returned for exam-
ination. Although parasites lost motility over

time, they retained their morphology over sev-

TasLe I. Comparison of QBC# and thick smear tech-
niques for quantitation of microfilariae of Brugra ma-
{ayi.

Thick smear QBCH 1ube
Fotat Total
mcrofilanae microfilanac
counted/ 10yl Parasitessml® counted/tube  Parasites mit
15 1.500 t -
7 700 42 701
4 00 20 i3]
i i 100 . 133
0 - 3 50

* Determined from thick ilm count (count times 100),

t Determined by multiplying the QBCS count by 16.7 (assurming 60 ui
blood/tube).

$ Too numerous to count.

eral days at room temperature (23 C) and for at
least 7 days when refrigerated. We have not as-
sessed their stability in a tropical environment
or under ficld conditions.

We found the QBC® test 1o be a fast and sim-
ple method for detection and identification of
microfilariae of W, bancrofti and B. malavi. The
test can be performed from a finger stick blood
collection, its sensitivity is greater than that of a
thick blood smear, and it can be performed in
approximately 10 min. A thick smear on the
other hand requires 30 min or more for drying
and staining. We believe that the test is a prom-
ising technique for the diagnosis of filariasis.

This work was funded in part by the Naval
Medical Research and Development Command
work unit #3M263763D807AH130. The opin-
ions and asscrtions herein are those of the au-
thors and are not to be construed as official or
as reflecting the views of the U.S. Navy or the
naval service at large.
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New Ho3t and Locality Record for Trypanosona peromysci

Richard D. McKoWp, Steve J. Upton*, Robert D. Klemm+, and Robert K. Ridley, Department of Jaboratory
Medicine, Coliege of Yeterinary Medicine; “Division of Biology; and tDepartment of Anatomy and Physiplbgy, College

of Veterinary Medicine,

ABSTRACT: Trypanosoma péxomysci Watson, 1912
(Sarcomastigophora: Kinetoplastida), is described from
a new host and locality. One of 20§5.0%) Peromyscus
leucopus collected from Pottawatomieand Riley coun-
ties in Kansas was found to harbor thé\parasite. Mor-
phometric and statistical analysis confifged the try-
panosome 10 be indistinguishable from T. Bgromysci.
the only difference being a greater mean flagelidg length
ihan reported previously. This is the first reported oc-
currence of 7. peromysct in the white-footed mdyse
(Peromyscus feucopus noveboracensis Fischer, 1829) any
also the first record of its occurrence in Kansas.

Two species of trypanosome, Trypanosoma
cruzt and Trypanosoma peromysci, have been
reported to occur in Peromyscus spp. (Wood,
1934.1942,1952a, 1952b. 19735a, 1975b; Davis,
1952: Esquivel et al., 1967; Burkholder et al/

" 1980). Trypanosoma peromysci was first de-
scribed by Watson rn Watson and Hadwen (J912)
in Peromyscus maniculatus, Peromyscusfhebra-
censis (now P. maniculatus nebracepfis), and
other species coliccted from Lethbrigée, Alberta,
Canada. Since that time, additigfal hosts and
localities for the parasite have bgen reported. in-
cluding P. maniculatus from Mew Mexico. Ani-
sona. and California (Woods1942, 1952a, 1975a;
Davis, 1652). Peromvscuy/truel from Arizona and
Califorma (Davis, 19¥%2; Wood. 1952a. 1975a.
1975b). Peromyscughalifornicus from California
(Wood. 1942, 1982a), Peronnyscus boylii from
Cahfornia (Wogd. 1942, 1952a; Davis. 1952);
and Peromysgfis nudipes from Costa Rica (Es-
quivel ¢t all 1967). The parasite has not been
recorded greviously from Peromyscus leucopus.

Durigh an ongoing survey ol protozoa of small
mamphals in Kansas, 20 7. /encopus were col-
lectgd from 2 locations; 17 mice were collected
hefiveen | May and 30 June 1988 from Potta.

atomie County (39°1 3'N.96°30'W), and 3 mice

ansas State University, Manhattan, Kansas 66506

were collected between | March and 30 Apnl
1989 from Riley County (25°08'N, 96°29'W). All
mice were caught usingSherman Live Traps (H.
B. Sherman Traps, Tdllahassee, Florida) baited
with a mixture of pednut butter and oatmeal. The
rodents were tragsponted to Kansas State Uni-
versity where #lood samples were obtained by
tail bleeding/Anto heparinized microhematocrit
capillary yfbes (American Scientific Products,

% McGawPark, lllinois). Thick and thin blood

\meary’ were air dried and stained with either

episa stain or a moditfied Wright's stain (Leuko
Sift\§tain Kit, Fisher Scientific, St. Louis, Mis-
fouri).’Qf 20 mice, 1 (5.0%), collected from Riley
County, Was found to be infected. All specimens
were elonghe trypomastigotes with the nucleus
located slightly anterior to the midpoint of the
body and both%he anterior and posterior ends
tapering to a poiN (Figs. [, 2). After morpho-
logical and statistic) analysis it was concluded
that the trvpanosome Sgecies found was 7. pero-
mysci. N :

Davis (1952) presented\g table listing ‘mea-
surcments of 5 parameters hom the specimens
she examined, and Esquivel e \al. (1967) listed
measurements for 3 additional Ppgraméters, Be-
cause a complete description of T-\peromysci is
lacking, a description of the parasite fpm 2 new
host. P. feucopus. is provided. ‘

Twenty-five trvpomastigotes were viewdy, with
a Zeiss Standard RA microscope using a |
oil immersion objective, Actual measureme
and morphometric analyses were performed us-
ing the Microcom PM Interactive Image Anal-
vsis for Planar Morphometry (Southern Micro
Instruments, Atlanta. Gueorgia) in conjunction
with a Zenith ZW248-12 computer, All siatis-
tical analyses were made using the Number




