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Influence of Refrigeration and Formalin on the Floatability
of Giardia duodenalis Cysts
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Giardia duodenalisysts obtained from fresh fecal samples, fecal samples kept under refrigeration
and fecal samples treated with formalin were studied as to their floatability on sucrose solutions with
the following specific gravities: 1,040 kgini,050 kg/m; 1,060 kg/m; 1,070 kg/m; 1,080 kg/m;

1,090 kg/m; 1,100 kgng%; 1,150 kg/m; 1,200 kg/m; and 1,250 kg/®) contained within counting-
chambers 0.17 mm high. Cysts that floated on and those settled down as sediments were counted, ar
had their percentages estimated. Sucrose solutions of 1,200 gnific gravity (the average specific
gravity of diluting liquids employed in floatation techniques) caused to float 77.7%, 78.4% and 6.6% of
theG. duodenaligysts obtained, respectively, from fresh fecal samples, fecal samples kept under refrig-
eration, and fecal samples treated with formalin. Cysts obtained both from fresh fecal samples and fecal
samples kept under refrigeration presented similar results concerning floatability. It was observed, how-
ever, that the treatment of feces with formalin diminished the cysts floatability under the various specific
gravities studied. This results should influence, the recommendations for transport and storage of fecal
samples used for parasitological coproscopy.
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The efficiency of the concentration techniques However, the majority of studies concerning
used in parasitological coproscopy depends on tlievestigation on the floatability of parasitic ele-
knowledge of physical properties of the fractionsnents are associated with the use of fecal samples
that compose the material to be examined (Ferreifacking any kind of preservation procedures. The
1972). Among these properties, the specific gravemployment of both physical and chemical agents,
ity is highlighted. such as refrigeration and formalin treatment for

The specific gravity of parasitic elements hagreserving fecal samples, is a common practice in
been studied through gradients of density (Ferreidinical analysis laboratories. Although questions
& Carvalho 1971, Moitinho 1980, David & concerning possible side-effects of these agents on
Lindquist 1982, Moitinho & Ferreira 1984, the floatability of parasitic elements do occur, they
Moitinho et al. 1986). are not so frequent as it would be desired. As a

A less hard-working technique - and therefore@esult, in some laboratories, all kinds of fecal
less liable to present inaccuracies - is the one theamples are equally submitted to the same diag-
employs counting-chambers. Adopted by Silvanosing techniques, regardless of their being pre-
(1984) and Moitinho and Ferreira (1992) in reserved or not.
searches concerning specific gravities of samples Though being rare, a bibliographical survey
of, respectively, helminth eggs and cyst&Gadr-  disclosed some researches focusing on this issue,
dia duodenali@ndEntamoeba colithis technique such as the ones carried out by Scholten and Yang
is based on the work of Sawitz et al. (1939) wh@1974), reporting having found no concentration
used analogous methodology to investigate thaf parasites in feces after their being stored in for-
floatability of Ancylostomidaeggs. malin; Moitinho and Ferreira (1984), comprising
studies on the effect of physical and chemical
agents on the floatability &ncylostomidaeggs;
and, Amato Neto et al. (1992), providing data on
the impact of formalin on the floatability of
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and treatment with formalin, on the specific grav1,040 kg/nf were obtained after mixing equal vol-
ity of G. duodenaligysts. umes of cysts suspensions witEnsucrose src])glrutions
of specific gravities of 1,300 kgAnl1,200 kg/n;
MATERIALS AND METHODS 1,180 kg/n%; 1,160 kg/mi; 1,140 kg/m; 1,120 kg/

Cyst suspensionsiVere obtained from human m3; 1,100 kg/n¥; and 1,080 kg//) respectively.
fecal samples containing. duodenalisysts col- Employing Pasteur’s pipettes, aliquots from the
lected not more than 24 hr before. Each fecaksultant mixtures were successively transferred to
sample was divided into three parts: one was Igie counting-chambers. Both, floating cysts that
aside without any kind of treatment; another pagdhered to the higher wall of the chamber and those
was kept under refrigeration a®G for three to \hose sediments rested on the lower wall of the
seven days; and, a third part was kept in 10% foghamber were counted with the aid of a 400 x
malin (one part of feces to two parts of formalinynagnification light microscope (Olympus Tokio,
also for a three to seven day period. Japan)G. duodenaliysts, either those derived

All'the three different fecal portions - those nofrom fresh fecal samples (non preserved), or from
preserved, the ones preserved under refrigerati@gcal samples kept under refrigeration, or from fe-
and those treated with formalin - were diluted intQ;a| Samp|es treated with formalin were ana|yzed.
water, being then screened for taking macroscopic Statistical analysis Probit analysis was used
particles off. The resultant suspensions were cefy compare the results concerning floatability of
trifuged for 5 min at 800 x g. The process of ceng, duodenaliysts obtained either from fresh fe-
trifugation in water was repeated on till there recal samples, or from those kept under refrigera-
mained only a limpid supernatant. Each sedimefion, or from the ones treated with formalin with
obtained was diluted into water for obtaining fecaihe purpose of disclosing which, and in what ex-
suspensions at 5% concentration. _ tent, stool treatment or treatments did influence the

Sucrose solutionsWere obtained by diluting G. duodenalicysts floatability. Probit analysis
commercial refined sugarcane (Unido Companyransforms proportions of cysts into empirical
Séo Paulo, SP, Brazil) into distilled water in ordeprobits. The equatio¥ = 5 + (x - m)/sdescribes
to get solutions of specific gravities equal to 1,31the relation between probits and log of specific
kg/m?, 1,300 kg/ni; 1,267 kg/m; 1,200 kg/md;  gravity, in whichm s the mean of the distribution
1,180 kg/nt; 1,160 kg/nt; 1,140 kg/m; 1,120 kg/  of specific gravity and, its standard deviation. A
m3; 1,100 kg/n; and 1,080 kg/mh They were complete explanation on probit analysis and its
checked on by means of an densimeter (Arba Glaggplication can be found elsewhere (Finney 1980).
Industry, Porto Alegre, RS, Brazil), ina 1,000 kg/ A Basic programme, developed by Claudio
m3-1,500 kg/ni scale model. Each one of the soSantos Ferreira, was used for calculating the
lutions had its specific gravity estimated in ordefyeighted linear regression, coefficients of deter-
to obtain solutions that, after added with cysts sugnination () and, the percentage of floating cysts
pensions, could yield solutions of specific graviin a solution of an estimated specific gravity of
ties equal to 1,250 kgfn1,200 kg/nt; 1,150 kg/ 1,180 kg/rd.
m3; 1,100 kg/mi; 1,090 kg/nd; 1,080 kg/rd; 1,070
kg/m?; 1,060 kg/n; 1,050 kg/mi; and 1,040 kg/ RESULTS
m3, foreseen for the experiments. Table | shows, in percentages, the results of

Counting-chambersWere made of glass slidesfloating G. duodenaligysts obtained either from
to which rectangular supports, obtained from covfresh fecal samples, from fecal samples kept un-
erslips (0.17 mm high), were added providingler refrigeration, or from those treated with for-
boundary chambers of 16 mm x 18 mm x 0.17 mmalin, all of them being immersed in sucrose solu-
(Moitinho & Ferreira 1992). tions of different specific gravities.

Floatability - In order to achieve the floatabil-  Table Il presents data on the median specific
ity determinations, fecal suspensions contai@ng gravity for the floatability ofG. duodenaliysts
duodenaliscysts were blended by mixing themobtained either from fresh fecal samples, from those
with sucrose solutions to get the foreseen specifi@pt under refrigeration, or from the ones treated
gravity values. In order to obtain solutions of 1,25Qvith formalin, as well as, data on the weighted lin-
kg/m® and 1,200 kg/rhspecific gravities, cysts ear regressions, coefficients of determinatiéh (r
suspensions were mixed with sucrose solutions aind, fiducial limits (FL).
respectively, 1,312 kg/#(in the proportion of 1:4) Using the equation of probits, for a specific
and 1,267 kg/m(in the proportion of 1:3) specific gravity equal to 1,180 kgfnthe proportions (%)
gravities. Solutions of specific gravities equal tof G. duodenaliscysts were estimated to be the
1,150 kg/n%; 1,100 kg/mi; 1,090 kg/m; 1,080 kg/  following: 72.1% (95% FL, 38.1% - 93%), when
m3; 1,070 kg/n3; 1,060 kg/nd; 1,050 kg/m}; and  obtained from fresh fecal samples; 69% (95% FL,
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TABLE |

Floatability ofGiardia duodenaliysts obtained from fresh fecal samples, from those kept under refrigeration
and from the ones treated with formalim

Fecal samples

Fresh Preserved
Especific Refrigeration Formalin
gravity
Cysts Floatation Cysts Floatation Cysts Floatation
(kg/m®) no. % no. % no. %
1,040 4,326 0.2 4,069 0.9 3,229 0.0
1,050 4,054 1.8 4,094 1.2 3,107 0.7
1,060 3,410 7.4 3,673 5.6 3,717 0.9
1,070 3,576 17.4 3,661 13.9 3,225 1.3
1,080 3,522 31.1 3,341 28.3 3,418 1.4
1,090 3,633 39.5 3,778 38.5 3,209 0.4
1,100 3,932 50.3 3,409 44.4 3,087 1.6
1,150 3,827 67.5 3,326 62.1 3,214 3.5
1,200 1,770 77.7 1,650 78.4 1,484 6.6
1,250 948 85.9 870 84.5 758 33.0
TABLE Il

Regression equations, coefficients of determinati®n ifredian specific gravity and fiducial limits for the
floatability of Giardia duodenalicysts obtained from fresh fecal samples, from those kept under refrigeration
and from the ones treated with formalim

Fecal samples

Fresh Preserved
Estimated values Refrigeration Formalin
Regression equations Y=2.555 + 42.145X Y=2.576 + 40.839X Y=1.761 + 24.413X
Coefficients of determinationqr 77.3% 82.4% 75%
Median specific gravity (kg/f) 1,117 1,122 1,299
Fiducial limits (95%) (1,089; 1,165) (1,098; 1,165) (1,239; 1,468)

38.1% — 90.3%), when derived from fecal samplesysts that either float on or settle down as sedi-
kept under refrigeration; and, 6.2% (95% FL, 2.9%nents when immersed in solutions of which the
- 11.8%), if derived from fecal samples previoushspecific gravities are already known. In addition,
treated with formalin. data on the literature surveyed indicate that results

Differences in floatation observed among cystsf floatability obtained by means of gradients of
from fecal samples previously kept under refrigdensity (Moitinho 1980, Moitinho et al. 1986) can
eration and those from fresh samples were fourtzk actually compared with those obtained by em-
to be not significant when probit analysis was employing counting-chambers (Silva 1984, Moitinho
ployed. However, cysts obtained from fecal Ferreira 1992).
samples treated with formalin presented strikingly The investigation for ascertaining floatability
and significantly different results concerning floatausing counting-chambers, adopted in the present
tion when compared with those obtained with cystgaper, disclosed that solutions of specific gravity
from fresh fecal material. equal to 1,200 kg/fr the average specific gravity

of diluting liquids employed in techniques of floata-
. DISCUSSION ] ] tion - caused 77.7% of tii& duodenaligysts from

The counting-chamber technique - simpler thapon-preserved fecal samples to float (Table I
that of gradients of density employed in researchgsalagous works carried out with this species
on the floatability of parasitic elements - allowsshowed indices of floatability equal to 74.6% and
one to calculate the accumulated percentages @8.59%, for this same specific gravity, when em-



574  Floatability of Giardia duodenalis Cysts * Maria da Luz R Moitinho et al.

ploying, respectively, sucrose gradients (Moitinho REFERENCES
et al. _1986) and counting-chambers (Moitinho & mato Neto V, Braz LMA, Campos R, Ogassawara S,
Ferreira 1992). Motta HMC, Morandi NF, Marques HHS 1992.

By using counting-chambers, it was also inves-  Avaliagdo da influéncia do formol na pesquisa de
tigated the impact of both variables - refrigeration oocistos deCryptosporidiumsp. nas fezes, através
and formalin treatment - on the floatability Gf do método de Sheater e do “CoproteB&v Hosp
duodenaliscysts. Reports on the influence of for- ~ Clin Fac Med S Paulo 4231-233.
malin on the yield of parasites concentratiofPavid ED, Lindquist WD 1982. Determination of the spe-
(Scholten & Yang 1974) and on the reduction of cific gravity of certain helminth eggs using sucrose

. - gradient centrifugationl Parasitol 68916-919.
Cryptosporidiumocysts ﬂo.atablmy (Amato Neto Faust EC, D’Antoni JS, Odom V, Miller MJ, Peres C,
et al. 1992) can be found in the literature.

: . Sawitz W, Thomen LF, Tobie J, Walkern JH 1938.
Furthermore, recommendations concering the A citical study of clinical laboratory technics for

use of sedimentation procedures, specially the for- giagnosis of protozoan cysts and helminth eggs in

malin-ether sedlm_entatlon, are reported for feqal feces. Am J Trop Med 1:8169-183.

samples treated with formalin (lvey 1970, Garcia&erreira CS 197 Zontribuicio para o Estudo de Método

1992a). de Pesquisa de Ovos de Helmintos nas Fezes,
Though the above mentioned studies call at- Instituto de Ciéncias Biomédicas, Universidade de

tention either to the effects of formalin on the con-  S&o Paulo, Séo Paulo, 39 pp.

centration and floatability of parasites or recomFerreira CS, Carvalho ME 1971. Gradientes de sacarose

mend sedimentation processes for fecal samples Rﬂigeg?rgggo de elementos parasitaRes. Paul

treated with formalin, there are others that, on th )

L . - Iginney DJ 1980. Probit Analysis 3rd ed., Cambridge
contrary, advocate mixing the stools with formalin University Press, Cambridge, 333 pp.

as a previous procedure to the use of floatation tecBzrcia LS 1992a. Collecttion and preservation of fecal

niques (Garcia 1992b). specimens: Preservation of specimens, p. 7.2.2.1-
The results of this paper show, unmistakably, the 7.2.2.6. In HD Isenberg;linical Microbiology Pro-
reduction of the floatability o6. duodenalicysts cedures Handboolmerican Society for Microbi-

after their being treated with formalin. No signifi-  ology, Washington. _ o

cant changes on the cysts floatability were observéggrcia LS 199%b- Mlcrtostqoplt;: e)'(amlnl?tltonﬂ oftfetpal
after the stool samples were preserved by keeping SPEcImens: Loncentration by zinc suliate floatation,
them under refrigeration. Moitinho and Ferreira Ei.oTc.)S'S'F}r;)ngi.rAéé lﬂ;ﬁggg&ﬁiﬁggfggﬁiroﬁr
(1984), carrying out similar work, did not find out 9y y

- S . Microbiology, Washington.
any reduction on the floatability éincylostomidae Ivey MH 1970. Laboratory procedures in parasitology, p.

eggs by using refrigeration. These data are opposed’1756-1768. In S Frankel, S Reitman, AC Sonnenwirt
to those of Sawitz et al. (1939), according to whom  (eds), Gradwohl's Clinical Laboratory Methods and

the permanence of stools in refrigerator reduces the Diagnosis, The CV Mosby Company, USA.

floatability of eggs of this helminth. Moitinho MLR 1980. Discriminagdo de Ovos de
Solutions of specific gravity equal to 1,200 kg/  Helmintos em Gradientes de Sacaro$@culdade

mS3 caused the floatation of respectively 77.7%, ge Fiég‘ﬂasp':a:m?fu“cas: Universidade de Sao

0 0 ; ; aulo, Sé&o Paulo, 45 pp.

E'gﬁ]?rggl’? f?afaf)sfrﬁp()jllégfj?rrc])?n“gt:r{stszOkt:atginfr?dé\domnho MLR, Fgrreira CS 1984. Flutuabilidade de

refrigeration and from the ones treated with for- g\(%ss gg :ﬁér;gst?;m?gag;agémtgsuﬁ Ss;c(): gr:ji' .

malin (Table I). Similar proportions of floatirng. 24 15-18.

duodenaliscysts were estimated by the equatiofoitinho MLR, Ferreira CS 1992. Avaliagio de massas

of probits for a specific gravity equal to 1,180 kg/  especificas de cistos Gsardia duodenali® Entam-

m3, which is the specific gravity of zinc sulfate  oeba coliRev Inst Med Trop S Paulo:305-397.

solution employed by Faust et al. (1938). Theskloitinho MLR, Falavigna DLM, Dias MLGG 1986.

results indicate that the percentage of non-recov- Flutuabilidade de cistos de protozoarios em

ered cysts is not high when one uses, for instance, 9radientes de sacarosiénc Cult Saude:&7-30.

the Faust et al.’s technique in the researcts of Sawitz W, Tobie JE, Katz G 1939. The specific gravity

: ; : . of hookworm eggsAmer J Trop Med 19171-179.
duodenaliscysts obtained from fecal material, ei Scholten TH, Yang J 1974. Evaluation of unpreserved

the( fresh or kept under refrigeration. Obviously; and preserved stools for the detection and identifi-
similar observations do not apply for fecal mate-  casion of intestinal parasitesm J Clin Pathol 62:
rial previously treated with formalin. 563-567.

Results presented in this paper shall influencgilva CRR 1984Uso de Camaras para Avaliagdo de
in the practice, the recommendations concerning Massa Especifica de Ovos de Helmintostituto
transport and storage of fecal material destined for de Ciéncias Biomédicas, Universidade de S&o Paulo,
parasitological coproscopy. Séo Paulo, 31 pp.



