
AEDES BREEDING PLACES IN PHUKET

Vol  36  No. 3  May  2005 641

Correspondence: Boonchai Wongstitwilairoong, De-
partment of Enteric Diseases, Armed Forces Research
Institute of Medical Sciences (AFRIMS), US Army Medi-
cal Component, 315/6 Rajavithi Road, Phyathai,
Bangkok 10400, Thailand.
Tel: 66 (0) 2644-4888 ext 2580-1; Fax: 66 (0) 2644-
4980
E-mail: boonchaiw@afrims.org

INTRODUCTION

The examination of stool specimens for the
detection of intestinal parasites in our labora-
tory involves six microscopic analyses: direct
saline and iodine wet mounts of fresh stool, a
DMSO-mAFB stained smear of fresh stool, an
iodine wet mount and DMSO-mAFB stained
smear of a sample concentrated by the forma-
lin-ethylacetate sedimentation concentration
technique from a 10% buffered formalin pre-
served stool, and a trichrome stained smear from
a Zinc sulfate polyvinyl alcohol (Zinc PVA) pre-
served stool (Bronsdon et al, 1984; Garcia et al,
2001; James and Carol, 1999). Many laborato-
ries, however, are now routinely performing only
direct saline and iodine wet mounts of fresh stool
for the detection of intestinal parasites. Material
costs, labor costs, inconvenience, complexity,
and the toxicity of formaldehyde are factors in
this decision. While each laboratory must decide
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samples.  Saline, iodine, and DMSO-mAFB stained smears of fresh stool samples alone detected
significantly fewer parasites, finding only 50/66 (75.8%)  (p < 0.05).  Stool samples analyzed by
trichrome stained specimens preserved in Zinc sulfate polyvinyl alcohol (Zinc PVA) detected only 41/
66 (62.2%) of the parasites. In our study population, it was necessary to perform the National Com-
mittee for Clinical Laboratory Standard (NCCLS) recommended to accurately detect intestinal para-
sites. The concentration technique is simple and significantly increased the detection of intestinal
parasites.

for itself which tests it will run, this decision must
be based not only upon which procedures are
requested by the physicians who use the labo-
ratory services, the lag time during specimen
collection and submission to laboratory, and the
prevalence of different pathogens in their popu-
lation, but must also take into account the ac-
curacy of the diagnostic protocol (Hale et al,
1996; Garcia et al, 2001).

This study was performed to evaluate the
necessity of performing all of the NCCLS rec-
ommended procedures (especially the concen-
tration technique) that are described above.  To
accomplish this, the parasites detected by the
concentration technique of specimens preserved
in 10% buffered formalin was retrospectively
compared with those of the saline and iodine
direct wet mounts, and DMSO-mAFB stained
smears prepared from fresh stools.

MATERIALS AND METHODS

After informed consents were obtained,
stool specimens were collected from children 3
months to 5 years of age from the Sangkhla Buri
district in Kanchanaburi, a western province of
Thailand along the Thai-Myanmar border. All
stool specimens were processed by mixing one
portion of stool to three portions of preservative
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into 10% buffered formalin and Zinc PVA filled
vials (James and Carol, 1999). Saline and an io-
dine wet mounts of fresh stools were also pre-
pared.  These slides of fresh stool smears were
fixed in absolute methanol for 10 minutes and
air dried before weekly shipment to AFRIMS.
DMSO-mAFB staining (Bronsdon et al, 1984) for
detecting Cryptosporidium and Cyclospora oo-
cysts together with an iodine wet mount were
prepared from the formalin preserved specimens
after performing a formalin-ethylacetate sedi-
mentation concentration. Trichrome staining was
performed on the stool specimens preserved in
Zinc PVA (Bronsdon et al, 1984; James and
Carol, 1999; Garcia et al, 2001).

The chi-square test for  independent
samples was used for statistical analysis of the
results (Dean et al, 1990). A p-value of <0.05
was selected as the minimum level denoting sig-
nificance.

   RESULTS

From 16 October 2001 through 31 Octo-
ber 2002, 336 fresh and preserved specimens
from 336 patients were analyzed for ova and
parasites. A total of 66 parasites were detected
in 56 (16.7%) of the specimens. Of the 66 para-
sites found, the concentration technique permit-
ted the detection of 98.5% (65 of 66) of the total
parasites found, whi le direct smears and
trichrome stained smears allowed the detection
of only 75.8% (50 of 66) and 62.1% (41 of 66) of
the total parasites, respectively.

DISCUSSION

 In this study, 98.5% (65 of 66) of the total
parasites were found by a simple iodine wet
smear and modified acid-fast stained smear of
concentrated stool specimens. Significantly
fewer (75.8%) of these parasites were correctly
identified if the examinations were performed
only on fresh stool samples. Additionally, we
found that the addition of trichrome staining did
not identify any additional pathogenic parasites.
Trichrome staining alone correctly identified 41/
41(100%) of pathogenic protozoa, excluding
Cryptosporidium spp and Cyclospora spp.
These species stained poorly with trichrome.
Ascaris eggs stained too dark and were distorted
by the staining, so that they could not be identi-
fied. We did find the trichrome staining useful
for confirmation of G. lamblia cysts by facilitat-
ing the identification of their internal structures.
We also noted that nonpathogenic ameba (such
as E.coli cysts, E.nana cysts, and I.butschlii
cysts) could be more easily found on trichrome
stained smears than in iodine wet smears of a
concentrated specimen.

The results from this study differ from some
other recent studies looking at the same tech-
niques. In 2,204 specimens positive for patho-
genic protozoa, a detection rate of only 29.2%
was found using a wet mount of formalin-ether
concentrated stool, compared to 99.8% with
trichrome staining. (Garcia et al, 1979). A de-
tection rate of only 47.0% for iodine wet mounts
of concentrated stool as compared to 99.2% for

Table 1
Detection of ova and parasites from fresh stool, iodine stained concentrated stool, and via

trichrome staining.

Parasites detected

Parasite (n) Direct smear/ DMSO-mAFB Iodine-stained/DMSO-mAFB Trichrome
fresh stool (%) concentrated stool (%) staining (%)

A. lumbricoides  (13) 8 (61.5) 12 (92.3) 0
B. hominis (1)    0 1 (100) 1 (100)
Cryptosporidium spp (5) 4 (80) 5 (100) 0
Cyclospora spp (6) 6 (100) 6 (100) 0
G. lamblia (40) 32 (80) 40 (100) 40 (100)
Total (66) 50 (75.8) 65 (98.5) 41 (62.1)
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trichrome staining was reported. They went so
far as to suggest the use of a single trichrome
stained slide from a concentrated stool speci-
men as the sole means for routine detection of
intestinal parasites (James and Carol, 1999).
Similarly, the suggestion of one trichrome stained
smear of a concentrated stool specimen from a
sample from only a single specimen of PVA pre-
served stool increased the detection of parasites
and offered a cost savings in both material and
labor (Hale et al, 1996). However, it is reported
that only 14.6% of helminth ova and larvae can
be detected by trichrome staining alone in con-
centrated specimens (Wood et al, 1982). Some
parasites, including hookworm eggs, Trichuris
eggs and G.lamblia, may not concentrate as well
from stool specimens preserved in PVA as com-
posed to those preserved in formalin (Garcia et
al, 2001). While trichrome staining produces
uniformly well stained smears of intestinal pro-
tozoa, human cells, yeast cells, and artifact ma-
terial, and is the primary method for the confir-
mation of intestinal trophozoite and cyst forms
of protozoa, it is not recommended for staining
helminth eggs or larvae (Garcia et al, 2001;
NCCLS, 1997).  They are often too dark or too
distorted to be successfully identified. With some
highly experienced laboratory personnel, how-
ever, they are occasionally recognized and iden-
tified by this method. It is therefore recom-
mended that an iodine wet smear preparation,
and a modified acid-fast stained smear from the
concentrated stool specimen be used for the
identification of helminth eggs and larvae and
for Cryptosporidium and Cyclospora oocysts,
which will generally not be recognized on a
trichrome stained smear.

This study, adds to the call for each labora-
tory to decide for itself which diagnostic meth-
ods will best serve their populations.  The more
methods performed, the more parasites will be
detected, but there will be a corresponding in-
crease in cost and complexity. For our popula-
tion in Thailand with its large population of im-
migrants, poor sanitation, and AIDS patients, a
single trichrome stained smear of a stool speci-
mens has proven not to be  adequate. This re-
trospective analysis indicates that in our study
population, the routine use of the NCCLS rec-

ommended four procedures was necessary and
appropriate to successfully detect and confirm
all intestinal parasites, including protozoa, hel-
minth eggs, Cryptosporidium and Cyclospora
oocysts.

ACKNOWLEDGEMENTS

We would like to express our appreciation
to the Director of Kwai River Christian Hospital,
the staff in the hospital, all the staff in the En-
teric Diseases Department, and to Caroline
Dorworth Fukuda for her proofreading of this
manuscript.

REFERENCES

Bronsdon MA. Rapid Dimethyl Sulfoxide-modified acid
fast stain of Cryptosporidium oocysts in stool
specimens. J Clin Microbiol 1984; 19: 952-3.

Dean AG, Dean AJ, Burton AH, Dicker RC. Epi Info
Version 5: a word processing, database, and sta-
tistics system for epidemiology on microcomputer.
The Division of Surveillance and Epidemiologic
studies, Epidemiology Program Office, Centers for
Disease Control and the Global Programme on
AIDS, WHO. 1990.

Garcia LS, Brewer TC, Bruckner DA. A comparision of
the formalin-ether concentration  and trichrome-
stained smear methods for the recovery  and
identification of intestinal protozoa. Am J Med
Technol 1979; 45: 932-5.

Garcia LS. Diagnostic medical parasitology, 4th ed.
Washington, DC ASM Press, 2001; 741-85.

Hale DC, Carroll K, Kucera JR, Aldeen WE. Use of a
single slide trichrome-stained concentrate for the
detection of intestinal parasites. Stained concen-
tration procedure for ova and parasites. Am J Clin
Pathol 1996; 106: 175-9.

James AK, Carol JE. Justification for use of a single
trichrome stain  as the sole mean for routine de-
tection of intestinal parasites in concentrated stool
specimens. J Clin  Microbiol 1999; 37: 835-7.

National Committee for Clinical Laboratory Standards.
Procedures for the recovery and identification of
parasites from the intestinal tract, M28-A. Wayne,
Pa: National Committee for Clinical Laboratory
Standards, 1997; 17 (18).

Wood JC, Friedly G, De La Maz LM. Detection of hel-
minth ova and larvae in trichrome-stained stool
smears. J Clin Microbiol 1982; 16: 1137-44.


