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SHORT COMMUNICATION

Preparation of Sand Fly (Diptera: Psychodidae: Phlebotominae)
Specimens for Histological Studies

Beatriz Gomes Brazil/*, José Lino-Neto*, Reginaldo Pecanha Brazil

Centro de Pesquisas René Rachou-Fiocruz, Av. Augusto de Lima 1715, 300190-002 Belo Horizonte, MG, Brasil
*Departamento de Biologia Geral, UFV, Vi¢osa, MG, Brasil

Phlebotominae sand fly specimens were prepared for histological and physiological studies. Different fixatives
were tested on sectioned and whole bodied adult females in order to obtain good fixation and provide satisfactory
penetration of the embedding media. All fixed specimens were infiltrated (up to seven days under 5°C) and embed-
ded in hydroxyethyl metacrylate. Two-three pm sections were stained, mounted in Canada balsam and observed by
light microscopy. Best results were achieved when whole bodied insects were double fixed in Bouin's and Carnoy’s
fluids (4 h/2 h) and stained in Hematoxilin/Eosin or fixed in calcium formaldehyde and stained in mercury bro-
mophenol blue.
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There are few morphological studies on the internalifferent chronological and physiological ages could be
organs of phlebotomine sand flies, vectors oflthish- obtained and prepared for histological studies.
mania spp. causing cutaneous and visceral leishmania- Specimens dfutzomyia longipalpisrom a colony of
sis. Most published studies were done several years ae Laboratory of Leishmaniasis (CPgRR- Fiocruz) main-
and involved predominantly Old World species (Adler &ained in the laboratory according to the already
Theodor 1926, Christophers et al. 1926, Perfilev 1928a fireconized techniques (Brazil et al. 1997) were used. When
Lewis & Minter 1960, Lewis 1965, Davis 1967). More repupation occurred the specimens were sexed as described
cent publications on this subject refer to parasite-vectby Brazil and Brazil (2000) and transferred individually to
interactions or peritrophic membrane formation and blooeimergence vials. The vials were numbered and emergence
digestion (Gemetchu 1974, Waltetsal. 1987, 1989, 1995, of the insects monitored at hourly intervals. Unfed adult
Blackburn et al 1988). specimens were fixed at pre-determined times from the
Guzman et al. (1994) and Abassy et al. (1995 a, b, fijst hour after emergence until the fifth day. Five day-old
using histological methods studied the physiology afand flies were fed and fixed in the same wrrjor to
feeding and embryonic development Bhlebotomus fixation the insects were aspirated from the emergence
duboscgiand P. papatasirespectively under the light containers, anaesthetized by cooling at 4°C and placed
microscope obtaining satisfactory results what indicaten a glass slide in a drop of fixative under a stereoscopic
these methods as practical tools for physiological studiicroscope. After removing the appendages each speci-
ies of sand flies. men was transferred to glass vials containing the fixative
The most recent literature on histological techniquesf choice.
suggests that historesin is a good alternative to paraffin The following fixatives were evaluated for histology:
for obtaining sections as thin as 0.5 pm, eliciting a bett8ouin’s fluid, Carnoy’s fluid, paraformaldeyde, Kleinberg’s
visualization of the tissue and cell structures (Junqueiflaid and double fixation in Bouin’s and Carnoy’s fluids.
1995). Different fixation times were tested, ranging from 0.5-12 h.
Based on this and aiming to study the functional moSpecimens either had the scutellum removed, the thorax
phology of the salivary glands of adult phlebotomine sargkparated from the abdomen or where left entire.
flies, we developed a procedure in which specimens of Atthe end of fixation, the specimens were rinsed sev-
eral times in distilled water for 45 min until no more yel-
lowish color could be seen. They were than transferred to
70% alcohol. When necessary the insects were stored in
: . - - alcohol at 4°C to complete dehydration later.
This work received financial support from Capes, CNPq  £or nrotein detection the insects were fixed by immer-
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As embedding media we used historesin (hydroxyethglands, nerve cord, muscles and fat body and the results
metacrylate-Leica historesin embedding Kit-Leica instruare presented in the Table and in the Figs 1 tol1.
ments GmbH). After several timing experiments, the fol-  Studies of the functional morphology of the salivary
lowing schedule was established to be used on tlgi&ands as of other organs of adult insects require the ex-
supplier’s two-step recommended infiltration: (i) pre-infil-act age of the specimen to be known, since this could
tration in a 1:1 mixture of historesin infiltrating solution/reveal age-related differences. Individual confinement of
95% alcohol, kept overnight in the refrigerator; (ii) slowpupae and hourly monitoring of adult emergence ensured
infiltration in the pure infiltrating resin at 5°C for at least a&his in the present study. Phlebotomine sand flies are
week. During the embedding the vessel containing ttenall insects and specimens can easily suffer mechanical
resin preparation was kept on ice inside a Styrofoam babamage, so that excessive manipulation should be avoided
to prevent early polymerization. in morphological studies. Sexing the pupae and individu-

At the end of the embedding procedures the moldsizing them in emergence vials, from which specimens
containing the specimens were kept at room temperaturan be obtained directly for fixation, can avoid such dam-
under cold light for about 2 h or until polymerization wasge. Despite this fragility, the chitinous exoskeleton of
completed. As this resin is somewhat hygroscopic aritle insects presents a barrier to the penetration of plastic
the RH in the laboratory was high, at the end of polymeinfiltrating solutions and embedding media. This results
ization the molds containing the specimens were takenitothe loss of suitable material during microtomy, due to
an oven and kept at 60°C for one night. The specimesaparation of the specimen from the resin block. To avoid
were then stored in a dessicator containing a dehumidifghis problem, various methods of fixation were tried. In
ing agent (silica gel), until microtomy could be carriedpite of their good fixative properties, paraformaldehyde,
out. Kleinberg’s and Bouin’s fixatives did not permit good in-

Thin sections (2-3 um) of the specimens were obtaindittration of the resin. Carnoy’s fluid reacted with chitin
using a rotary microtome (Microm HM 340 E) with glasssoftening the insect body in such a way that it could be
knives. The sections were recovered one by one in dropamaged during the subsequent procedures. It also
of distilled water on a clean microscopy slide and left onlaached material from the epidermis and consequently
hot plate for few hours to ensure adherence. Prior to utifirovided very poor histological preparations. Better re-
zation and at no more than a week the slides were clearsedts were achieved through the double fixation of whole
for 1 h in a sulfochromic solution, rinsed in distilled watemsects in Bouin’s and Carnoy’s fixatives. These speci-
and left to dry at 70°C for one night (Chandler &mens were immersed individually in the former for 4 h and
Schowenwolf 1987). than transferred to the latter for 2 h. Fixation in calcium

The sections were rehydrated and stained in Harfiegrmaldehyde was satisfactory and did not cause any prob-
hematoxylin/eosin for general morphology studies. Metems with infiltration. However, the most satisfactory in-
cury bromophenol blue was used for protein detectidiitration was achieved for insects fixed either in Bouin/
according to (Pearse 1972). After staining and drying, tli&arnoy’s or calcium formaldehyde fixatives if the speci-
slides were diaphanized in xylene and mounted in Canaufeens were left infiltrating for at least a week in the refrig-
balsam. erator. Loss of material was also reduced.

The methodology detailed above allowed preparations Historesin is the best embedding medium for the his-
of various sand fly organs to be obtained. Good resultslogical preparation of sand fly-sized insects (2-3 mm) as
were achieved for the observation of salivary glands, difiltration may be carried on inside small glass or plastic
gestive tract, Malpighian tubules, ovaries, accessomyals using little quantities of resin. This process also

TABLE

Results obtained on different procedures of preparation of sand flies for histological studies of historesin (hydroxiethyl
metacrylate) embedded specimens

Fixative/procedure Fixaticgh Infiltration P Microtomy
Bouin Good from 4 h Poor Loss of specimens
Kleinberg Good from 4 h Poor Loss of specimens
Paraformaldehyde Good from 4 h Poor Loss of specimens
Carnoy Loss of material at Good Loss of specimens
any length of fixation
Bouin/Carnoy Good fixation Good Good sections,
little losses
Halved insects Improved in all Improved Difficulties in
fixatives microtomy
Whole bodied insects Good in Bouin/ Good improvement Very good sections,
Carnoy ifdone at 4°C for great decrease in
aweek losses

a: from 0.5 hto 12 hp:1.historesin infiltration solution + 95% alcohol (1:1) over night; 2. pure infiltration solution at 5°C for at least
aweek
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Sections ofLutzomyia longipalpidemale specimens from different preparations embedded in historesin. Figs 1-2: respective ventral and
sagittal sections, of thoracic specimens fixed in Carnoys fluid showing loss of material between the exoskeleton and souselsis, p
infiltration and consequent damage due to microtomy. Col H/E 50X; 50X. Figeflian sagittal section of a whole Bouins/Carnoys-fixed
insect, showing integrity of specimen within the resin section. Col H/E 15X. Figs 4, 6, 8: sections of Bouins/Carnoyséinxethsp€ol
H/E. Figs 5, 7, 9-11: sections of calcium formaldehyde-fixed specimens. Col-Mercury Bromophenol Blue. 4: sagittal sectidrand he
part of thorax 100X; 5: sagittal section of thorax and head 50X; 6: ventral-longitudinal section of thorax 37.5X. 7: tgtai & 250X.
Fig 8, 9, 11: sagittal (8, 9) and ventral (11) sections of abdomen showing ovaries in different phases of maturatidn2®Xnitid: eggs
already formed 25X. Fig. 10: transversal section of the abdomen showing accessory glands of reproductive organs, Mbalgdeghiandt
abdominal circular muscles. b: brain; c: cardia; d: diverticulum (crop); e: egg; o: ovaries; ovl: ovarioles; ag: accessamynglanterior
midgut; pm: posterior midgut; ams:abdominal muscles; acms:abdominal circular muscles; ca:corpora allata; dv: dorsal Yasbeklyh:
mt: malpighian tubules; nc: nerve cord; sglivary gland; tg: thoracic ganglion; tm: thoracic muscles
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avoids excessive heat that would be harmful to the inteBlackburn K, Walbanks KR, Molineux DH, Lavin DR 1988.
rity of such small specimens. The possibility to obtain The peritrophic membrane of the sandRfilebotomus
sections less than 5 um thick is interesting since it allows Ppapatasi Ann Trop Med Parasit 8213-619. .
detailed examination of the tissues and cells under tRgazil BG, Brazil RP 2000. Sexing sand fly pupae (Diptera:
light microscope, as well as permitting larger number of PsychodidaeMem Inst Oswaldo Cruz 9871-472. .
sections to be made from the same small specimen. Brai\':_Rf ég?mBeilz)cl)(}g; ’g?ﬁ{ﬁczjgri'wg JIeDﬁ {Ai\(lxﬂe:nJ;leéﬁﬂfao

Microtomy is undoubtedly the more difficult step in . o 7 i
this procedu?/e due to the di%\ensions of the objectpto Q{T (Diptera:Psychodidaehn Soc Entomol Brasil 2691-193.

e

' . . . andler NB, Schoenwolf GC 1983. Wrinkle-free plastic sec-
sectioned and the thickness of the sections required. jons for light microscopy.Stain Technol 5&38-240.

These are very difficult to see implying the use of hig@nristophers SR, Shortt HE, Barraud PJ 1926. The develop-
magnification lenses. Obtaining a ribbon of sections is ment of the parasites of Indian Kala Azar in the sandfly
too difficult and each section must be transferred to drops Phlebotomus argentipésinandale et Brunettindian Med

of water placed on slides using small surgical forceps. Res Mem 4123-125.

The common histological procedure of placing sectioriBavis NT 1967. Leishmaniasis in the Sudan Republic. 28. Ana-
on a water bath and collecting them with a glass slide is tomical studies o*hlebotomus orientaliBarrot and Par-
difficult since they may not be seen on the surface of the rot andPhlebotomus papatasicopoli (Diptera: Psychod-
water. Although somewhat time-consuming and labori- idae).J Med Ent 4150-165. _

ous, this methodology is reliable and provided good prep(a“z_emetchu T 1974. The morphology and fine structure of the
rations of different organs and tissues of sand flies and . ) . .

could be used for future studies of the internal morphol- %(;tggl:lsn I{)rgg'ﬁgjaggrtazﬂgl lg/lg?rltllrjl(zlilptera. Psychod-

ogy of these insects. Guzman H, Walters LL, Tesh RB 1994. Histologic detection of
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midgut and peritrophic membrane of the adult feniiiée-
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