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This paper contains descriptions of species of Droso- 

phila found in the state of Sao Paulo and Federal District 

during the preliminary survey of the Drosophila fauna of 

these states in 1943. The purpose of this survey has been 

to find native Brazilian species of Drosophila favorable for 

genetic investigation. We have, consequently, limited our- 

selves to a single method of collecting: exposure of traps 

containing fermented banana as bait. The flies have been 

brought alive to the laboratory, and cultivated in the regular 

V* liter milk bottles on the banana agar medium. We have 

followed the standard scheme of description of species of 

Drosophila worked out by Sturtevant, Spencer, Patterson 

and Wheeler (1942). This scheme includes descriptions of 

the external morphology and anatomy of the adults, of the 

eggs, puparia, and chromosomes. We have, consequently, 

not described the species which failed to produce offspring 

in the laboratory. Such failures are due either to the un- 

suitability of the culture medium for certain species, or to 

the flies caught being too weak, old, or unfertilized females. 

We have no illusions as to the incompleteness of our work: 

there is no doubt whatever in that the number of species 

of Drosophila inhabiting only the states of Sao Paulo 

and Federal District is several times greater than the num- 

ber described in this paper. In fact, we have collected at 

least twice as many species as we have been able to breed, 

and consequently to describe. The method adopted by our- 



selves is obviously unorthodox from the standpoint of clas- 

sical systematics, but it is suitable for the purpose of our 

work. It is, of course, to be hoped that future studies will 

cover the fauna of Drosophila more completely, by exploi- 

ting different methods of collections, as well as by making re- 

peated trials of breeding species found on the standard and 

on modified culture media. 

Up to now the sum total of the knowledge of Brazilian 

Drosophilae was contained in the paper of Duda (1925) on 

South-American Drosophilidae. Duda has worked exclusive- 

ly with dry museum material, mostly from Peru and Boli- 

via, only to a limited extent from Brazil. Moreover, his des- 

criptions are frequently based on very few or a single spe- 

cimen. We have re-described in the new standard way the 

species found by us which are or seem to be identical with 

Duda's species. It seemed, however, useless in this paper to 

re-describe the cosmopolitan or semi-cosmopolitan species of 

Drosophila found in Brazil (such as D.melanogaster, simulans, 

ananassae, busckii and immigrans). These species are found 

mostly or only close to human habitations, in town and vil- 

lages, and are not properly speaking members of the native 

Brazilian fauna. They are, however, included in the key for 

the determination of the species recorded by us. 

Since the techniques of investigation used by us are 

those familiar to all students of Drosophila genetics, the fol- 

lowing few remarks will be sufficient. All the descriptions 

and measurements have been made on etherized or freshly 

killed material; this is especially important for the measu- 

rement of body size, since the body of a Drosophila shrinks 

quite considerably on drying. All the measurements and all 

the drawings of adults, eggs, puparia, and spermathecae ha- 

ve been made by one of us (C. Pavan) and all the drawings 

of chromosomes by the other (Th. Dobzhansky). All the des- 

criptions have, however, been checked by both authors. 

The measurement called length of the body has been made 

under a microscope with the aid of an ocular micrometer; 

it is the sum of the distance from the antenna to a point of 



the junction on the dorsal side of the thorax and the ab- 

domen, plus the distance from the latter point to the tip of 

the anal tubercle. Length of wing has been taken from the 

point of the insertion of the wing to the thorax (dorsally), 

to the extremity of the wing blade. All the wing vein measu- 

rements are taken as straight line distances between the 

midpoints of the width of the veins indicated by Sturtevant 

(1942). 

Male individuals have been designated as types of all 

new species. The types are preserved in the Institute de 

Zoologia, Museu Paulista, Sao Paulo, Brazil. The authors 

wish to express their thanks to Professor Andre Dreyfus of 

the University of Sao Paulo who aided the work in many 

ways and collected not a few of the specimens, to Dr. Fre- 

derico Lane of the Museu Paulista, to Professor Lauro Tra- 

vassos of the Institute Oswaldo Cruz, Rio de Janeiro, and to 

all other colleagues who have facilitated our work. 

Drosophila willistoni Sturtevant 

Drosophila willistoni Sturtevant, 1921, p. 89. 

Drosophila pallida Williston 1896, not Drosophila pal- 

lida Zetterstedt 1847. 

Drosophila willistoni Duda, 1925, p. 189. 

9 , S . Arista with 10-11 branches. Antennae yellow, third 

segment with a rather dense and long pile. Front yellow. 

Anterior orbital 3/4, middle orbital 1/4 posterior. Two pro- 

minent about equally long oral bristles, third oral small. 

Face yellow. Carina short, gradually falling off below, not 

sulcate. Cheeks pale yellow, their greatest width about 1/6 

greatest diameter of eye. Eyes cinnabar red with a short 

yellow pile. 

Acrostichal hairs in 6 rows, regular. No prescutellars. 

Anterior scutellars slightly divergent. Thorax tannish yel- 

low, shining, without pattern, pleurae lighter. Anterior ster- 

nopleural 1/4 to 1/3 posterior and much thinner, middle ster- 



— 10 — 

nopleural smaller than the anterior. Legs pale yellow; apical 

bristles on first and second tibiae, preapicals on all three. 

Abdomen yellow with somewhat diffuse brown margi- 

nal bands broadened in the middle and fading out before 

reaching the lateral margins. 

Wings clear. Two prominent bristles at apex of first 

costal section; third costal section with heavy bristles on its 

basal 2/5. Costal index 1.7-2.0; 4th vein index 1.8-2.1; 5x 

index 1.6-2.0. 

Length body 1.6-2.5 mm.; wings 1.5-2.1 mm. 

Two anterior and two posterior Malpighian tubes, ends 

free. 

Testes yellow with about 2 outer and 3 inner (vesiculae 

seminales) coils; in young males the distal portion of the 

testis much thinner than the proximal portion. Spermathe- 

cae spherical, rather weakly chitinized, with a small termi- 

nal indentation. (Plate 5, Fig. 95). Ventral receptacle a 

long tube forming a flat spiral bent into a W-shaped plate 

resting on the vagina. 

Eggs — two filaments greatly expanded and flattened 

distally, about 1/2 as long as the egg itself (Plate 5, Fig. 

122). 

Puparia — brownish yellow, horn very short, each ante- 

rior spiracle with 8-9 short branches. 

Chromosomes — metaphase plates show two pairs of 

V's, one of which is distinctly shorter than the other, and 

a pair of rods (Plate I, Figs. 1-3). 

Distribution: Villa Atlantica, Bertioga, Alto da Serra, 

Cantareira, Araras in the state of Sao Paulo; Corcovado, Ja- 

carepagua in the Federal District; apparently the commo- 

nest wild species of Drosophila in the vicinity of Sao Paulo 

and Rio de Janeiro. 

Drosophila paulista, species nova 

9 , $ . Arista with 11-12 branches, 12 being the usual num- 

ber. Antennae tannish yellow, third segment with a sligh- 



tly longer pile than in D. willistoni. Front yellow. Anterior 

orbital almost as long as posterior, middle orbital 1/3 other 

two. Two prominent about equally long oral bristles, the 

third oral also prominent, up to 3/4 the length of other two. 

Face yellow. Carina short, gradually falling off below, not 

sulcate. Cheeks yellow, their greatest width about 1/8 grea- 

test diameter of eye. Eyes cinnabar red with a short brow- 

nish pile. 

Acrostichal hairs in 6 rows, slightly disarranged. Ante- 

rior scutellars slightly divergent. Thorax tannish yellow, 

shining, in some specimens with indications of a darker me- 

dian stripe. Pleurae lighter. Anterior sternopleural as long 

as or shorter than the middle sternopleural, either of these 

1/4 to 1/3 as long as the posterior and much thinner. Legs 

yellow; apical bristles on first and second tibiae, preapicals 

on all three. 

Abdomen yellow with dark brown marginal bands broad- 

ened in the middle, narrowed toward the lateral margins of 

the tergites, which they may or may not reach. 

Wings clear. Two prominent bristles at apex of first cos- 

tal section; third costal section with heavy bristles on its ba- 

sal 2/5 to 1/2. Costal index 2.0-2.2; 4th vein index 1.9-2.1; 

5x index 1.6-1.9. 

Length body 1.9-2.9 mm.; wings 1.9-2.5 mm. 

Two anterior and two posterior Malpighian tubes, ends 

free. 

Testes yellow with about 2 outer and 3 inner (vesiculae 

seminales) coils. Spermathecae shaped like a rounded cy- 

linder with a diameter about equal to height, well chitinized, 

with a terminal indentation (Plate 5, Fig. 96). Ventral recep- 

tacle a long tube forming a flat spiral bent into a W-shaped 

plate resting on the vagina. 

Eggs — two filaments greatly expanded and flattened 

distally, about 1/2 as long as the egg itself (Plate 5, Fig. 

123). * 

Puparia — brownish yellow, horn very short, each an- 

terior spiracle with 9-11 short branches. • 
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Chromosomes — metaphase plates show two pairs of 

V's, one of which is slightly longer than the other, and a 

pair of rods (Plate I, Figs. 4 and 5). 

Distribution: Campinas, April 1943 (type locality) E. 

Nonato collector; Cantareira, Vila Atlantica, Bertioga, Mogi 

das Cruzes, Araras, all in the state of Sao Paulo. 

Relationships — very similar to D. willistoni Sturtevant, 

but differing in a number of characters among which we 

find the presence of three prominent oral bristles the most 

practical for distinguishing the adults. The specific distinc- 

tion of paulista and willistoni is made quite certain by the 

observed differences in the disc patterns of the salivary gland 

chromosomes. The distinction of paulista and capricorni is 

easy, since the first of these species has a shiny and the se- 

cond a dull thorax. 

Drosophila fumipennis Duda 

Drosophila fumipennis Duda, 1926, p. 220, 1925, p. 187. 

3,9. Arista with 12-14 branches, 13 being the usual 

number. Antennae tan, third segment darker, at least twice 

as long as wide, densely but very delicately pilose. Front tan, 

frontal lines velvety, space between the ocelli brown. Ante- 

rior orbital 4/5, middle orbital 1/3 posterior. Two prominent 

equally long oral bristles. Face yellow. Carina large, pro- 

minent, gradually falling off below, not sulcate. Cheeks 

yellow, their greatest diameter only about 1/10 greatest dia- 

meter of eyes. Palpus long, slender, with a single bristle on 

the tip. Eyes large, cinnabar red, with very short brownish 

pile. 

Acrostichal hairs very short, quite irregular, either 6 

or 8 rows can be counted. No prescutellars. Anterior scu- 

tellars divergent. Thorax dull tan with very slight indica- 

tions of a darker pattern, scutellum darker. Pleurae yellow; 

anterior and middle sternopleurals 4/10 posterior and much 

thinner. Legs yellow, clear apicals only on second tibiae, pre- 

apicals on all three. 
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Abdomen yellow with brown to black marginal bands 

with indistinct outlines broadened in the middle almost to 

the anterior margin, rapidly narrowing laterally and far 

from reaching the lateral margins. The last tergite un- 

banded. 

Wings uniformly dark brown, crossveins little if any dar- 

ker. Two prominent bristles on apex of first costal section; 

third costal section with heavy bristles on its basal 2/3. Cos- 

tal index 2.3-2.5; 4th vein index 1.5-1.7; 5x index 1.4-1.5. 

Length body 2.6-3.5 mm.; wing 2.0-2.7 mm. 

Anterior and posterior Malpighian tubes two, free. 

Testes bright yellow, with 3 to 4 coils. Spermathecae 

spherical, well chitinized, with an indentation at top (Plate 

5, Fig. 97). Ventral receptacle long and slender (though 

not as long as in species of saltans group), resembling a skein 

of wool folded in a plate having the shape of figure 3. 

Eggs — two filaments slightly expanding distally, about 

2/3 as long as the egg itself (Plate 5, Fig. 124). 

Puparia — yellow brown, horn rudimentary, each spi- 

racle with 9-10 short branches. 

Chromosomes — metaphase plates show two pairs of 

V-shaped and one pair of rod-like chromosomes. One of the 

V-shaped pairs longer than the other and showing a strong 

secondary constriction at about 2/5 of the distance from the 

centromere to the free end (Plate I, Figs. 9-11). 

Distribution — described from Costa Rica and indica- 

ted by Duda for Petropolis, state of Rio de Janeiro. Also Alto 

da Serra, April 1943, Cantareira, April 1943, Vila Atlantica, 

May 9, 1943, and Bertioga, May 30, 1943, all in the state of 

Sao Paulo. 

Relationships — belongs to the willistoni group of the 

subgenus Sophophora. Clearly related to D. capricorni, from 

which it differs by its dark wings, pattern on the abdomen, 

and other characters. 
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Drosophila capricorni, species nova 

$, 9. Arista with 11-12 branches. Antennae yellow, 

third joint a little less than twice as long as wide, rounded 

distally, with a short but dense and fine pubescence. Front 

tannish yellow, frontal lines broad, V-shaped, with a micros- 

tructure consisting of longitudinal striae. Anterior and pos- 

terior orbitals equally long, middle orbital 1/3 other two. 

Face and cheeks yellow, the greatest width of the latter 

about 1/8 greatest diameter of eyes. Carina prominent but 

narrow, gradually falling off below, not sulcate. Two pro- 

minent equally long oral bristles. Eyes large, broadly roun- 

ded, bright red, with a short but dense brown pile. 

Acrostichal hairs in 6 rows, sometimes disarranged. No 

prescutellars. Anterior scutellars divergent. Thorax tan- 

nish yellow, opaque, not at all shining, without pattern, pleu- 

rae lighter. Anterior sternopleural about 1/2 posterior and 

much thinner. Legs yellow; apical bristles on first and se- 

cond tibiae, preapicals on all three. 

Abdomen yellow, slightly shining, tergites with brown 

marginal bands expanded in the middle to about 1/2 of the 

length of the tergite, narrowing laterally, not quite reaching 

the lateral margins in some individuals. 

Wings very slightly fuscous, crossveins not clouded. Two 

prominent bristles at apex of first costal section. Third cos- 

tal section with heavy bristles on its basal 1/2 - 3/5. Costal 

index 2.1-2.5; 4th vein index 1.5-1.7; 5x index 1.4-1.7. 

Length body 2.6-2.9 mm.; wing 2.3-2.6 mm. 

Two anterior and two posterior Malpighian tubes, ends 

free. 

Testes amber yellow with 2 coils. The distal end of the 

testis, at least in young males, much thinner than other parts, 

containing early stages of spermatogenesis. Spermathecae 

slightly longer than wide, well chitinized, with an apical in- 

dentation (Plate 5, Fig. 98). Ventral receptacle a long slen- 

der tube (but not as long as in species of D. saltans group) 

forming a spiral shaped like the figure 3. 
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Eggs — two filaments greatly expanded and flattened 

distally, shaped like a golf club, about 2/3 as long as the 

egg itself (Plate 5, Fig. 125). 

Puparia — brownish yellow, horn very short, each an- 

terior spiracle with 10-11 short branches (Plate 6, Fig. 143). 

Chromosomes — metaphase plates show two pairs of 

V-shaped and a pair of rod-like chromosomes. The rod as long 

as or shorter than an arm of the V's (Plate I, Figs. 6-8). 

Distribution — Vila Atlantica, near Praia Grande, May 

1943 (type locality), Mogi das Cruzes, May 1943, Bertioga, 

June 1943, Iporanga, July 1943, state of Sao Paulo; Tijuca, 

Jacarepagua, July 1943, Federal District. 

Relationships — belongs to the willistoni group of the 

subgenus Sophophora. Using Duda's (1925) key, this spe- 

cies is determined as D. kerteszina boliviensis Duda, but it is 

doubtful that they are even closely related. Differs from 

D.willistoni and D.paulista by its larger size and the remar- 

kable opaque thorax. 

Faculdade de Filosofla 

Ciencias e Letras 

Drosophila sturtevanti Dud^iblioteca Centfdl 

Drosophila sturtevanti Duda, 1925, p. 167. 

Arista with 9 branches. Antennae light brown, a part 

of the second and the third segment darker. Front velvety 

tan, basal portions of the frontal lines brownish black, api- 

ces of the ocellar triangle and orbits from the ocellars down- 

ward greyish yellow. Anterior orbital a little shorter than 

the posterior, middle orbital about 1/5 other two. Three pro- 

minent oral bristles, the third of which is somewhat shorter 

than the first two. Carina narrow, rather short, not sulcate; 

about a dozen small bristles below carina. Face and cheeks 

light brown, but the margin of the cheeks carrying the oral 

bristles brownish black; the greatest width of the cheeks 

about 1/5 greatest diameter of eye. Eyes dark red with a 

short dark pile. 
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Acrostichal hairs in 6 to 8 rows, irregular. No prescu- 

tellars. Anterior scutellars divergent or nearly parallel. Me- 

sonotum dark brown with a lighter yellow brown pollinose 

stripe between the middle acrostichal rows which expands 

forward to occupy up to three acrostichal rows and expands 

rearward to a lesser expent, another lighter stripe in and 

just outside the dorsocentral rows, and a third stripe con- 

nected with the second at the suture; humeri light; scutel- 

lum dark brown with indistinct continuations of the lighter 

stripes of the mesonotum. Pleurae dark greyish brown to 

black, sutures lighter. Anterior sternopleural 1/3 posterior 

and much thinner. Legs brownish yellow, coxae and femora 

partly darker. Apical bristles on first and second tibiae, pre- 

apicals on all three. 

Abdomen black, each tergite with two yellow spots on 

the anterior margin separated by a black middorsal line and 

far from reaching the lateral margins. Opaque semicircular 

areas on the sides of the sixth tergite, situated closer to the 

lateral margin than to the middle. 

Wings clear. Two well developed bristles at apex of first 

costal section; third costal section with heavy bristles on its 

basal 2/5. Costal index 2.0-2.2. 4th vein index 1.6-1.8; 5x 

index 1.3-1.5. 

Length body 2.4-2.7 mm.; wing 2.3-2.5 mm. 

9. Sixth abdominal tergite black, without opaque areas. 

Two anterior and two posterior Malpighian tubes, ends 

free. 

Testes amber yellow, with 7-8 gyres. Ventral receptacle 

long and slender, resembling a skein of wool that has been 

thrown, as a whole, in two conical spirals, each with about 

3 coils, which lie on either side of the vagina connected by 

a flat ark-shaped bridge. Spermathecae spherical, weakly 

chitinized, with a "collar" at base and no indentation (Pla- 

te 5, Fig. 99). 

Eggs — two filaments that are slightly longer than the 

egg, expanded distally to resemble in shape an oar, the blade 
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of the oar expanding suddenly at about the middle of the 

length of the filament (Plate 6, Fig. 129). 

Puparia — reddish brown, horn so small that no horn 

index can be computed, each spiracle with 7-8 short branches. 

Chromosomes — metaphase plates show two pairs of 

V's and a pair of rods that are distinctly shorter than an arm 

of the V-shaped chromosomes (Plate I, Figs. 12 and 13). Sa- 

livaries show that the rod and one of the V's are autosomes, 

while the other V is an X or a Y-chromosome. 

Distribution — Bertioga, May 30, 1943, state of Sao Pau- 

lo, Rio de Janeiro, May 1943 (Hugo Souza Lopes, collector). 

Relationships — apparently identical with the species 

described from a single museum specimen from Bolivia un- 

der the name D. sturtevanti Duda. Very close to and possi- 

bly synonymous with D. biopaca Sturtevant described from 

Guatemala and from Panama. 

Drosophila prosaltans Duda 

Drosophila prosaltans Duda, 1925, p. 164 

? Drosophila sellata Sturtevant, 1942, p. 39 

$. Arista with 9-10 branches. Antennae greyish brown, 

the second anteriorly and the whole third joint darker. Front 

velvety castaneous brown, basal portions of the frontal li- 

nes black, orbits, ocellar triangle, the anterior margin, and 

the anterior angles silvery pollinose. Anterior orbital a lit- 

tle shorter than the posterior, middle orbital 1/3 other two. 

Two prominent equally long oral bristles. Face tan, darker 

below carina; carina narrow, rather short, gradually falling 

off below, not sulcate; minute hairs below and on the low- 

ermost part of the carina. Cheeks greyish yellow, their mar- 

gin carrying the oral bristles darker, their greatest width 

about 1/2 greatest diameter of eyes. Palpus greyish yellow, 

with one long bristle at tip. Eyes bright red (blood red in 

old flies), with a short black pile. 

Acrostichal hairs irregular, 6 or 8 rows may be counted, 

usually 8. No prescutellars. Anterior scutellars divergent or 
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parallel. Mesonotum brownish grey, pollinose, with a 

dark brown to black median streak in front of the anterior 

dorsocentrals, a pair of stripes inside the dorsocentral rows 

broadening posteriorly, and a stripe broken into three spots 

outside the dorsocentral rows. Scutellum dark brown, pol- 

linose, with black spots at bases of bristles. Pleurae brow- 

nish black. Legs black, tibiae dark and tarsi light brown. 

Anterior sternopleural 1/2 posterior. Halteres pale yellow, 

third joint white. Apical bristles on first and second tibiae, 

preapicals on all three. 

Abdomen black, polished, shining, each tergite with a 

silvery yellow pollinose basal band narrowed in the middle 

and far from reaching the lateral margins. Sixth tergite 

with a single dark opaque area on the posterior part, this 

area not narrowed in the middle and occupying 1/2 of the 

width of the tergite. 

Wings clear. Tip of first costal section slightly dar- 

kened, with two well developed bristles; third costal section 

with heavy bristles on its basal 1/3. Costal index 1.9-2.3; 4th 

vein index 2.1-2.4; 5x index 1.8-2.2. 

Length body 2.4-2.8 mm.; wing 2.1-2.4 mm. 

$. No opaque area on the sixth tergite. 

Two anterior and two posterior Malpighian tubes, not 

fused at ends. 

Testes amber yellow with 4 to 5 coils. Ventral recepta- 

cle long and slender, resembling a skein of wool that is fol- 

ded, as a whole, into the shape of an M. Spermathecae well 

chitinized, dark brown, shaped like a compressed sphere, 

without indentation (Plate 5, Fig. 100). 

Eggs — two filaments gradually expanding in their 

distal 2/3, each about 3/4 the length of the egg (Plate 6, 

Fig. 130). 

Puparia — reddish brown, horn very small but some- 

what larger than in D. sturtevanti Duda, with 7 short 

branches. 

Chromosomes — metaphase plates show two pairs of V's 

and one pair of rods, the length of the latter being about equal 
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to the length of the arm of the V (Plate I, Figs. 14 and 15). 

Salivaries show five limbs; in the male it can be seen that 

two of these are X-chromosomes, one corresponding to the 

rod-like chromosome seen at metaphase, and the other united 

with an, autosomal limb to form one of the two meta- 

phasic Vs. 

Distribution — Bertioga, May 30, 1943, Itanhaem, July 

1943, state of Sao Paulo; Jacarepagua, Federal District, July 

14, 1943. Described by Duda from Hohenau, Paraguay, and 

perhaps by Sturtevant from Mexico and Guatemala. 

Relationships — the Brazilian material is, judging from 

description, identical with Duda's type specimen of prosal- 

tans. The identity with Sturtevant's D.sellata is more doubt- 

ful, although Sturtevant himself has pointed out the lack of 

clear differences between his species and D. prosaltans Duda; 

examination of salivary gland chromosomes of D.sellata 

would probably be the surest method of establishing the iden- 

tity of that species. 

Drosophila polymorpha, species nova 

S , $. Arista with 8-10 branches, 9 being the usual 

number. Antennae yellow, third segment densely pilose. 

Front velvety yellow, ocellar triangle and orbits more shi- 

ning and hence appearing lighter in color from some angles, 

ocelli darker. Anterior and posterior orbitals equal, middle 

orbital 1/4 other two, slender. Two prominent equally long 

oral bristles, the second sometimes thinner than the first. 

Face yellow, paler than the front. Carina large, not sulcate. 

Cheeks pale yellow, their greatest width about 1/5 diameter 

of eyes. Eyes red with short brown pile. 

Acrostichal hairs in 6 rows, regular. No prescutellars. 

Anterior scutellars convergent. Thorax yellow, strongly shi- 

ning, without pattern. Pleurae yellow, paler ventrally. An- 

terior sternopleural about 0.5 the length of posterior and 

much thinner. Legs yellow, apical bristles on first and se- 

cond tibiae, preapicals on all three. 
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Abdomen polished, shining, with a variable color pattern. 

In the type form first tergite yellow, second yellow with a 

black marginal band interrupted in the middle and expanded 

laterally but far from reaching either the anterior or the 

lateral margins, third and fourth with progressively broader 

black bands interrupted in the middle and strongly expanded 

laterally to reach the anterior but not the lateral margin, 

fifth black with a yellow longitudinal stripe broadening an- 

teriorly and a yellow lateral margin, sixth and seventh whol- 

ly black. In the pale form abdomen shining yellow with nar- 

row black marginal bands on second to sixth tergites inter- 

rupted in the middle and not reaching the lateral margins. 

In some light 9 9 the sixth and seventh tergites wholly 

yellow. The type (dark) and the pale forms connected by 

some intergrades, but most indiduals classifiable as be- 

longing to one or the other; both forms may appear in the 

offspring of a single mother. 

Wings clear, crossveins not clouded. One prominent 

bristle at apex of first costal section; third costal section 

with heavy bristles on its basal 1/3. Costal index 3.8-4.1; 

4th vein index 1.4-1.6; 5x index about 1.3. 

Length body 2.5-3.2 mm.; wing 2.5 mm. 

Anterior Malpighian tubes fused into a thick common 

trunk for about 1/3, then free and more slender for 2/3 of 

their length; posterior longer than anterior, their ends ap- 

posed without formation of continous lumen. 

Testes with 7 outer bright yellow and 5 inner grey (ve- 

siculae seminales) coils, and very long and slender vasa ef- 

ferentia. Sperm pump with two long diverticula. Ventral 

receptacle with about 27 slender and about 29 thicker coils. 

Spermathecae strongly chitinized, dark brown, resembling an 

inverted flower vase with the greatest diameter about equal 

to height, the neck of the vase being attached to the sper- 

mathecal duct (Plate 5, Fig. 101). 

Eggs — four slender acuminate filaments about as long 

as the egg itself (Plate 6, Fig. 132). 
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Puparia — reddish brown, Horn slender and very deli- 

cate, frequently glued to the surface of the pupa case, horn 

index about 5, anterior spiracle with about 12 long and slen- 

der branches. 

Chromosomes — metaphase plates show 2 pairs of V's, a 

pair of rods (X and Y), and a pair of small dots. The X about 

twice as long as the Y, with a subterminal centromere fre- 

quently separating a small satellite, and in prophases show- 

ing a deep secondary constriction at about the middle of its 

length. One of the V's may also show a strong secondary 

constriction at about the middle of one of its limbs (Plate 1, 

Figs. 16-18). 

Distribution — Bertioga, May 30, 1943 (type locality, 

dark and light forms), Vila Atlantica, May 9, 1943, (light), 

Mogi das Cruzes, June 1943 (dark and light), Araras (dark), 

all in the state of Sao Paulo, Tijuca (dark), Jacarepagua 

(dark), July 1943, Federal District. 

Relationship — belongs to the cardini group of subgenus 

Drosophila, and is close to D. cardini Sturtevant, from which 

it differs in many characters including the chromosomes and 

the structure of the anterior Malpighian vessels. 

Drosophila cardinoides, species nova. 

$. 9. Arista with 9-10 branches, 9 being the usual 

number. Antennae tannish yellow, third segment densely but 

finely pilose. Front dark tan, frontal lines velvety, ocellar 

triangle and orbits more shining, space between the ocelli 

dark brown. Anterior and posterior orbitals about equal, 

middle orbital 1/4 other two, slender. Two prominent about 

equally long oral bristles. Face tan; carina large, triangular, 

its surface flattened, not sulcate. Palpi brownish, with many 

bristles. Cheeks tan, their greatest width about 1/5 greatest 

diameter of eyes. Eyes purplish red with a short brown pile. 

Acrostichal hairs in 6 rows, regular. No prescutellars. 

Anterior scutellars convergent. Thorax dark tan, polished, 

strongly shining, without pattern. Pleurae tan, shining, pa- 
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ler ventrally. Anterior sternopleural 3/5 posterior, much 

thinner in some specimens, equally thick in others. Legs 

yellow, apical bristles on first and second tibiae, preapicals 

on all three; a row of small peg-like bristles in the inside of 

the tarsus, this condition being most pronounced on middle 

tarsi. 

Abdomen polished, shining, with a pattern as follows. 

First tergite yellow, sometimes with a narrow black basal 

band; second yellow with a black basal band interrupted in 

the middle and expanding laterally without reaching the la- 

teral margin; third and fourth like the second but the black 

bands progressively wider, leaving less and less yellow late- 

rally and reaching the anterior margin on the sides; fifth 

black with an yellow median spot; sixth and seventh (in 

the 9 9) wholly black. 

Wings clear or slightly fuscous, crossveins slightly clou- 

ded in some specimens. Apex of the first costal section dar- 

kened, with one prominent and one less prominent bristle; 

third costal section with heavy bristles on its basal 1/3. 

Costal index 3.2-3.8; 4th vein index 1.7-2.1; 5x index 1.1-1.4. 

Length body 2.7-3.5 mm.; wing 2.6-3.1 mm. 

A single anterior Malpighian tube, branched only at 

distal end; posterior two, their ends apposed without forma- 

tion of continuous lumen. 

Testes with 7-8 outer bright yellow and 5 inner grey (ve- 

siculae seminales) coils, and very long, slender, and colorless 

vasa efferentia. Sperm pump with 2 long diverticula. Sper- 

mathecae rather weakly chitinized, yellow, resembling an in- 

verted flower vase with the greatest diameter less than the 

height (Plate 5, Fig. 102). 

Eggs — four slender acuminate filaments shorter than 

the egg itself (Plate 6, Fig. 138). 

Puparia — brownish yellow, horn slender, with 11-13 

rather long branches, horn index about 8 (Plate 7, Fig. 150). 

Chromosomes — metaphase plates show 2 pairs of 

V-shaped, a pair os rod-like, and a pair of dot-like chromo- 
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somes. The rod is clearly longer than an arm of either of 

the V's (Plate 1, Figs. 19-21). 

Distribution — Iporanga, July 1943 (type locality), sta- 

te of Sao Paulo; Jacarepagua, July 1943, Federal District. 

Relationships — closely related to D. polymorpha and to 

D. cardini. Differs from the former in the body color and 

the structure of the Malpighian vessels; from the latter at 

least in the chromosome complement. 

Drosophila prosimilis Duda 

Drosophila similis Williston, prosimilis Duda, 1925, p. 194. 

3, 9. Arista with 11-13 branches, 12 being the usual 

number. Antennae brownish yellow, third segment similar 

in color to other two. Front uniformly velvety yellow, the 

space between the ocelli darker. Small hairs on the orbit 

and the anterior margin. Anterior orbital 2/3 posterior, 

middle orbital minute, less than 1/5 posterior and much 

thinner. Only one prominent oral bristle. Face pale greyish 

yellow. Carina moderately large, gradually broadening be- 

low, its sides straight, not sulcate. Cheeks very pale greyish 

yellow, their greatest diameter about 1/5 greatest diameter 

of eyes. Eyes bright red with a very short yellow pile. 

Acrostichal hairs in 6 rows, regular. No prescutellars. 

Anterior scutellars divergent. Thorax brownish yellow, very 

slightly shining, without pattern. Pleurae pale brownish 

or greyish yellow. Anterior sternopleural about 6/10 the 

length of posterior and distinctly thinner. Legs yellow, apical 

bristles on first and second tibiae, preapical on all three. A 

bristle at the base of the first tarsal segment and two rows 

of small peg-like bristles on the inside of the tarsus of hind 

legs, but not on front or middle legs. 

Abdomen yellow, slightly shining. Second and third, in 

some specimens also the fourth tergites with narrow black 

or brown bands which become indistinct laterally and may 

or may not be interrupted in the middle. The fifth to seventh 

tergites unbanded. 
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Wings slightly infuscate, posterior crossvein distinctly 

clouded. One prominent bristle at apex of first costal se- 

ction; third costal section with haevy bristles on its basal 

1/3. Costal index 4.0-4.4; 4th vein index about 1.3; 5x index 

about 0.9. 

Length body 2.6-2.9 mm.; wings 2.4 mm. 

Anterior Malpighian tubes two, free, posterior fused, lu- 

men continuous. 

Testes pale amber yellow with 5 coils not clearly diffe- 

rentiated into inner and outer ones. Spermathecae ovoidal, 

well chitinized, without indentation (Plate 5, Fig. 103). 

Ventral receptacle a spiral with about 30 coils. 

Eggs — four thread-like filaments, their bases close to- 

gether in a single line on one side of the egg, their length 

slightly greater than that of the egg itself (Plate 6, Fig. 135). 

Puparia — yellowish brown, each anterior spiracle split 

in 12-16 branches, horn index about 4, horn slender, fre- 

quently deformed. 

Chromosomes — metaphase plate shows 5 pairs of rods 

and a pair of small dots. Two pairs of rods are short; two 

others longer with subterminal centromeres separating tiny 

satellites at the proximal ends; the longest rods are X or Y 

chromosomes, the X frequently showing a strong secondary 

constriction at about 1/3 from its proximal end (Plate 1^ 

Figs 22 and 23). 

Distribution — Vila Atlantica, near Praia Grande, May 

1943; Iporanga, July 1943; state of Sao Paulo; Jacarepagua^ 

July 1943, Federal District. 

Relationship — we identify this species with D. pro- 

similis Duda only with much hesitation, the description of 

Duda being quite inadequate. 

Drosophila mediosignata, species nova 

S. Arista with 12 branches. Antennae tannish yellow, 

third segment similar in color to other two. Front uniformly^ 

tannish yellow, space between the ocelli brown. 
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Anterior orbital 3/4 posterior, middle orbital minute, less 

than 1/5 posterior and much thinner. One prominent oral 

bristle. Face dirty yellow. Carina large but rather flat, trian- 

gular, almost reaching the clypeal margin, not sulcate. 

Cheeks greyish yellow, their greatest width about 1/6 grea- 

test diameter of eyes. Eyes red with a short yellow pile. 

Acrostichal hairs in 6 rows, irregular. No prescutellars. 

Anterior scutellars divergent. Thorax tan, slightly shining, 

without pattern. Pleurae much paler than the thorax, ligth 

yellowish grey. Anterior sternopleural about 6/10 posterior 

and much thinner. Legs yellow, apicals on first and second 

tibiae, preapicals on all three. A bristle at the base of the 

first tarsal segment and two rows of small peg-like bristles 

on the inside of the tarsus of hind legs, but not on front of 

middle legs. Several long bristles on front femora and coxae, 

but no row of short stout bristles on lower apical part of front 

femora. 

Abdomen yellow, slightly shining. Second and third 

tergites with a black marginal band broadly interrupted in 

the middle, rapidly narrowing laterally, and far from rea- 

ching the lateral margins; fourth and fifth tergites unmar- 

ked or with indistinct clouded areas on the midline; sixth 

tergite with an unpaired longitudinally oblong black spot 

reaching from the anterior margin to about 3/4 of the length 

of the tergite, and with long, slender, and erect bristles on 

the posterior margin. 

Wings slightly fuscous, posterior crossveins slightly clou- 

ded. One prominent bristle at apex of first costal section; 

third costal section with heavy bristles on its basal 2/5. 

Costal index 4.4-4.6; 4th vein index 1.2-1.4; 5x index 0.9-1.1. 

Length body 3.6 mm.; wing 3.2 mm. 

9 - Second to fourth tergites with black marginal bands 

of the same type as in the s $ ; posterior tergites unmarked. 

Anterior Malpighian tubes two, free, posterior fused, lu- 

men continuous; 

Testes pale yellow with about 3 or 4 coils; sperm pump 

with 2 short diverticula. Spermathecae ovoidal, well chiti- 
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nized, without indentation (Plate 5, Fig. 105). Ventral rece- 

ptacle an irregular spiral with about 24 coils. 

Eggs — four slender thread-like filaments, longer than 

the egg itself (Plate 6, Fig. 131). 

Puparia — yellowish brown, each anterior spiracle split 

in about 18 branches, horn index about 3.5, horn slender, 

frequently deformed. 

Chromosomes — metaphase plates show 5 pairs or rods 

and a pair of large dots. Two pairs of rods are short without 

obvious satellites; one of the longer rods has a small and 

the other a large satellite (Plate 2, Figs. 27, 29 and 30). 

Distribution — Apiai, June 1943 (type locality); Ipo- 

ranga, July 1943, state of Sao Paulo; Jacarepagua, July 1943, 

Federal District. 

Relationships — appears close to, and yet clearly diffe- 

rent from D. medio-obscurata Duda, a species described from 

Costa Rica. Among Brazilian species is close to D. prosimi- 

lis Duda, from which it is easily distinguishable by the abdo- 

minal markings. Is rather common in the state of Sao Paulo, 

but is very difficult to breed in the laboratory: in fact only 

once a culture with larvae has been obtained. Near Apiai 

this species has been collected in rather large numbers around 

wild mushrooms. 

Drosophila mediopunctata, species nova 

$. Arista with 13-15 branches (the greatest number 

recorded in the genus). Antennae tannish yellow. Front 

uniformly tan. Anterior orbital 3/4, middle orbital 1/4 pos- 

terior. Two prominent oral bristles, the second about 4/5 

the first. Face greyish yellow, carina elongated triangular, 

far from reaching the clypeal margin, its surface flat, not sul- 

cate. Cheeks greyish yellow, their greatest width about 1/7 

greatest diameter of eyes. Palpi with several long bristles. 

Eyes cinnabar red with a very short pile which is brown on 

the dorsal and pale yellow on the ventral part of the eye 
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(which fact makes the eye color to appear brighter ventrally 

than dorsally). 

Acrostichal hairs in 8 rows, fairly regular. No prescutel- 

lars. Anterior scutellars divergent. Thorax dark tan, opaque, 

without pattern. Pleurae much paller than the thorax, Whi- 

tish ventrally. Anterior sternopleural 6/10, middle sterno- 

pleurae 4/10 posterior and much thinner. Legs pale yellow, 

apicals on first and second tibiae, preapicals on all three. A 

strong bristle at the base of the first tarsal segment and one 

> or two rows of small peg-like bristles on the inside of the 

tarsus on the hind legs and indications of this condition on 

middle legs. No row of special bristles on the lower apical 

part of the front femora. 

Abdomen yellow, slightly shining. Second and third ter- 

gites with black marginal bands rapidly narrowing laterally 

and far from reaching the lateral margins; the band on-^the 

second tergite narrowed but not interrupted, that on the 

third broadly interrupted in the middle; fourth tergite with 

rudiments of the marginal band usually reduced to spots at 

the bases of the marginal bristles on either side of the mid- 

dle; fifth tergite with a small black spot in the middle an- 

teriorly (in the type) or unmarked; sixth tergite with a me- 

dian black streak reaching from the anterior margin to about 

1/2 of the length of the tergite; bristles on the margin of 

the sixth tergite slightly enlarged but not erect. 

Wings slightly fuscous, crossveins rather distinctly clou- 

ded. One prominent and one relatively small bristle at apex 

of first costal section; third costal section with heavy bristles 

on its basal 1/2. Costal index 4.4-5.1; 4th vein index 1.1-1.2; 

5x index 0.9-1.1. 

Length body 3.5-4.3 mm.; wing 3.1-3.6 mm. 

$ . Second to fourth tergites with black marginal bands, 

those on the third and fourth broadly interrupted in the mid- 

dle; fifth and seventh tergites unmarked; sixth tergite with 

a small black streak anteriorly. 

Anterior Malpighian tubes two, free, posterior ones fu- 

sed, lumen continuous. 
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Testes amber yellow with about 7 coils and long and 

slender vasa efferentia. Sperm pump large with two short 

diverticula. Spermathecae ovoidal, well chitinized, without 

indentation (Plate 5, Fig. 120). Ventral receptacle an irre- 

gular spiral with about 45 coils, the diameter of the tube de- 

creasing strikingly from the proximal to the distal end. 

Eggs — four slender acuminate filaments, about as long 

as the egg itself. 

Puparia — brownish red, horn index about 11, each an- 

terior spiracle with 22-25 very slender and fairly long bran- 

ches. 

Chromosomes — metaphase plates show five pairs of 

rods and a pair of dots. X-chromosome is a rod almost twice 

as long as the autosomal rods; Y-chromosome also a rod, 

perceptibly shorter than the X but longer than the auto- 

somes (Plate 3, Figs. 50-52). 

Distribution — Itanhaem, July 1943, state of Sao Paulo 

(Edmundo Nonato collector). 

Relationships — very similar to D. mediosignata, from 

which it is easily distinguished by the presence of two pro- 

minent oral bristles, 8 acrostichal rows, and a higher cos- 

tal index; easily distinguished from D. mediostriata by the 

number of acrostichal rows, higher costal index, and absen- 

ce of specialized bristles on the front femora. 

Drosophila mediostriata Duda 

Acanthophila mediostriata Duda, 1926, p. 63, 1925, p. 124 

4,9. Arista with 11-12 branches. Antennae tannish 

yellow; third joint a little less than twice as long as wide, 

with a fine pubescence. Front uniformly tannish yellow, 

space between the ocelli brown. Very small hairs on the orbits 

and on the anterior margin. Anterior orbital 3/4 posterior, 

middle orbital minute. Two prominent oral bristles, the se- 

cond being 2/3 the length of first. Face yellow; carina lar- 

ge, elongate triangular, its surface flat, not sulcate. Cheeks 
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greyish yellow, their greatest width about 1/5 greatest dia- 

meter of eyes. Eyes red with a very short yellow pile. 

Acrostichal hairs in 6 rows, irregular. No prescutellars. 

Anterior scutellars divergent or parallel. Thorax tannish 

yellow, slightly shining, without pattern. Pleurae paler than 

the thorax, sutures darker. Anterior sternopleural about 

6/10 posterior and much thinner, middle sternopleural 2/3 

anterior. Legs yellow, apicals on first and second tibiae, 

preapicals on all three. A row of bristles on the apical half 

of the inside surface of the first femur (bristles longer but 

not as stout as the corresponding structure in D. immigrans); 

three strong bristles at the base of the first tarsal segment and 

a row of very minute peg-like bristles on the inside of the 

third tarsus, and indications of this condition on the middle 

tarsus. 

Abdomen yellow, shining. Second, third, and fourth ter- 

gites with black marginal bands narrowed but not interrup- 

ted in the middle, somewhat narrowing laterally, and far 

from reaching the lateral margins; fifth tergite with a black 

marginal band expanded in the middle into a longitudinal 

streak; sixth tergite without a marginal band but with a 

large median black spot; seventh tergite (in $ $ ) unmar- 

ked; no erect bristles on the sixth tergite. 

Wings very slightly fuscous, posterior crossveins bare- 

ly perceptibly clouded. One prominent bristle at apex of first 

costal section; third costal section with heavy bristles on its 

basal 1/3-2/5. Costal index 3.9-4.2; 4th vein index 1.4-1.6; 

5x index 1.3-1.5. 

Length body 2.8-3.3 mm.; wing 2.5-3.0 mm. 

Anterior Malpighian tubes two, free; posterior two, with 

ends apposed without formation of continuous lumen. 

Testes pale yellow with about 12 coils; sperm pump with 

two long diverticula. Spermathecae ovoidal, well chitinized, 

without indentation (Plate 5, Fig. 119). 

Ventral receptacle a spiral with about 70 coils. 

Eggs — four slender acuminate filaments about as long 

as the egg itself. 
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Puparia — orange yellow, elongate, horn slender, fre- 

quently irregularly bent, horn index about 4, each anterior 

spiracle with 20-22 slender long branches (Plate 7, Fig. 146). 

Chromosomes — metaphase plates show a pair of very 

long rods, four pairs of much shorter rods, and a pair of dots. 

The long rods are X-chromosomes; Y is a rod shorter than 

the X but longer than the autosomes (Plate 3, Figs. 47-49). 

Relationships — this representative of Duda's subgenus 

Acantophila is evidently close to such members of the subge- 

nus Drosophila sensu stricto as D. mediosignata, prosimilis, 

and bandeirantorum. The distinguishing character of Acan- 

thophila — the presence of a row of strong bristles on the 

front femora — is, therefore, of no great systematic value. 

This row of bristles is also differently constructed in D.me- 

diostriata than in D.immigrans, which has been the best 

known representative of Acanthophila. 

Drosophila bandeirantorum, species nova 

$ . Arista with 12 or 13 branches. Antennae greyish 

brown, third segment a little lighter than the first two. Front 

velvety brownish yellow, ocellar triangle and a stripe on the 

orbits lighter, the space between the ocelli darker. Many 

small hairs on the orbits and on the clypeal margin. An- 

terior orbital 2/3 posterior, middle orbital 1/5 posterior. Two 

prominent oral bristles, the second 1/2 to 7/8 the first. Face 

greyish yellow. Carina moderately large, gradually broad- 

ening below, its sides straight, not sulcate. Cheeks greyish 

yellow, their greatest width about 1/5 greatest diameter of 

eyes. Eyes red with a short dark pile. 

Acrostichal hairs in 6 rows, slightly disarranged in some 

specimens. No prescutellars. Anterior scutellars divergent. 

Thorax dull brownish yellow, without pattern. Pleurae yel- 

low. Anterior sternopleural 1/2 the length of posterior and 

much thinner. Legs yellow, apical bristles on first and second 

tibiae, preapicals on all three. Two strong bristles at the 

base of the first tarsal segment, and two rows of small peg- 
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like bristles extending on the inside of the tarsus up to the 

fourth joint, this condition being most pronounced on the 

hind tarsi. 

Abdomen greyish yellow, slightly shining. Second, third, 

and fourth tergites with black or brown marginal bands nar- 

rowing laterally and narrowed or interrupted in the middle; 

the fifth and sixth tergites with rounded or irregular black 

or brown spots on either side of the middorsal line, the spot 

on the sixth being definitely larger than that on the fifth 

tergite. 

Wings slightly infuscate, crossveins slightly clouded. 

One prominent bristle at apex of first costal section; third 

costal section with heavy bristles on its basal 1/4. Costal 

index 4.6-4.9; 4th vein index about 1.3; 5x index about 1.0. 

Length body 3.5-3.7 mm.; wings 3.6 mm. 

$ . Narrow marginal bands on the second to fourth ab- 

dominal tergites, narrowed or interrupted in the middle; the 

fifth to seventh tergites unbanded. 

Anterior Malpighian tubes two, free, posterior fused, lu- 

men continuous. 

Testes lemon yellow with 3 inner and 3 outer coils. Sper- 

mathecae large, pear-shaped, well chitinized (Plate 5, Fig. 

104). Ventral receptacle a spiral with about 29 coils. 

Eggs — a single thick filament, bent into an S-figure, 

considerably longer than the egg itself, sometimes splitting 

at the distal end into 2 to 4 branches. This single filament 

is obviously a result of fusion of four separate filaments 

(Plate 6, Fig. 136). 

Puparia — reddish brown. Each anterior spiracle split in 

about 15 branches, horn index about 5. 

Chromosomes — metaphase plate shows 1 pair of V's with 

a small satellites at the end of one of the limbs, 4 pairs of 

rods 2 of which are longer than the other 2, and a pair of 

small dots (Plate 1, Fig. 25, Plate 2, Fig. 26 and 28). 

Distribution — Mogi das Cruzes, May 1943, (type loca- 

lity), Cantareira, April 1943, Alto da Serra, April 1943, Ipo- 

ranga, July 1943, all in the state of Sao Paulo. 
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Relationships — related to D. similis Williston and D. 

prosimilis Duda. Differs from either by its much higher cos- 

tal index. The structure of the egg filament not recorded 

elsewhere in the genus. 

Drosophila pallidipennis, species nova 

S . Arista with 8-10 branches. Antennae yellow. Front 

tannish yellow, ocellar triangle and orbits lighter. Anterior 

orbital 7/8, middle orbital 1/4 posterior. Face and cheeks 

light yellow, the greatest width of the latter about 2/5 the 

greatest diameter of eye. Carina large, prominent, its sur- 

face flat, not sulcate. Two prominent oral bristles, the se- 

cond 3/4 the first. Eyes cinnabar red with a dense yellow 

pile. 

Acrostichal hairs in 8 rows, regular. A pair of prescu- 

tellars, 2/3 as long as the anterior dorsocentrals. Anterior 

scutellars divergent. Thorax light tannish yellow, very fi- 

nely pollinose, with a smoky sheen. Pleurae yellow, greyish 

ventrally. Anterior sternopleural 7/10 posterior. Legs yel- 

low, apical bristles on first and second tibiae, preapicals on 

all three; two rows of small peg-like bristles on the inside 

of the tarsus of middle and hind legs. Long bristles on first 

coxae and femora. 

Abdomen yellow with a silky sheen. Each tergite with 

a very diffuse tan marginal stripe indistinctly interrupted 

in the middle and far from reaching the lateral margins; bris- 

tles on the first and the anterior portion of the second ter- 

gite short and erect; bristles on the posterior margins of other 

tergites long. 

Wings clear, veins yellow except the crossveins that are 

brown. One more and one less prominent bristles at apex of 

first costal section; third costal section with heavy bristles on 

its basal 2/5. Costal index 5.5-5.7; 4th vein index 1.2; 5x 

index 0.8-0.9. 

Length body 4.3-4.6 mm.; wing 3.4-3.6 mm. 
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9 . Marginal stripes visible only on the second and 

third tergites. 

Two anterior and two posterior Malpighian vessels, an- 

terior ones free, posterior fused, lumen continuous; common 

stalks of the Malpighian vessels short. 

Testes pale yellow, with about 4 1/2 outer and 4 inner 

(vesiculae seminales) coils. Sperm pump with two long diver- 

ticula. Spermathecae strongly chitinized, black, non-trans- 

parent, spherical (Plate 5, Fig. 121). Ventral receptacle a 

tight spiral with about 55 small coils. 

Eggs — four acuminate filaments, considerably longer 

than the egg itself (Plate 5, Fig. 126). 

Puparia — dark red brown, almost black before the 

emergence of the adult, only a little more than twice as long 

as wide, horn index 8, each anterior spiracle with 13 to 14 

branches (Plate 6, Fig. 145). 

Chromosomes — metaphase plates show a pair of very 

large V's, four pairs of rods, and a pair of very minute dots 

(Plate 2, Figs. 44 and 45). Prophases suggest that most of 

the material in the V's is heterochromatic. 

Distribution — Iporanga, state of Sao Paulo, July 1943. 

Relationships] — the presence of prescutellar bristles 

places this species in Duda's subgenus Paradrosophila, wher- 

ein it seems closest to Paradrosophila hyalipennis Duda des- 

cribed from Cuzco, Peru. This subgenus is, however, not a 

natural group, and the species under discussion is clearly 

(although not closely) related to D. prosimilis and D. bandei- 

rantorum. Its chromosome structure is very interesting but 

unfortunately could not be studied in detail since the species 

does not breed well on the standard culture medium, and 

only few offspring have been obtained. ^ .. j . r i J ^ & Faculdade de Filosofla 

Ciencias e Letras 

Drosophila griseolineata Duda Bibl'lOteCd CintTil 

Drosophila griseolineata Duda, 1925, p. 161. 

S, 9 . Arista with 11-12 branches, 11 being the usual 

number. Antennae yellow, base of the second and the third 
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segment darker. Front with a variable coloration: in some 

specimens greyish yellow with orbits posteriorly and the 

space between the ocelli dark brown and frontal lines cas- 

taneous, in other specimens uniformly greyish yellow with 

darker spots between the ocelli and between the orbital and 

postvertical bristles; in still others front dark brown with 

light spots at the top of the ocellar triangle and at the base 

of the orbitals. Frontal lines joined anteriorly. Anterior 

orbital 3/4 posterior, middle orbital minute. Two prominent 

oral bristles, the second 3/4 length the first. Face dirty yel- 

low, slightly pollinose. Carina large, broad, its surface 

flattened, not sulcate. Cheeks fuscous yellow to dark brown, 

their greatest width about 1/6 greatest diameter of eyes. 

Eyes bright red in young specimens, dark red in old ones, 

with a fine brown pile. 

Acrostichal hairs in 6 rows, regular. No prescutellars. 

Anterior scutellars divergent. Thorax dark brown, pollinose, 

with a sharp yellowish grey pattern, as follows: a stripe bet- 

ween the 2nd and 3rd acrostichal rows usually not reaching 

the scutellum but greatly broadened anteriorly and fre- 

quently fused with the corresponding stripe on the other side 

of the thorax; a stripe just outside the dorsocentral rows which 

may or may not reach the scutellum and which tends to 

break into three longitudinal spots; a transverse stripe at 

the suture; several irregular spots above the base of wings. 

Pleurae dark brown with irregular pollinose spots; anterior 

sternopleural 2/3 posterior, middle sternopleural usually 

small. Legs fuscous yellow to brown, coxae dark. Apical bris- 

tles on the first and second tibiae, preapicals on all three; 

one or two strong bristles at base of each tarsal joint, espe- 

cially on hind legs. Fine recurved hairs on front tarsi in ^ . 

Abdomen dark brown, slightly shining, with yellow pol- 

linose stripes which appear silvery when looked at sidewise 

on the anterior margins of the tergites, far from reaching 

the lateral margins and narrowed in the middle to produce a 

dark middorsal line. Posterior tergites in ^ ^ wholly dark. 
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Wings yellowish, crossveins very strongly clouded, bran- 

ching points of the 2nd and 3rd veins also clouded, tips of 

the 2nd, 3rd and 4th veins darkened. Two prominent bris- 

tles at apex of first costal section one of which is stronger than 

the other; third costal section with heavy bristles on its ba- 

sal 2/5. Costal index 3.9-4.0; 4th vein index 1.7-2.1; 5x index 

1.0-1.3. 

Length body 3.0-3.4 mm., wing 2.2-2.6 mm. 

Anterior Malpighian tubes two, free at ends, with a short 

common stalk; posterior two, with ends apposed without 

formation of continuous lumen. 

Testes amber yellow, with about 7 coils. Sperm pump 

with 2 long diverticula. Ventral receptacle an irregular spi- 

ral with about 25 thicker and 25 thinner coils. Spermathecae 

rather weakly chitinized, light yellow, pear shaped, no inden- 

tation (Plate 5, Fig. 106). 

Eggs — four filaments; the anterior pair shorter than 

and the posterior pair about as long as the egg itself. 

Puparia — brownish yellow. Horn slender, frequently 

bent, horn index about 5, anterior spiracle with 18 to 20 

slender branches. 

Chromosomes — metaphase plates show 5 pairs of rods 

one of which is much longer than the others, and a pair of 

small dots (Plate 2, Figs. 31 and 32). 

Distribution — Iporanga in the state of Sao Paulo, July 

1943, Jacarepagua, Federal District, July 1943. 

Relationships — apparently identical with D. griseolinea- 

ta described by Duda from Mapiri (Bolivia) and Petropolis 

(Rio de Janeiro). Forming a natural group with the three 

following species (D. guarani, guaru and guaramunu); Du- 

da's D. ornatifrons is probably also related. Belongs to the 

subgenus Drosophila, but is not clearly related to any parti- 

cular group so far known from the North-American fauna (see 

Sturtevant 1942). 
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Drosophila guaranl, species nova 

$, <2 . Arista with 11-13 branches, 12 being the usual 

number. Antennae brownish yellow, third segment darker. 

Front cinnamon grey, strongly pollinose, frontal lines not 

pollinose converging but not joined anteriorly; darker spots 

at bases of bristles and between the ocelli. Anterior orbital 

2/3 posterior, middle orbital 1/4 posterior. First and second 

oral bristles equally long, third about 2/3 other two. Face 

greyish yellow, pollinose. Carina large, its surface flattened, 

not sulcate, sides sharply falling down to the level of the 

face. Cheeks yellow, their greatest width about 1/8 greatest 

diameter of eye. Eyes red with a fine brownish pile. 

Acrostichal hairs in 6 rows, regular. No prescutellars 

Anterior scutellars divergent. Thorax cinnamon brown, polli- 

nose, in live specimens with diffuse darker streaks just inside 

and just outside the dorsocentral rows and above the base 

of the wing, sometimes with an indication of a dark streak 

in the center; the streaks hardly visible in pinned specimens. 

Pleurae strongly pollinose, brown with bluish white powder, 

sutures darker. Anterior sternopleural 2/3, middle sternople- 

ural 1/2 posterior. Legs dull yellow, coxae darker. Apical 

and preapical bristles on all tibiae, one or two strong brist- 

les at base of each tarsal joint, especially on hind legs. 

Abdomen dull yellow, somewhat shining, lateral and 

posterior margins of tergites very narrowly brown; dark 

brown stripes on posterior margins of second and third ter- 

gites broadly interrupted in the middle; fifth to seventh ter- 

gites without or with only very narrow marginal stripes. 

Wings brownish, crossveins strongly clouded, tips of lon- 

gitudinal veins and adjacent portions of wing membrane dark- 

ened. One prominent bristle at apex of first costal section; 

third costal section with heavy bristles on its basal 1/5 to 

1/4. Costal index 4.1-4.8; 4th vein index 1.3-1.5; 5x index 1.1. 

Length body 2.9-3.5 mm.; wings 2.6-3.0 mm. 

Anterior Malpighian tubes fused in a common trunk for 

about 1/3, then free for about 2/3 of their length, the com- 
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mon trunk only a little thicker than the free parts; poste- 

rior fused, lumen continuous. 

Testes with about 4 inner and 7 outer coils, amber yel- 

low. Sperm pump with 2 long diverticula. Ventral recep- 

tacle with about 60 coils, gradually decreasing in width dis- 

tally. Spermathecae weakly chitinized, light yellow, pear 

shaped, no indentation (Plate 5, Fig. 107). 

Eggs — four slender acuminate filaments, two of which 

are inserted distinctly more posteriorly than the other two; 

the anterior filaments about 2/3 as long, and the posterior 

ones about as long as the egg itself (Plate 6, Fig. 137). 

Puparia — yellow brown. Horn slender and delicate, 

frequently bent, horn index about 5, anterior spiracles with 

20 to 22 long and slender branches. 

Chromosomes — metaphase plates Show one pair of V's, 

sometimes with a terminal satellite in one limb, and 5 pairs 

of short rods, one of which has a distinctly subterminal cen- 

tromere (Plate 2, Figs. 33-36). 

Distribution — Cantareira near Sao Paulo, April 1943. 

Relationships — related to D. griseolineata and the fol- 

lowing two species. The names of this and the following two 

species are those of the Indian tribes which have inhabited 

the southern part of Brazil. 

Drosophila guaru, species nova 

2, $ . Arista with 12-13 branches, 12 being the usual 

number. Antennae brownish yellow, third segment darker. 

Front cinnamon grey, strongly pollinose, frontal lines not 

pollinose, sinuate, converging but not joined anteriorly. An- 

terior orbital 2/3 posterior, middle orbital very small. Two 

prominent equally long oral bristles. Face light grey, polli- 

nose. Carina large, not sulcate. Cheeks pale, their greatest 

width about 1/6 greatest diameter of eye. Eyes bright red 

with a fine yellow pile. 
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Acrostichal hairs in 6 rows, but in some specimens 8 rows 

may be counted owing to a displacement inward of the dor- 

socentral row. Anterior scutellars divergent. Thorax cinna- 

mon brown, strongly pollinose, with diffuse darker stripes in- 

side and outside the dorsocentral rows, the outside stripe being 

broader than the inside one. Pleurae strongly pollinose, 

brown with bluish white powder, sutures darker. Anterior 

sternopleural 2/3, middle sternopleural 1/2 posterior. Legs 

pale yellow, coxae darker. Apical and preapical bristles on 

all tibiae, one or two strong bristles at base of each tarsal 

joint, especially on hind legs. 

Abdomen pale yellow, somewhat shining, second and 

third tergites with dark brown stripes on the posterior mar- 

gin, broadly interrupted in the middle and far from reaching 

the lateral margins; other tergites with small dark spots at 

the bases of bristles on the posterior margins or without dark 

pattern; lateral margins of the tergites very narrowly brown 

in some specimens. 

Wings light brownish, crossveins strongly clouded, tips 

or longitudinal veins and adjacent portions of the wing mem- 

brane darkened. Apex of first costal section black with one 

prominent bristle; third costal sections with heavy bristles 

on its basal 1/4 to 1/3. Costal index 4.1-4.8; 4th vein index 

1.3-1.4; 5x index 1.1-1.2. 

Length body 2.9-3.7 mm.; wings 2.7-3.0 mm. 

Anterior Malpighian tubes rather short, their end parts 

more slender than the basal ones, common trunk rather long; 

posterior fused, lumen continuous. 

Testes with about 4 inner and 7 outer coils, amber yel- 

low. Sperm pump with 2 long diverticula. Ventral recepta- 

cle with about 55 coils, gradually decreasing in width distally. 

Spermathecae weakly chitinized, light yellow, pear shaped, no 

indentation (Plate 5, Fig. 108). 

Eggs four slender acuminate filaments, two of which 

are inserted posteriorly to the other two (but not as much 

so as in D. guarani), posterior filaments about as long as the 

egg itself, anterior ones somewhat shorter. 
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Puparia — brownish yellow, horn slender, horn index 

about 5, anterior spiracle with 20-23 branches. 

Chromosomes — metaphase plates show one pair of V's 

with slightly unequal/limbs, 4 pairs of rods, one of which has 

a distinctly subterminal centromere, and 1 pair of dots; 

X-chromosome is apparently a rod, the Y being shorter than 

the X (Plate 2, Figs. 37-39). 

Distribution — Amalia, June 1943, G. Schreiber collec- 

tor (type locality); Iporanga, July 1943, state of Sao Paulo. 

Relationship — closely related to D. guarani, but clearly 

different from the latter in a series of characters including 

the chromosome complement. 

Drosophila guaramunu, species nova 

?, S . Arista with 11-12 branches, 11 being the usual 

number. Antennae yellow, base of the second and the whole 

third segment darker. Front velvety castaneous brown, not 

pollinose, orbits lighter, space between the ocelli black, fron- 

tal lines converging and almost joined anteriorly. Anterior 

orbital 2/3 posterior, middle orbital minute. Two prominent 

oral bristles, the second 2/3 the length of first. Face brown- 

ish yellow, not pollinose. Carina large, very broad, its surface 

flattened, not sulcate. Cheeks fuscous yellow, much dark- 

ened on the margin carrying oral bristles, their width about 

1/5 greatest diameter of eye. Eyes maroon red with a fine 

brownish yellow pile. 

Acrostichal hairs in 6 to 8 rows, very irregular. No 

prescutellars. Anterior scutellars divergent. Thorax dark 

tan, very finely pollinose, with a velvety lustre, without a 

pattern or slightly darker along the midline. Pleurae very 

dark tan, somewhat more pollinose than the thorax on the 

dorsal side. Anterior sternopleural 2/3 posterior and much 

finer, middle sternopleural varying from very small to almost 

equal to the anterior. Legs brownish yellow, coxae dark tan. 

Apical bristles on first and second, very small ones on third 
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tibiae, preapicals on all three; one to four strong bristles at 

base of each tarsal joint, especially on hind legs; fine recur- 

ved hairs on fore tarsi, especially in males. 

Abdomen brownish black, rather shining, with yellow 

stripes on anterior margins of tergites far from reaching the 

lateral margins, expanded along the middorsal line on the 

first to third and much narrowed on the posterior segments. 

Wings almost clear, crossveins strongly clouded, tips of 

the longitudinal veins not darkened. Two prominent bris- 

tles at apex of first costal section one of which is stronger 

than the other; third costal section with heavy bristles on 

its basal 1/2 to 3/5. Costal index 4.2-4.5; 4th vein index 

1.5-1.6; 5x index 1.2. 

Length body 3.2-3.6 mm.; wings 2.9-3.2 mm. 

Anterior Malpighian tubes two, simple; posterior two, 

with ends apposed without formation of continuous lumen. 

Testes with about 4 inner and 6 outer coils, bright yellow. 

Sperm pump with 2 long diverticula. Ventral receptacle with 

about 55 coils, gradually decreasing in width distally. Sper- 

mathecae well chitinized, brown, shaped like an electric light 

bulb, no indentation (Plate 5, Fig. 109). 

Eggs — four slender acuminate filaments, two of which 

are inserted posteriorly to the other two, all filaments about 

8/10 as long as the egg itself (Plate 6, Fig. 133). 

Puparia — brownish yellow, horn slender, with 15-18 

long branches, horn index about 4.5 (Plate 7, Fig. 148). 

Chromosomes — metaphase plates show 5 pairs of rods 

one of which is much longer than the others, and a pair of 

small dots (Plate 2, Figs. 40-42). 

Distribution — Amalia in the state of Sao Paulo, June 

1943, G. Schreiber collector (type locality), Jacarepagua, Fe- 

deral District, July 1943. 

Drosophila onca, species nova 

Arista with 8-9 branches which are not usually in the 

same plane. Antennae greyish yellow, second and third joint 
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darker anteriorly. Front grey, strongly pollinose, frontal lines 

bronze colored with a copper metalic shine, space between 

the ocelli dark brown, posterior orbitals and verticals stand on 

small black spots, orbits in front of the anterior orbitals with 

dark spots which merge into the bronze colored frontal li- 

nes. Anterior and posterior orbitals equally long, middle or- 

bitals 1/2 other two. One prominent oral bristle, the second 

1/3 or less the first. Face greyish yellow, carina large, pro- 

minent, elongated triangular, not sulcate, with a brown spot 

below. Palpi dark brown at base, yellow distally, with a long 

bristle at tip; proboscis dark brown. Cheeks grey, the mar- 

gin carrying the oral bristles black, their greatest width about 

1/3 greatest diameter of eyes. Eyes maroon red with a short 

black pile. 

Acrostichal hairs in 8 rows, regular. No prescutellars, 

but the acrostichals in the prescutellar position somewhat 

enlarged. Anterior scutellars convergent. Thorax yellow 

grey, pollinose, most bristles and hairs arising from dark cho- 

colate brown spots partly fused to form the following 

complex pattern: two longitudinal stripes between the second 

and fourth acrostichal rows extending from the anterior 

margin to just in front of the anterior dorsocentrals; two 

stripes starting at the level of the anterior dorsocentrals and 

rapidly broadening posteriorly to include the posterior dor- 

socentrals but leaving a light midline; transverse spots in 

front of the suture; lanceolate spots outside the dorsocentral 

rows, dark areas on the suture, above the base of the wing, 

and around the humeral plates: many small spots between 

these larger dark areas. Scutellum yellowish grey, pollinose, 

dark spots at bases of the bristles and a dark V-shaped area 

anteriorly. Pleurae grey, pollinose, with dark brown stripes 

from the first coxae to the base of the halteres and across 

the sternopleural region. Anterior sternopleural 4/5, middle 

sternopleural 1/5 posterior. Legs yellow brown with darker 

rings at bases and tips of the tibiae, darker coxae and femora. 

Apical bristles on first and second tibiae, preapicals on all 

three. Halteres pale, darker spots on the first two joints. 
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Abdomen yellowish grey, silvery when looked at side- 

wise, 2nd to 5th tergites with dark brown to black marginal 

bands narrowly interrupted in the middle and leaving very 

large light spots laterally (only the lateral margins narrowly 

black). The black band on the 6th tergite reduced laterally, 

and absent on the 7th tergite (in the $ $). 

Wings infuscate, crossveins very slightly clouded. Apex 

of first costal section black, with 2 prominent bristles, third 

costal section with heavy bristles on its basal 2/5 -1/2. Costal 

index 2.3-2.6; 4th vein index 1.4-1.6; 5x index 1.2-1.4. 

Length body 2.6-3.6 mm; wing 2.3-3.2 mm. 

Two anterior Malpighian tubes free at ends; two posterior 

ones, ends apposed without formation of continuous lumen. 

Testes dark amber yellow, with about 5 outer and 4 inner 

coils. Sperm pump small, without diverticula. Ventral re- 

ceptacle a spiral with about 60 coils. Spermathecae rudi- 

mentary, not chitinized, smaller than the diameter of the 

proximal coils of the ventral receptacle. 

Eggs — four slender filaments almost twice as long as 

the egg itself (Plate 5, Fig. 127). 

Puparia — reddish brown, horn index about 16, each an- 

terior spiracle with 8 rather short branches. 

Chromosomes — metaphase plates show a pair of equal- 

armed V's, a pair of very unequal-armed V's, a pair of rods, 

and a pair of minute dots. The rods are X-chromosomes; 

Y-chromosome is an unequal-armed V which is larger in size 

than the X-chromosome (Plate 4, Figs. 87-90). 

Distribution — Iporanga, July 1943, state of Sao Paulo. 

Relationships — a member of the repleta group of sub- 

genus Drosophila, not clearly related to any other form, ex- 

cept possibly to D. ramsdeni Sturtevanr. 

Drosophila fascioloides, species nova 

S, 9. Arista with 8 branches. Antennae light grey- 

ish yellow, base of the first, the second anteriorly, and the 
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whole third joint darker. Front light grey, pollinose, frontal 

lines velvety, bronze colored, darker posteriorly, spots on the 

margin of the eye in front of the orbitals, at the bases of 

the posterior orbital, vertical, postvertical and ocellar brist- 

les brown to black. Many small bristles in front of the or- 

bitals and on the anterior parts of the frontal lines. Ante- 

rior orbital 5/6, middle orbital 1/2 posterior. One prominent 

oral bristle, the second 1/3 the first. Face pale. Carina long, 

prominent but very narrow, rounded below, not sulcate. 

Palpi dirty yellow with a darker base and with three pro- 

minent bristles at tip. Cheeks dirty yellow, much darker at 

the lower eye margin, their greatest width about 1/4 great- 

est diameter of eyes. Eyes cinnabar red with a black pile. 

Acrostichal hairs in 8 rows, irregular. No prescutellars. 

Anterior scutellars convergent. Thorax light yellowish grey, 

pollinose, bristles and hairs arising from spots varying in 

color from chocolate to almost black; some spots are fused 

to form irregular stripes as follows: between the third and 

the fourth acrostichal rows from the anterior margin down 

to the level of the anterior dorsocentrals; between the first 

and second acrostichal rows from a level between the dorso- 

centrals to the scutellum, and two or three interrupted stri- 

pes laterally from the dorsocentral rows. Scutellum yellow- 

ish grey with a fuscous semicircular spot at base and dark 

brown spots at bases of the bristles. Pleurae dark brown 

with pale longitudinal stripes and spots. Anterior sternopleu- 

ral only slightly shorter than posterior, middle sternopleu- 

ral very small. Legs — coxae dark; femora dark at base, 

yellow distally, sometimes with a dark ring at 4/5 of the 

length; tibiae yellow with a fuscous ring at base and close 

to the distal end; tarsi yellow. Apical bristles on.first and 

second tibiae, preapicals on all three. Two strong bristles 

at base of the first joint on third tarsus. 

Abdomen yellow, tergites with narrow but sharply de- 

limited brown marginal bands expanded and broadly inter- 

rupted in the middle, on the 2nd to 4th tergites deflected 

toward the anterior margin far from the lateral angles; la- 
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Two anterior Malpighian vessels, free; posterior ones 

fused, lumen continuous. 

Testes dark amber yellow, 4 outer and 2 inner coils. 

Spermathecae very small but well chitinized, flat, soucer 

shaped (Plate 5, Fig. 115). Ventral receptacle with about 

23 coils, its thickness decreasing little distally. 

Eggs — 4 slender acuminate filaments about as long as 

the egg itself. 

Puparia — brownish yellow, elongate, almost 3 times 

longer than wide, horn index about 11, each anterior spi- 

racle with 10 rather short branches. 

Chromosomes — five pairs of rods and one pair of J's, 

the latter being the longest chromosomes (Plate 3, Figs. 67 

and 68). 

Distribution — Huancayo, Peru, April 1943. Very com- 

mon in a Cactus patch at the type locality. 

Relationships — belongs to the repleta group of sub- 

genus Drosophila and resembles D. hamatofila Patterson and 

Wheeler more than any other described species. D. hamato- 

fila is native in the deserts of southwestern United States. 

D. inca differs from it by parallel anterior scutellar bristles^ 

form of the spermatheca, and the chromosome complement. 

Drosophila setosa, species nova 

9 . $ . Arista with 7 (seldom with 8) branches. Anten- 

nae yellow grey, a spot on the second anteriorly and most 

of the third joint darker. Front pollinose grey, frontal lines,, 

space between and around the ocelli, spots at base of the: 

posterior ocellar and anterior vertical bristles, and arrow- 

head-shaped spots in front of the anterior ocellar bristle dark: 

brownish grey. Anterior and posterior orbitals equally long, 

middle orbital 1/2 other two. Oral bristles large, the anterior 

prominent, the following ones 1/3-1/2 as long as the ante- 

rior and appreciably thinner. Face grey; carina long promi- 

nent but narrow, not angular broadly sulcate; palpi yellow 

with 3 prominent but fine bristles. Cheeks grey pollinose, the 
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part carrying the anterior oral bristles darker, their greatest 

width about 2/5 greatest diameter of eyes. Eyes dark red 

with dense black pile. 

Acrostichal hairs unusually long and strong, better des- 

cribed as bristles rather than hairs, in 8 rows. No prescu- 

tellars. Anterior scutellars convergent. Thorax silvery pol- 

linose, bristles arising from brown spots of various sizes, so- 

me spotSj especially on the sides of the thorax fusing to 

form larger irregularly rounded spots, in some specimens 

an indistinct darker longitudinal stripe between the dorso- 

central rows. Scutellum brownish grey with a diffuse light 

grey spot in the middle anteriorly and similar light spots on 

the margin between the bristles. Pleurae yellowish grey, a 

fuscous diffuse stripe from halteres to fore coxae. Anterior 

sternopleural 5/6 posterior, middle sternopleural very small. 

Halteres very pale yellow with darker spots on the first two 

segments. Legs yellow, indistinct fuscous rings near tips of 

the femora and near bases of tibiae. Apical bristles on first 

and second tibiae, preapicals on all three; little stout bris- 

tles on the inside and at tips of tarsal segments on middle 

legs; long recurved hairs on front tarsi in either sex, espe- 

cially prominent in males. 

Abdomen dark brown with silvery yellow posterior mar- 

gins of the tergites, a midline, and broad anterior margi- 

nal bands which reaches laterally to 2/3 of the width of the 

tergites; indistinct lighter spots on the sides of the second 

tergite. 

Wings clear, veins light, two prominent bristles at apex 

of first costal section, third costal section with heavy bristles 

on its basal 2/5. Costal index 2.9-3.4; 4th vein index 1.5-1.7; 

5x index 1.0-1.2. 

Length body 2.5-3.1 mm.; wing 2.5-2.9 mm. 

Anterior Malpighian tubes two, free; posterior with ends 

apposed without formation of continuous lumen. 

Testes bright yellow with about 6 outer and 9 inner 

coils. Ventral receptacle a spiral with about 250 coils bent into 

an irregular major spiral. Spermathecal ducts strikingly 
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broadened into vermiform tubes, the chitinous part only a 

small mushroom-shaped cover at the distal end (Plate 5, 

Fig. 116). 

Eggs — four slender acuminate filaments a little shorter 

than the egg itself. 

Puparia — yellow, about 3 times longer than wide, horn 

index 9, each anterior spiracle with 18-20 branches. 

Chromosomes — metaphase plates show a pair of V-sha- 

ped, 4 pairs of rod-like, and a pair of small dot-like chromo- 

some. The V is the X-chromosome; in males the Y-chromo- 

some is seen as a rod with a distinctly subterminal centro- 

mere, longer than any of the autosomal rods (Plate 3, Figs. 

69-71). Salivaries show five long and one very short strand. 

The strand representing the X has a large heterochromatic 

mass at the base, indicating that one arm of the V seen at 

metaphase is wholly or in large part composed of hetero- 

chromatin. 

Distribution — Mogi das Cruzes, June 1943, state of Sao 

Paulo. 

Relationships — belongs to the repleta group of subgenus 

Drosophila, and appears related to D. nigrohydei Patterson 

and Wheeler and to D. bifurca Patterson and Wheeler. Differs 

from either of the above species in the chromosome comple- 

ment, structure of the spermatheca and a series of external 

characters. The structure of the spermatheca in D. setosa 

resembles only that found in D. dreyfusi (see below). 

Drosophila betari, species nova 

S . Arista with 7-9 branches, 8 being the usual number. 

Antennae yellow, base of the first, a spot on the second an- 

teriorly, and the whole third joint darker. Front light grey- 

ish yellow, frontal lines, arrowhead-shaped spots in front of 

the anterior orbital, spots at bases of the posterior orbital, 

vertical, ocellar, and postvertical bristles dark brown. Ante- 

rior and posterior orbitals equal, middle orbital 1/2 other two. 

One prominent oral bristle, the second 1/2 the first or less. 

Face grey, carina an elongated triangle, its surface flat, not 
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sulcate. Cheeks grey, brown at the base of the vibrissa, their 

greatest width 1/4 -1/3 the greatest diameter of the eye. 

Palpi pale. Eyes red with a rather long black pile. 

Acrostichal hairs in 8 rows, irregular, 4 slightly enlar- 

ged hairs in prescutellar position, usually not forming a re- 

gular transverse file. Anterior scutellars convergent. Thorax 

golden yellow grey, strongly pollinose, bristles and hairs ari- 

sing from dark brown spots. Little or no fusion of the spots. 

Scutellum brown, 5 yellow grey spots on the margin between 

the bristles and one on the disc reaching forward to the su- 

ture. Pleurae pale yellow grey, with irregular brownish grey 

spots forming a stripe from the first coxae to the base of 

the halteres and across the bases of the sternopleural bristles. 

Anterior sternopleural 7/10 posterior. Legs pale yellow grey, 

indistinct darker rings at tips of femora and at bases of tibiae. 

Apical bristles on first and second tibiae, preapicals on all 

three. Few short recurved hairs on first tarsi. Halteres pale, 

first two segments with fuscous spots. 

Abdomen pale yellow, tergites with dark grey or fuscous 

marginal bands interrupted in the middle and leaving pale 

triangular spots or oblique streaks laterally; the whole pat- 

tern very faint, despite the fact that the bands are sharply 

delimited. 

Wings clear, apex of first costal section with 2 prominent 

bristles, third costal section with heavy bristles on its basal 

2/5-1/2. Costal index 2,7-3.1; 4th veins index 1.7-2.0; 5x 

index 1.4-1.6. 

Length body 2.4-2.8 mm.; wing 2.4-2.6 mm. 

$. Lateral margins of the 6th and 7th tergites clear. 

Anterior Malpighian vessels free, posterior fused, lumen 

continuous. Testes pale yellow with about 2 coils. Sperma- 

thecae very small, not chitinized, finger shaped. Ventral re- 

ceptacle a relatively short irregularly coiled tube with 2 or 

3 spiral coils at the tip. 

Eggs — four filaments about as long as the egg itself 

(Plate 6, Fig. 139). 

Puparia — brownish yellow, about three times as long 
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sis wide, horn rather slender, horn index about 7, with 16-18 

slender long branches. 

Chromosomes — metaphase plates show one pair of V's, 

three pairs of rods, and a pair of large dots. The X-chromo- 

some is a rod, markedly longer than the autosomal rods; 

Y-chromosome a dot, but larger than the autosomal dots 

(Plate 4, Figs. 72-74). 

Distribution — Iporanga, July 1943, state of Sao Paulo. 

Relationships — belongs to the repleta group of the sub- 

genus Drosophila. 

Drosophila austrorepleta, species nova 

S. Arista with 7 branches. Antennae greyish yellow, 

base of the first, a spot on the second anteriorly, and the 

whole third joint darker. Front yellowish grey, pollinose, 

frontal lines, arrowhead-shaped spots in front of the ante- 

rior orbitals, at bases of the posterior orbitals, of verticals, 

and around the ocelli brownish black. Anterior and posterior 

orbitals equal, middle orbital 2/5 other two. One prominent 

oral bristle, the second 1/4 of the first. Face brownish grey, 

pollinose; carina an elongated triangle, slightly sulcate. Pal- 

pi and proboscis dirty grey, the former with several long 

bristles. Cheeks yellowish grey, their greatest width about 

1/4 greatest diameter of eyes. Eyes dark red with a short 

black pile. 

Acrostichal hairs in 8 rows, regular; 4 prescutellar 

bristles arranged in a transverse row in front of the scutellar 

suture ( enlarged acrostichal hairs about 1/3 as long as the 

anterior dorsocentrals). Anterior scutellars convergent. 

Thorax yellowish grey, pollinose, hairs and bristles arising 

from brownish black spots, some of the spots irregularly fused 

and tending to form longitudinal stripes inside and outside 

the dorsocentral rows, but always leaving a light midline. 

Scutellum grey, pollinose, dark spots at bases of the bristles, 

and in some individuals a dark semicircular area or a semi- 

circle of dark spots on the anterior part. Pleurae grey, pol- 
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linose, a dark stripe from base of first coxae to the halteres. 

Anterior sternopleural about 8/10 posterior, middle sterno- 

pleural minute. Legs smoky yellow with indistinct dark areas 

at tips of femora and bases of tibiae. Apical bristles on first 

and second tibiae, preapicals on all three. Very few or no re- 

curved hairs on first tarsi. Halteres pale, first two segments 

with dark spots. 

Abdomen silvery yellow, tergites with broad and sharply 

delimited black marginal bands interrupted in the middle 

and leaving triangular yellow spots laterally. 

Wings clear, apex of first costal section somewhat darker, 

with two prominent bristles, third costal section with heavy 

bristles on its basal 2/5 -1/2. Costal index 2.7-3.1; 4 th vein 

index 1.7-2.0; 5x index 1.3-1.5. 

Length body 2.5-3.3 mm.; wing 2.4-2.9 mm. 

$. Dark bands on the abdomen less developed, yellow 

coloration present on all tergites. 

Two anterior Malpighian vessels, free; posterior fused, 

lumen continuous. 

Testes pale yellow with about 7 outer and 6 inner coils. 

Spermathecae large, finger-shaped, well chitinized, yellow 

brown in color (Plate 5, Fig. Ill), Ventral receptacle with 

about 100 coils. 

Eggs — four slender acuminate filaments, the anterior 

pair being slightly shorter and the posterior distinctly longer 

than the egg itself. 

Puparia — yellow, elongate, 3 times longer than wide, 

horn index about 6, each anterior spiracle with 18-22 fairly 

long branches (Plate 6, Fig, 144). 

Chromosomes — metaphase plates show five pairs of 

rods and a pair of large dots. The longest rod is the X-chro- 

mosome; the Y-chromosome a very short rod, only twice or 

thrice as long as the dot (Plate 3, Figs. 55-57). 

Distribution — Mogi das Cruzes, April and June 1943, 

state of Sao Paulo. 

Relationships — belongs to the repleta group of subgenus 

Drosophila and is related to D. repleta and D. brunneipalpa. 
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Drosophila pararepleta, species nova 

Arista with 7-8 branches, 8 being the usual number. An- 

tennae brownish yellow, base of the first, a spot on the second 

anteriorly, and the whole third joint darker. Front yellowish 

grey, pollinose, frontal lines forming a V, spots in front of 

anterior orbitals, at bases of posterior orbitals, of verticals, 

and around the ocelli dark brown. Anterior and posterior 

orbitals equal, middle orbital about 1/2 other two. One pro- 

minent oral bristle, the second 1/2 the first. Face yellow 

grey; carina an elongated triangle, prominent, not sulcate. 

Cheeks yellowish grey, their greatest width 1/4 -1/3 greatest 

diameter eyes. Eyes dark red with a short black pile. 

Acrostichal hairs in 8 rows, regular; 4 slightly enlarged 

hairs in prescutellar position, usually not forming a regular 

transverse row, somewhat longer but hardly thicker than 

other acrostichals. Anterior scutellars convergent or sub- 

parallel. Thorax yellow grey, pollinose, hairs and bristles 

arising from dark brown spots, some of the spots irregularly 

fused and tending to form longitudinal stripes inside and out- 

side the dorsocentral rows, but always leaving a light midli- 

ne. Scutellum yellow grey, pollinose, dark spots at bases of 

the bristles, and in some individuals a dark ark or a semi- 

circle of dark spots on the anterior part. Pleurae grey polli- 

nose, a dark stripe from base of first coxae to the halteres. 

Anterior sternopleural about 9/10 posterior, middle sterno- 

pleural minute. Legs smoky yellow with dark rings at tips 

of femora and bases of tibiae, the rings sometimes indistincts. 

Apical bristles on first and second tibiae, preapical on all 

three. Some recurved hairs on first tarsi. Halteres pale, first 

two segments with dark spots. 

Abdomen silvery yellow, tergites with broad and sharply 

delimited black marginal bands interrupted in the middle 

and leaving triangular yellow spots laterally. 

Wing clear, apex of first costal section black, with two 

prominent bristles, third costal section with heavy bristles 
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on its basal 2/5 -1/2. Costal index 2.7-3.2; 4th vein index 

1.7-1.9; 5x index 1.4-1.7. 

Length body 2.7-3.6; wings 2.6-3.1 mm. 

$. Dark bands on the abdomen less developed, yellow 

coloration present on all tergites. 

Two anterior Malpighian tubes free; posterior fused, lu- 

men continuous. 

Testes amber yellow, with 2 1/2 coils. Spermathecae yery 

small, non chitinized, elongate (Plate 5, Fig. 112). Ventral 

receptacle not a regular spirale but a short (relative to other 

species of the repleta group) tube with about 9 irregular coils. 

Eggs — four acuminate filaments about as long as the 

egg itself. 

Puparia — yellow, elongate, 3 times longer than wide, 

horn index about 7, each anterior spiracle with about 18 

fairly long branches. 

Chromosomes — metaphase plates show one pair of V's, 

3 pairs of rods, and a pair of large dots. The X-chromosome 

is a rod slightly longer than the other two rods; Y-chromo- 

some is a very short rod, only about twice as long as the 

dot (Plate 3, Figs. 58, 62 and 63). 

Distribution — Mogi das Cruzes, April 1943 (type loca- 

lity), Apiai, June 1943, state of Sao Paulo; Jacarepagua, July 

1943, Federal District. 

Relationships — extremely close to D. austrorepleta, and 

externally hardly distinguishable from the latter; the distin- 

ction is quite clear in the female as well as male reproductive 

organs and in the chromosome complement. Having no ma- 

terial on the true D. repleta from North America for compa- 

rison, we can not describe with assurance the differences 

between that species and D. pararepleta, except that the chro- 

mosomal complements assure the specific distinction. 

Drosophila brunneipalpa, species nova 

$. Arista with 7 branches. Antennae greyish yellow, 

base of the first, a spot on the anterior part of the second, and 
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the whole third joint dark. Front cinnamon grey, pollino- 

se; frontal lines, arrowhead-shaped spots in front of the an- 

terior orbitals, spots at the bases of the posterior orbitals 

and at the bases of vertical and post-vertical bristles dark 

brown; the spots are partly fused with the frontal lines and 

with each other, so that the front appears dark brown with 

grey spots. Anterior and posterior orbitals equally Ihng, 

middle orbital 1/2 other two. One prominent oral bristle, the 

second fine, about 1/4 the first. Face dirty brown, carina 

large, forming an elongated triangle, slightly sulcate. Palpi 

brown, with several prominent bristles. Cheeks brownish 

grey, their greatest width about 1/4 greatest diameter of eyes. 

Eyes purplish red with a short black pile. 

Acrostichal hairs in 8 rows, some enlarged acrostichals 

in prescutellar position. Anterior scutellars convergent. 

Thorax brownish grey, pollinose, bristles and hairs arising 

from brownish black spots irregularly fused and leaving ir- 

regular light pollinose areas. Scutellum brownish grey, pol- 

linose, with a V-shaped dark design leaving a light median 

spot at the suture, and dark spots at bases of each of the 

four scutellar bristles. Pleurae dark brown with indistinct 

pollinose lighter stripes. Anterior sternopleural 8/10 poste- 

rior, middle sternopleural very small. Halteres light with 

brown spots. Legs pale with a smoky cast, fore coxae and fe- 

mora darker; indistinct dark rings at apices of femora and at 

bases of tibiae. Apical bristles on first and second tibiae, 

preapicals on all three; a few recurved hairs on front tibiae. 

Abdomen pale silvery yellow, each tergite with a dark 

brown marginal band interrupted in the middle, continued 

slightly forward at edge of interruption, reaching the anterior 

margin medianly from the angle of the tergite, and leaving 

lateral irregularly triangular yellow areas separated by brown 

color from the lateral margins. On the last two tergites the 

lateral yellow areas indistinct. 

Wings clear, apex of first costal section darkened, with 

two prominent bristles; third costal section with heavy bris- 
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ties on its basal 2/5. Costal index 2.7-3.0; 4th vein index 

1.7-1.9; 5x index 1.3-1.6. 

Length body 2.8-3.5 mm.; wing 2.6-3.0 mm, 

9 . The dark design on the abdomen less developed than 

in ^ ^. 

Two anterior and two posterior Malpighian tubes, the 

former free, the latter fused, lumen continuous. 

Testes pale yellow, with 4 outer and 4 inner coils. Sper- 

mathecae elongate oval, chitinized (Plate 5, Fig. 114); ventral 

receptacle with about 70 coils. 

Eggs — four slender acuminate filaments, longer than 

the egg itself, posterior pair longer than the anterior. 

Puparia — reddish brown, three times longer than wide, 

horn index about 3, each horn with about 18 medium long 

branches. 

Chromosomes — metaphase plates show five pairs of 

rods and a pair of dots. The X-chromosome almost twice as 

long as the other rods, with a clearly subterminal centrome- 

re. Y-chromosome very much shorter, almost dot-like (Plate 

3, Figs. 64-66). 

Distribution — Apiai, June 1943, state of Sao Paulo. 

Relationships — close do D. melanopalpa Patterson and 

Wheeler described from Arizona, and to D. neorepleta Pat- 

terson and Wheeler described from Guatemala. 

Drosophila novemaristata, species nova. 

$. Arista with 9 branches. Antennae greyish yellow, 

the second anteriorly and the whole third joint darker. Front 

greyish yellow, strongly pollinose, frontal lines yellow brown, 

spots at bases of the posterior orbital, postvertical, vertical 

and ocellar bristles and in front of the anterior orbitals 

brownish black. Anterior orbital a little shorter than poste- 

rior, middle orbital 2/5 other two. One prominent oral bris- 

tle, the second 1/3 the first. Face yellow grey, pollinose; ca- 

rina large, elongated triangular, strongly sulcate throughout. 

Palpi and proboscis grey, the former with 2 long bristles. 
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Cheeks grey, their greatest width 1/3 greatest diameter of 

eyes. Eyes dark red with a short black pile. 

Acrostichal hairs in 8 rows, regular. No prescutellars. 

Anterior scutellars convergent. Mesonotum yellowish grey 

with a bluish pollinosity, hairs and bristles arising from 

brownish black spots, some of the spots fused to form two 

pairs of larger elongated spots within the dorsocentral rows 

on the anterior position of the mesonotum, and several larger 

spots outside the dorsocentral rows. Scutellum grey, pollino- 

se, with diffuse dark spots at bases of bristles. Pleurae dark 

brown, pollinose, with diffuse darker and lighter areas. Hal- 

ter es, pale, first and second joints with fuscous spots. Ante- 

rior sternopleural 8/10 posterior, middle sternopleural mi- 

nute. Legs smoky yellow with black rings at bases of tibiae. 

Apical bristles on first and second tibiae, preapicals on all 

three. Numerous recurved hairs on first tarsi. 

Abdomen silvery yellow, tergites with sharply defined 

dark brown marginal bands broadly interrupted in the mid- 

dle, leaving the posterior margin pale, sharply expanded tow- 

ard the lateral margin, but enclosing diffuse brownish yellow 

lateral spots on all or on all but the last segment. 

Wings slightly fuscous, apex of first costal section some- 

what darkened, with 2 prominent bristles, third costal section 

with heavy bristles on its basal 1/3. Costal index 3.0-3.3; 

4th vein index 1.5-1.6; 5x index 1.1-1.2. 

Length body 3.6-4.1 mm.; wing 3.5-3.9 mm. 

?. Thorax darker than in ^ ^. Bands on abdominal 

tergites black, lateral parts solid except the second and some- 

times the third tergite which may have diffuse brown lateral 

spots. 

Two anterior Malpighian vessels, free; posterior fused, 

lumen continuous. 

Testes partly lemon yellow, partly greenish yellow, with 

about 17 outer and 24 inner coils. Ventral receptacle a spiral 

with about 340 coils, forming a second, major, spiral; the 

whole mass is greater than that of the vagina and the ovi- 

ducts combined. Spermathecal ducts broadened into tubes, 
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spermatheca slightly chitinized, cylindrical, its diameter only 

slightly larger than that of the duct itself, with a small 

broadening at tip (Plate 5, Fig. 1^13). 

Eggs — four slender acuminate filaments longer than 

the egg itself. 

Puparia — yellow brown, more than 3 times as long as 

wide, horn index about 7, each anterior spiracle with about 

20 rather long branches (Plate 7, Fig. 147). 

Chromosomes — metaphase plates show five pairs of 

rods and one pair of very large dots which may also be de- 

scribed as very small rods. Among the five longer pairs of 

rods none is outstanding in length, although two pairs appear 

to be shorter than the other three (Plate 3, Figs. 59-61). 

Distribution — Huancayo, Peru, April 1943, in a Cactus 

patch. 

Relationships — belongs to the repleta group of the sub- 

genus Drosophila, and appears to be close to D. bifurca Pat- 

terson and Wheeler described from Texas and Arizona. Dif- 

fers from D. bifurca in a lower costal index, smaller size, the 

recurved hairs on front tarsi being short, fewer coils in the 

ventral receptacle, and the shape of the spermatheca. Sper- 

matheca of D. novemaristata is intermediate between that 

normally found in species of Drosophila and the aberrant 

type found in D. dreyfusi and D. inca. 

Drosophila annulimana Duda 

Paradrosophila annulimana Duda, 1925, p. 117. 

S, $. Arista with 8 branches. Antennae tan, second 

joint anteriorly and the whole third joint dark brown. Front 

velvety black with silvery pollinose spots in front of the ocel- 

lar bristles, laterally from the postverticals, at the tip of the 

ocellar triangle, on the anterior angles, and along the ocular 

margin; orbits silvery pollinose, but the posterior orbital and 

postvertical bristles stand on dark spots. Anterior orbital a 

little shorter than posterior, middle orbital 2/3 of posterior, 

the base of the middle orbital in front of and laterally from 
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that of the anterior. Face brown with silvery pollinose spots, 

carina large, prominent, shaped like an elongated triangle, 

strongly sulcate; an elevated line from the end of the carina 

to the clypeal margin. Palpi and proboscis brown. Cheeks 

dark brown, pollinose ventrally, lighter dorsally, their 

greatest width about 1/4 greatest diameter of eyes. Eyes 

dark wine red with a long black pile. 

Acrostichal hairs irregular, 8 to 10 rows can be counted. 

Two prescutellars about as long as the anterior dorsocentrals. 

Anterior scutellars convergent. Mesonotum yellowish silve- 

ry, strongly pollinose, all bristles and hairs arising from black 

spots that are in part irregularly fused without formation 

of longitudinal stripes. Scutellum brownish black, pollinose, 

with three light silvery spots on the middle and five similar 

spots on the margin in front of and between the scutellar 

bristles. Pleurae brownish black with indistinct silvery polli- 

nose spots. Anterior sternopleural 8/10-9/10 posterior, mid- 

dle sternopleural minute. Halteres light yellow with brown 

spots on all joints. Legs dark brown to black, tarsi yellow 

with black rings at tip of each joint especially broad on the 

first and the last. Apical bristles on first and second tibiae, 

preapicals on all three. 

Abdomen dark brown with uniformly narrow silvery pol- 

linose stripes on the posterior margins and diffuse brownish 

silvery spots on the anterior margins of the first to fifth ter- 

gites on either side of the midline. 

Wings fuscous yellow, apex of first costal section black 

with two small bristles relatively more prominent than the 

others; third costal section with heavy bristles on its basal 

3/5. Crossveins distinctly clouded. Costal index 3.6-4.3; 4th 

vein index 1.4-1.5; 5x index 0.9-1.1. 

Length of body 4.4-j5.4 mm.; wing 3.6-4.4 mm. 

Two anterior Malpighian vessels, ends free; the two pos- 

terior ones fused, lumen continuous. 

Testes dajk amber yellow, with 6 outer and 5 inner coils; 

vasa efferentia very long and slender; vas deferens relati- 

vely short and broad; sperm pump small with 2 very long 
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diverticula. Ventral receptacle with about 190 coils folded in 

a "major" spiral. Spermathecae rather weakly chitinized, pale 

yellow, with a microstructure consisting of irregular circular 

ridges on the proximal and of small spines on the distal por- 

tion, vase-shaped (Plate 5, Fig. 117). Spermathecal duct 

only a little longer than the length of the spermatheca, very 

broad. 

Eggs — four filaments, the two anterior ones slender and 

much shorter than the egg, the posterior ones much thicker 

and as long as or longer than the egg itself (Plate 6, Fig. 134). 

Puparia — dark brown, a little more than twice as long 

as wide, horn index about 14, each anterior spiracle with 

about 15 rather short branches (Plate 7, Fig. 151). 

Chromosomes — metaphase plates show one pair of 

large V's, 3 pairs of much smaller V's, and a pair of small 

rods or J's; the latter are X-chromosomes, since only one rod 

without a partner is present in the $ s (XO) (Plate 4, Figs. 

^5-77). Salivaries show 8 relatively long and one short chro- 

mosome strands. 

Distribution — Iporanga, July 1943, state of Sao Paulo. 

Described by Duda from Bolivia. 

Relationships — this extremely large and beautiful spe- 
cies is placed by Duda in his subgenus Paradrosophila, cha- 

racterized by the presence of prescutellar bristles. However, 

D. annulimana is much closer to species of the repleta group 

of the subgenus Drosophila than to such representatives of 

Paradrosophila as D. mirim. We regard D. annulimana an 

aberrant member of the repleta group. 

Drosophila andina, species nova 

S . Arista with 8 to 11 branches, 9 being the usual 

number. Antennae brown, third joint darker. Front cinna- 

mon brown, ocellar triangle and orbits brownish pollinose; 

small bristles between the ocelli, on the orbits and on the 

anterior margin. Anterior and posterior orbitals almost 

equally long, middle orbital 2/5 other two. One prominent 
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oral bristle. Face light brown, slightly pollinose. Carina lar- 

ge, broad below, flat or very slightly sulcate. Cheeks greyish, 

their greatest width about 1/3 greatest diameter of eyes. 

Eyes dark purplish red with short dark pile. 

Acrostichal hairs in 8 rows, regular. No prescutellars. 

Anterior scutellars divergent. Thorax dark greyish brown, 

pollinose, with fairly obvious dark longitudinal stripes 

occupying the space between the first and the second acro- 

stichal rows and continuing into the scutellum, and indis- 

tinct dark stripes in the dorsocentral rows tending to break 

up into three spots. Pleurae greyish brown, with two very 

indistinct darker stripes. Anterior sternopleural 4/5 poste- 

rior and only a little thinner. Legs brownish yellow, apical 

bristles on the first and second tibiae, preapicals on all three. 

Abdomen yellow with broad black marginal bands inter- 

rupted in the middle and expanded laterally to reach the an- 

terior margins of the tergites; lateral margin of the second 

tergite yellowish. 

Wings clear, crossveins slightly clouded. Two prominent 

bristles at apex of first costal section; third costal section 

with heavy bristles on its basal 1/5 or 1/4; costal index 3.1- 

3.3; 4th vein index about 1.4; 5x index about 0.8. 

Length body 3.1-3.7 mm.; wing 2.7-3.0 mm. 

9 ■ Marginal bands on abdominal tergites less broad 

than in the male, sixth and seventh tergites very narrowly 

black on the posterior margins. 

Anterior Malpighian tubes two, free, posterior fused, lu- 

men continuous. 

Testes bright yellow with 4-4 1/2 coils, the distal ends 

inflated into bulbs containing spermatogonia. Spermathecae 

shaped like a pear or a pepper fruit, broader at base than 

distally, well chitinized, with a small indentation. Ventral 

receptacle a spiral with about 40 coils. 

Eggs — four acuminate filaments which are shorter than 

the egg itself (Plate 6, Fig. 140). 

Puparia — reddish brown, very long and slender (the 
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length-width ratio about 3.6), each anterior spiracle with 

about 15 branches, horn index about 6.6. 

Chromosomes — metaphase plate shows 1 pair of V's and 

four pairs of rods, the longest of the latter being the X; 

Y-chromosome a rod, about half as long as the X (Plate 4, 

Figs. 78-80). In some plates the X shows a strong, secondary 

constriction at about 1/3 from the proximal end. 

Distribution — Huanpayo, Peru, April 10, 1943, in a 

Cactus patch. 

Relationship — appears related to D. annularis Stur- 

tevant and a group of South-American species described by 

Duda (mesophragmatica, fuscolineata, atrolineata) but clear- 

ly distinct from all. 

Drosophila dreyfusi, species nova 

^, $ . Arista with 9-10 branches. Antennae greyish 

brown, third segment little if any darker than the first two. 

Front brown, triangle and the clypeal margin dark brown. 

Anterior and posterior orbitals equally long, middle orbital 

about 1/3 other two. Only one prominent oral bristle, the 

second oral less than 1/3 the first. Face yellowish brown. 

Carina broad below, rounded, moderately sulcate. Cheeks 

yellowish brown, their greatest width about 1/6 greatest dia- 

meter of eyes. Eyes dark red with short dark pile. 

Acrostichal hairs in 8 rows. No prescutellars, but the 

acrostichals immediately in front of the scutellar suture lar- 

ger than elsewhere on the thorax. Anterior scutellars diver- 

gent. Thorax dark brown, dull, without pattern, pleurae 

slightly lighter. Anterior sternopleural 0.6 the length of pos- 

terior. Legs brownish yellow. Apical bristles on first and 

second tibiae, preapicals on all three. 

Abdomen yellowish brown, the second, third, and fourth 

tergites with a rather narrow marginal band interrupted or 

narrowed in the middle and not expanded laterally. 

Wings uniformly brown, crossveins not or only barely 

perceptibly darker. Two prominent bristles at apex of first 
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costal section; third costal section with heavy bristles on its 

basal 2/5. Costal index 3.6-3.9; 4th vein index about 1.4; 

5x index about 0.95. 

Length body 5.2 mm.; wings 3.7 mm. 

Anterior Malpighian tubes two, simple; posterior fused, 

lumen continuous. 

Testes lemon yellow, with about 6 coils. Ventral recep- 

tacle a spiral with about 100 coils. The structure of the sper- 

mathecae unique: the spermathecal ducts expanded into 

broad, weakly chitinized and irregularly coiled tubes with a 

mushroom-shaped, weakly chitinized, enlargement at the end. 

Eggs — four filaments, two of them about twice as long 

and twice as thick as the other two, acuminate at ends. The 

longer ones longer than the egg itself (Plate 5, Fig. 128). 

Puparia — dark brown, horn index about 4.2. Each an- 

terior spiracle with 15-20 closely apposed branches (Plate 

7, Fig. 149). 

Chromosomes — metaphase plate shows one pair of long 

V's with a large satellite at the end of one of the limbs, one 

pair of smaller V's, and a pair of J's, the later being X or Y 

chromosomes (Plate 4, Figs. 81-83). Salivaries excellent, five 

long and one short branches with very clear disc patterns, 

chromocenter weak. 

Distribution — one female collected at Mogi das Cruzes, 

Sao Paulo, April 1943. This female produced a large offspring 

which has, however, refused to breed further. 

Relationship — close to D. lugubripennis Duda and D. 

fuscipennis Duda described from Peru, but differs from either 

by its large size, coloration, and other characters. Named in 

the honor of Professor Andre Dreyfus of the University of 

Sao Paulo, 

Drosophila mirim, species nova 

S , 9 . Arista with 8-9 branches (4 above and 2 to 3 

below the terminal fork). Antennae yellow, third segment a 

little darker, with a short pilosity. Front yellow, the small 
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equilateral ocellar triangle and orbits from the anterior or- 

bital down a little paler. Anterior and posterior orbitals about 

equal, middle orbital 1/3 other two, of about the same thi- 

ckness. One prominent oral bristle. Face yellow, paler than 

the front. Carina moderately large, prominent, its surface 

and outline rounded, not angular, not sulcate. Cheeks pale 

yellow, rather uniformly broad throughout, their width about 

1/8 of the greatest diameter of eyes. Proboscis rather long. 

Eyes more rounded than usual, red, with a very short yellow 

pile. 

Acrostichal hairs in 8 rows, regular. A pair of prescutellar 

bristles that are 1/2 as long as anterior dorsocentrals, which 

are 2/5 as long as posterior dorsocentrals. Anterior dorso- 

centrals 1/2 as far from posterior ones as the latter are from 

each other. Anterior scutellars convergent. Thorax tannish 

yellow, slightly shining, with a very fine pollinosity. Pleurae 

yellow; anterior and middle sternopleurals 7/10 - 8/10 the 

length of posterior. Legs yellow, apical bristles on first and 

second tibiae, preapicals on all three. 

Abdomen yellow with very broad black bands that leave 

the anterior as well as the posterior margins of the tergites 

yellow; the bands are narrowed in their middle on the 2nd 

and 3rd, expanded on the posterior tergites. The pigmented 

portion of the chitin opaque, the unpigmented thinner and 

shining. The bands in the $ $ are broader than in the $ 9 , 

so that male abdomen appears almost black. 

Wings clear. Two prominent bristles at apex of first cos- 

tal section; third costal section with heavy bristles on its ba- 

sal 3/4. Costal index 1.1-1.4; 4th vein index 2.2-2.4; 5x index 

2.0-2.4. 

Length body 1.9-2.3 mm.; wing 1.6-1.9 mm. 

Anterior Malpighian vessels much longer than posterior, 

both with common trunks about 1/2 of their total length, 

the tips of the anterior ones free, those of the posterior ones 

apposed without formation of continuous lumen. 

Testes deep amber yellow, ellipsoidal (about the same 

shape as in D. pseudoobscura), vesiculae seminales grown 
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together proximally, vas deferens short and thick, sperm 

pump very small. Spermathecae shaped like flattened he- 

mispheres, with a thick cover of epithelial cells, no inden- 

tation (Plate 5, Fig. 118). Ventral receptacle a finger-like 

rudiment, much shorter than the spermathecal ducts. Pa- 

rovaria large. 

Eggs — six very slender acuminate filaments a little 

shorter than the egg itself (Plate 6, Fig. 141). 

Puparia — brownish yellow, without "horns". Only the 

5 branches of the larval anterior spiracle are extruded during 

pupation (Plate 6, Fig. 142). 

Chromosomes — metaphase plates show 3 pairs of 

V-shaped chromosomes and no dots. One pair seems a little 

larger than the other two (Plate 4, Figs. 84-86). Salivaries 

with 6 strands two of which represent the X-chromosome, 

and, consequently, are pale in males. 

Distribution — Bertioga, May 30, 1943, State of Sao 

Paulo (type locality). 

Relationships — apparently close to D. bromeliae Sturte- 

vant, from which it differs by a much lower costal index; it 

is also smaller than D. bromeliae (Sturtevant's description 

indicates the body length in D. bromeliae 2.2 mm., but this 

corresponds to a greater size in live specimens). The wing 

of D. mirim is exactly like that of Dasydrosophila glabrifrons 

according to Duda's (1925, p. 112) photograph. However, D. 

mirim clearly does not belong to the subgenus Hirtodroso- 

phila (= Dasydrosophila). "Mirim" means small in Tupi- 

Guarani language; D. mirim is the smallest species encoun- 

tered by us in Brazil. 



The following is a key to the species of Drosophila described on 
the foregoing pages, with the inclusion of the cosmopolitan forms 
encountered in southern Brazil. 

1. Mesonotum grey pollinose, each bristle and hair arising from 
a dark spot, these spots sometimes partly fused with each other; 
anterior scutellar bristles convergent (repleta group)   27 

— Mesonotum not as above, without a color pattern or with a 
pattern consisting of longitudinal stripes   2 

2. Anterior scutellar bristles convergent   3 
— Anterior scutellar bristles divergent or parallel    10 
3. Two prescutellar bristles; costal index below 1.5; abdomen 

with broad black bands which are narrowed in the middle on the 
2nd and 3rd, broadened on the 4th to 6th tergites. Body length be- 
low 2.4 mm  mirim, sp. n. 

— No prescutellar bristles   4 
4. Mesonotum with dark longitudinal stripes, the median stripe 

bifid posteriorly; dark bands on the abdominal tergites interrupted 
in the middle and laterally; no clear preapical bristles on first and 
second tibiae    . busckii Coquillet 

— No sharply outlined stripes on the mesonotum; preapicals 
bristles on all tibiae  j ;. 5 

5. A row of peg-like bristles on the inside of the front femur; 
dark marginal bands on the abdomen interrupted in the mid- 
dle   immigrans Sturtevanl 

— No row of specialized bristles on the front femur  6 

6. Acrostichal hairs in 8 rows; costal index below 2.5; dark 
marginal bands on the abdomen not interrupted in the middle (mela- 
nogaster group)       7 

— Acrostichal hairs in 6 rows; costal index above 3.2; dark mar- 
ginal bands on the 2nd to 4th abdominal tergites interrupted in the 
middle; thorax highly polished, shining (cardini group) .... 9 

7. Costal index 2.0-2.4; sex combs on front tarsi in males .. 8 
— Costal index 1.3-1.7; no sex combs .... ananassae Doleschall 

8. Male genital arch with a small paired process   
.. ;  melanogaster Meigen 

— Male genital arch with a large paired process  i^.. „. 
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> > *.. i. * >      simulans Sturtevant 
9. Thorax yellow or light tan; costal index 3.8-4.1   
    polymorpha, sp. n. 

— Thorax dark tan; costal index 3.2-3.8 .. cardinoides, sp. n. 
10. Two or three prominent oral bristles   11 
— Only one prominent oral bristle; dark bands on abdominal 

tergites narrowed or interrupted in the middle   24 
11. The sixth abdominal tergite light with a median black spot 

and no dark marginal band; thorax without a color pattern ... 12 
— The sixth abdominal tergite without a median black mark, 

with or without a dark marginal band   13 
12. Acrostichal hairs in 6 rows; costal index 3.9-4.2; a row of 

bristles on the apical half of the inside surface of the front fe- 
mur   mediostriata Duda 

— Acrostichal hairs in 8 rows; costal index 4.4-5.1; no row 
of specialized bristles on the front femur .... mediopunctata, sp. n. 

13. Crossveins more or less strongly clouded; thorax and pleu- 
rae pollinose (guarani group)   14 

—. Crossveins very slightly or not at all clouded   17 
14. Abdomen dark brown to black with light spots on the an- 

terior margins of the tergites  15 
— Abdomen light with dark stripes on the posterior margins 

of at least the second and third tergites   16 
15. Mesonotum dark brown with sharp yellowish grey longi- 

tudinal stripes   griseolineata Duda 
— Mesonotum tan, without a pattern or with only indistinct lon- 

gitudinal stripes  guaramunii, sp. n. 
16. Lateral margins of the abdominal tergites brown   
  guarani, sp. n. 

— Lateral margins of the abdominal tergites light .. guard, sp. n. 
17. Mesonotum dark with a pattern consisting of more or less 

sharp longitudinal stripes; small bristles below carina (saltans 
group)   18 

— Mesonotum without a clear pattern; no bristles below ca- 
rina   19 

18. Mesonotum with a median dark spot or streak   
  prosaltans Duda 

— Mesonotum without a median dark spot or streak  
  sturtevanti Duda 

19. The dark marginal bands on the abdominal tergites inter- 
rupted in the middle or indistinct   20 

— The dark marginal bands on the abdominal tergites not in- 
terrupted in the middle (willistoni group)   21 

20. A pair of prescutellar bristles; marginal bands on the ab- 
domen diffuse   pallidipennis, sp. n. 
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-— No prescutellar bristles; marginal bands not diffuse ... ^» 
    bandeirantomm, sp. n. 

21. Thorax more or less shining; wings clear; costal index 
usually below 2.2; small species   22 

— Thorax opaque; costal index usually above 2.2; larger spe- 
cies      23 

22. The third oral bristle 1/2 - 3/4 the length of the first two; 
arista usually with 12 branches; costal index usually above 2.0 .... 
  paulista, sp. n. 

— The third oral bristle much smaller than the first two; arista 
with 10-11 branches; costal index usually below 2.0    
  willistoni Sturteuant 

23. Wings dark brown; thorax dark tan .... fumipennis Duda 
— Wings clear or only slightly fuscous; thorax yellow or light 

tan  capricorni, sp. n. 
24. Acrostichal hairs in 6 rows; thorax yellow or tan .... 25 
— Acrostichal hairs in 8 rows; thorax brown   26 
25. The sixth abdominal tergite in the male with a median dark 

spot; costal index 4.4-4.6   mediosignata, sp. n. 
— The sixth abdominal tergite without dark markings in ei- 

ther sex; costal index 4.0-4.4   prosimilis Duda 
26. Thorax without obvious dark longitudinal stripes; wings 

brown; dark marginal bands on the abdominal tergites not expanded 
laterally   dreyfusi, sp. n. 

— Thorax with dark longitudinal stripes; wings clear with 
slightly clouded crossveins; dark marginal bands greatly expanded 
laterally   andina, sp. n. 

27. Two prescutellar bristles; a very large species (body length 
more than 4.4 mm.)   annulimana Duda 

— No prescutellar bristles, or else enlarged acrostichal hairs 
in the prescutellar position   28 

28. Acrostichal hairs in 6 rows   inca, sp. n. 
— Acrostichal hairs in 8 rows   29 

29. Lateral areas of abdominal tergites solid brown to black, 
carina strongly sulcate   30 

—■ Lateral areas of abdominal tergites with pale spots included 
in the broadened dark marginal hands   31 

30. Arista with 7, seldom with 8, branches; spots on the meso- 
notum do not tend to fuse in longitudinal bands; acrostichal hairs 
large and strong  setosa, sp. n. 

— Arista with 9 branches; spots on the mesonotum tend to form 
dark longitudinal stripes; acrostichal hairs normal ($)   
  novemaristata, sp. n. 

31. Spots on the mesonotum partly fused to form a series of 
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sharply outlined stripes; arista with S-9 branches; costal index 2.3- 
2.6; crossveins slightly clouded; carina not sulcate ... onca, sp. n. 

— Spots on the mesonotum do or do not form more or less dis- 
tinct longitudinal stripes, but if they do the fly is not entirely as 
above; crossveins never clouded   32 

32. Costal index below 2.5; some fusion of spots on the meso- 
notum to form longitudinal stripes; eyes cinnabar red; carina not 
sulcate   fascioloides, sp. n. 

— Costal index above 2.6    33 
33. Carina strongly sulcate; arista with 9 branches; light late- 

ral spots on the abdominal tergites difuse; costal index 3.0 or hi- 
gher (5 )   novemaristata, sp. n. 

— Not entirely as above   34 
34. Marginal bands on the abdominal tergites sharply delimited 

but faint, grey or fuscous; palpi pale; arista usually with 8 bran- 
ches   betari, sp. n. 

— Marginal bands on the abdominal tergites dark brown or black; 
arista usually with 7 branches   35 

35. Palpi brown; no fusion of spots on the mesonotum to form 
longitudinal stripes  brunneipalpa, sp. n. 

— Palpi grey; some fusion of spots on the mesonotum to form 
indications of longitudinal stripes   36 

36. Carina slightly sulcate; testes with about 13 coils; sperma- 
theca large, well chitinized; ventral receptacle with about 70 coils .. 
  austrorepleta, sp. n. 

— Carina not sulcate; testes with about 2 1/2 coils; spermatheca 
very small, not chitinized; ventral receptacle with about 9 coils .... 
      pararepleta, sp. n. 

Plate 1 

Metaphase chromosome plates in the cells of the larval brains' 
of various species of Drodophlila 

Figs. 1-3 — Drosophila willistoni Sturtevant. 
Figs. 4-5 — D. paulista, sp. n. 
Figs. 6-8 — D. capricorni, sp. n. 
Figs. 9-11 — D. fumipennis Duda. 
Figs. 12 and 13 — D. sturtevanti Duda. 
Figs. 14 and 15 — D. prosaltans Duda. 
Figs. 16-18 — D. polymorpha, sp. n.; Fig. 16 represents a 

prophase in a female cell; note the strong constrictions in 
the rod-shaped X and in one of the V-shaped autosomes 
which make the chromosomes appear fragmented; Figs. 17 
and 18 show male cells. 
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Figs. 19-21 — D. cardinoides, sp. n.; Fig. 19 — ^ ; Figs. 20 
and 21 — 9 2. 

Figs. 22 and 23 — D. prosimil s Duda, $ $ ; Fig. 24 — 9. 
Fig. 25 — D. bandeirantorum, sp. n. 
The scale shows 10 micra, and is common to all figures. 

Plate 2 

Metaphase chromosome plates in the cells of the larval brains of 
various species of Drosophila. 

Fig. 26 — Drosophila bandeirantorum, sp. n. 
Fig. 27 — D. medios;gnata, sp. n., $ ; note the satellites in se- 

ven of the chromosomes, some of which appear as fragments 
separated from main bodies of the chromosomes to which 
they belong. 

Fig. 28 — prophase in D. bandeirantorum, sp. n. 
Figs. 29 and 30 — D. mediosignata, sp. n. 
Figs. 31 and 32 — D. griseolineata Duda. 
Figs. 33, 35 and 36 — D. guarani, sp. n.; Fig. 34 prophase in 

the same species. 
Figs. 37 - 39 — D. guarii, sp. n. 
Figs. 40 -42 — D. guaramunu, sp. n. 
Figs. 43-45 — D. pallidipennis, sp. n.; F g. 45 shows a propha- 

se configuration, 

Plate 3 

, Metaphase chromosome plates in the cells of the larval brains of 
various species of Drosophila. 

Fig. 46 — Drosophila pallid pennis, sp. n. 
Fig. 47 — D. mediostriata Duda, 9 ; Figs. 48 and 49 — D. ine- 

diostriata Duda SS. 
Fig. 50 — D. mediopunctata, sp. n., 9. Figs. 51 and 52 — D. 

mediopunctata SS. 
Figs. 53 and 54 —D. fascioloides, sp. n. 
Fig. 55 — D. austrorepleta, sp. n., 9 ; Figs. 56 and 57 — D. aus- 

trorepleta ^ ; in Fig. 57 the Y-chromosome shows the equa- 
tional split making it V-shaped. 

Figs. 58 — D. pararepleta, sp. n., 9. 
Figs. 59-61 — D. novemaristata, sp. n. 
Figs. 62 and 63 — D. pararepleta, sp. n. ^. 
Figs. 64 - 66 — D. brunneipalpa, sp. n. (Fig. 64 — 9 ; Figs. 65 

and 66 — $ S), 
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Figs. 67 and 68 — D. inca, sp. n. 
Figs. 69-71 — D. setosa, sp. n. 
The scale represents 10 micra, and is common to all figures. 

Plate 4 

Metaphase chromosome plates in the cells of the larval brains of 
various species of Drosophila. 

Figs. 72 - 74 — Drosophila betari, sp. n. (Fig. 72 — $, Figs. 73 
and 74 — S $). 

Figs. 75 - 77 —D. annulimana Duda (Figs. 75 and 76 — 9$, 
Fig. 77 — S). 

Figs, 78- 80 — D. andina, sp. n. (Fig. 78 — 9, Figs. 79 and 80 
— ; in Fig. 72 note the sharp constrictions in the X-chro- 
mosomes which make these chromosomes appear broken 
each into two segments). 

Figs. 81-83 — D. dreyfusi, sp. n.; note the large satellites at 
the end of one of the arms of a V-shaped chromosome which 
appear in some cases as separate fragments. 

Figs. 84 - 86 — D. mirim, sp. n. 
Figs. 87 - 90 — D. onca, sp. n.; Figs. 87 and 90 — 9 9, 88 and 

89 —• S S ; Fig. 88 represents a late prophase and shows 
clearly the fine structure of the Y-chromosome. 

Figs. 91-93 — D. calloptera Schiner; Fig. 91 — 9, F gs. 92 
and 93 — S S. 

Fig. 94 — tarsus of a third leg of Drosophila bandeirantorum, 
sp. n. 

The scale below represents 10 micra, and is common to Figs. 
72 - 93. 

Plate 5 

Figs. 95 -121 — spermathecae of various species of Drosophila; the 
scale to the right of Fig. 121 represents 200 micra. 

Fig. 95 — D. willistoni Sturtevant. 
Fig. 96 — D. paulista, sp. n. 
Fig. 97 — D. fumipennis Duda. 
Fig. 98 — D. capricorni, sp. n. 
Fig. 99 — D. sturtevanti Duda. 
Fig. 100 — D. prosaltans Duda, 
Fig. 101 — D. polymorpha, sp. n. 
Fig. 102 — D. cardinoides, sp. n. 
Fig. 103 — D. prosimilis Duda. 
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Fig. 104 — D. bandeirantorum, sp. n. 
Fig. 105 — D. mediosignata, sp. n. 
Fig. 106 — D. griseolineata, Duda. 
Fig. 107 — D. guarani, sp. n. 
Fig. 108 — D, guaru, sp. n. 
Fig. 109 — D. guaramunii, sp. n. 
Fig. 110 — D. fasc'oloides, sp. n. 
Fig. Ill — D. austrorepleta, sp. n. 
Fig. 112 — D. pararepleta, sp. n. 
Fig. 113 — D. novemaristata, sp. n. 
Fig. 114 — D. brunneipalpa, sp. n. 
Fig. 115 — D. inca, sp. n. 
Fig. 116 — D. setosa, sp. n. 
Fig. 117 — D. annulimana, sp. n. 
Fig. 118 — D. mirim, sp. n. 
Fig. 119 — D. mediostriata Duda. 
Fig. 120 — D. mediopunctata, sp. n. 
Fig. 121 — pallidipennis, sp. n. 
Figs. 122 - 128 — eggs of various species of Drosophila; the 

scale to the right of Fig. 128 represents 0,5 mm. 
Fig. 122 — D. willistoni Sturtevant. 
Fig. 123 — D. paulista, sp. n. 
Fig. 124 — D. fumipennis Duda. 
Fig. 125 — D. capricorni, sp. n. 
Fig. 126 — D. pallidipennis, sp. n. 
Fig. 127 — D. onca, sp. n. 
Fig. 128 — D. dreyfusi, sp. n. 

Plate 6 

Figs. 129 -141 — eggs of various species of Drosophila; the scale 

to the right of Fig. 133 represents 0,5 mm. 

Fig. 129 — D. sturtevanti Duda. 
Fig. 130 — D. prosaltans Duda. ,, 
Fig. 131 — D. mediosignata, sp. n. 
Fig. 132 — D. polymorpha, sp. n. 
Fig. 133 — D. guaramunu, sp. n. 
Fig. 134 ■— D. annulimana Duda. 
Fig. 135 — D. prosimilis Duda. 
Fig. 136 — D. bandeirantorum, sp. n. 
Fig. 137 — D. guarani, sp. n. 
Fig. 138 — D. cardinoides, sp. n. 
Fig. 139 — D. betari, sp. n. 
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Fig. 140 — D. andina, sp. n. 
F'g. 141 — D. mirim, sp. n. 

Figs. 142 -145 — pupae of various species of Drosophila; the scale 
below represents 1.0 mm. 

pig 142 — D. mirim, sp. n. 

Fig. 143 — D. capricorni, sp. n. 
Fig. 144 — D. austrorepleta, sp. n. 
Fig. 145 — D. pallidipennis, sp. n. 

Plate 7 

Pupae of various species of Drosophila; the scale represents 1.0 mm. 

Fig. 146 — D. mediostriata Duda. 
pig> 147 — D. novemaristata, sp. n. 

Fig. 148 — D. guaramunu, sp. n. 
F-g. 149 — D. dreyfusi, sp. n. 
Fig. 150 — D. cardinoides, sp. n. 
pigi i5i — D. annulimana Duda. 
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O PAHfiNQUIMA DE TRICLADES DO GfiNERO 

"EUPLANARIA" „ 
ROSINA DE BARROS 

Recebido para publicagao no dia 20 de Novembro 

O estudo do parenquima dos Turbelarios data de 1873, 

com Schneider. Entretanto, ate hoje se desconhecia a ver- 

dadeira significagao fisiologica de alguns de seus elementos. 

Tal fato explica-se pela complexidade de estrutura, ausencia 

de celoma e de vasos sanguineos, o que limita os metodos de 

pesquisa desse tecido. A-pesar disso, resolvl tentar este tra- 

balho, sem a pretensao de resolver o problema, mas para 

concorrer, com alguns dados, para a sua solugao. 

O Prof. Ernst Bresslau, que se ocupou principalmente 

com a embriologia das Planarias, tratou em "Turbellaria", 

1933, da estrutura do parenquima em geral, sem entrar em 

pormenores. 

Marcel Prenant, em "Recherches sur le parenchyme des 

Plathelminthes", publicado em 1922, fez estudos completes 

sobre o assunto. Prenant, atraves dos metodos de pesquisa 

empregados, aproveitando tanto quanto possivel os dados de 

outros investigadores, conseguiu elaborar um trabalho que, 

pela larga visao, clareza e alto valor cientifico de seu con- 

teudo, deve ser considerado como basico para quern se de- 

dica ao estudo do parenquima. 

Como Prenant, procurei fazer, nas Euplanarias, a his- 

tologia comparada dos elementos que constituem a estrutura 

fundamental do parenquima, de um lado, com o tecido reti- 
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cular dos Vertebrados, de outro, de modo que pudesse demons- 

trar a sua semelhanga, ponto de partida para o esclareci- 

mento, ate certo ponto, da histofisiologia do metabolismo e, 

tambem, da regeneragao das Euplanarias, generalizando, das 

Planarias, questao ainda muito discutida atualmente. 

Nao deixei de analisar, embora do ponto de vista morfo- 

logico, outros elementos do parenquima. 

Infelizmente, varios trabalhos que me seriam muito uteis, 

nao encontrei em nosso meio. A situagao mundial, acarre- 

tando a dificuldade de transporte, impediu-me de recorrer 

a bibliotecas estrangeiras. 

A maioria das obras, aqui citadas, pertence a biblioteca 

do Prof. Bresslau, hoje no Departamento de Zoologia de nos- 

sa Faculdade. Agradego ao Prof. Ernesto Marcus, diretor 

do referido Departamento, as atengoes recebidas durante a 

consulta das mesmas. 

* * * 

A meu mestre e amigo Prof. Dr. Andre Dreyfus, since- 

ros agradecimentos pela orientagao neste trabalho. 

HIST6RICO 

Entre os vermes chatos, existem animais com o corpo re- 

vestido de cilios. Em 1773, O. F. Miiller estudou-os pela pri- 

meira vez. Desde 1776 ate 1831 eram conhecidos, ao lado de 

outros vermes de segmentagao espiral, como Planarias, nome 

dado por Miiller. Em 1831, Chr. Ehrenberg, verificando que 

a presenga de cilios na pele desses animais, Ihes era especl- 

fica, separou-os dos restantes vermes chatos com o nome de 

Turbelarios. Destes, for am diferenciados animais com o in- 

testine apresentando tres ramificagoes principais: uma an- 

terior e duas posteriores, as quais, por sua vez, sofrem inu- 

meras e muito pequenas ramificagoes secundarias. Sao os 

Triclades, com os quais se formou a ordem Tricladida. Os ani- 
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mais por mim estudados, pertencem ao genero Euplanaria 

introduzido por Hesse, em 1897, famllia Planariidae da secgao 

Paludicola. 

O tecido intersticial dos Turbelarios, em geral, que Sch- 

neide estudou em 1873, tern recebido por parte de alguns 

^utores: Ijima, 1884; Ude, 1908, etc. o nome de mesenquima 

e, de parenquima, por outros: von Graff, 1882; Steinmann, 

1916; Prenant, 1922, etc.. Com estes Autores, eu prefiro em- 

pregar a palavra parenquima, ja que se ignora a origem em- 

briologica deste tecido. 

O parenquima e formado, de acordo com von Ihering, 

1880; Bohmig, 1886-1890; Gelei, 1912, e outros, por um con- 

junto de grandes celulas justapostas, vacuolizadas. Os va- 

cuolos, mais tarde, fundem-se, dando origem a lacunas in- 

tracelulares que, pela anastomose, constituem um sistema la- 

cunar unico. 

Para Schneider, 1873; von Graff, 1882; Bresslau, 1904; 

Stoppenbrink, 1905; P. Lang, 1912; Prenant, 1922; Bresslau, 

1933; W. C. Curtis e L. M. Schultze, 1934, etc., o parenquima 

e uma rede de celulas fixas, cujas malhas limitam lacunas 

(intercelulares) com diferentes tipos de celulas livres. Esta 

e a opiniao mais aceita hoje. 

Von Graff, em 1882, descreve nos Rabdocelos, como ele- 

ment© integrante do parenquima, os "Bindegewebsbalken", 

anteriormente identificados por Hallez com o nome de "Reti- 

culum conjonctif". Quando, em 1891, von Graff estuda o 

parenquima de Acelos da especie Amphichoerus cinereus, 

diz, a pag. 6: ".. .a un stroma fibrillaire irregulier compre- 

nant un grand nombre de lacunes communiquant entre 

elles". 

Ijima, 1884 e Ude, 1908, negam a existencia de tal re- 

ticulo nos Triclades de agua doce. 

Bohmig, 1906, confirma as observagoes de Ijima nos 

Triclades marinhos. 

Para Prenant, 1922, o reticulo fibrilar e o proprio retL 

culo celular (celulas estreladas, anastomosadas) em que as 

celulas sofreram um emagrecimento com a idade. 
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Segundo ainda este Autor, as traves celulares conjunti- 

vas sao formadas de uma substancia vizinha da reticulina: 

"Elles (traves celulares) ne sont pas autre chose que les pro- 

longements cellulaires eux-memes, devenus plus ou moins 

filiformes, comme il a ete decrit plus haut, plus ou moins 

transformes en une substance assez voisine de la reticuline, 

et isolables par les divers precedes de dissociation", pag. 45. 

Sobre as celulas livres, as opinioes tambem variam. 

Keller, 1894, atribue um carater embrionario as celulas 

livres do parenquima "Stammzellen". Delas derivam todos 

os tecidos do regenerado. N. C. Curtis, 1902, da a estas ce- 

lulas, o nome de"formative cells" (Prielgauskiene, 1933). 

Muitos outros Autores, mais recentemente, tem admiti- 

do a natureza indiferenciada destas celulas: Bresslau, 1933; 

W. C. Curtis, 1940, etc.. Curtis, a pag. 147 de seu trabalho 

sobre a regeneragao de Invertebrados, no paragrafo em que 

trata dos Turbelarios, repete as afirmagoes feitas em 1934, 

ao lado de Schultze: ".. .formative cells are, in fact, much 

like the late blastomeres of the embryo...". 

Prenant afirma que apenas uma parte das celulas livres 

deve ser chamada "Stammzellen". Comparou estas celulas 

aos hemocitoblastos dos Vertebrados. 

Por outro lado, Wilhelmi, 1904; P. Lang, 1912 (Stein- 

mann, 1916) Steinmann, 1916 e outros acreditam que as ce- 

lulas fixas estreladas sao as verdadeiras celulas indiferencia- 

das, embrionarias do parenquima. Steinmann, a pag. 3271, 

diz que nao se pode ver na ausencia de prolongamentos, uma 

caracteristica celular primitiva: "Zudem ist kaum in dem 

Mangel an Fortsatzen ein Charakteristicum eines primitiven 

Zellgebildes zu sehen; im Gegenteil ist die andere Auffassung, 

dass die amobenartigen sternfdrmigen Parenchymzellen pri- 

mitiver seien, plausibler. Dieser meiner Auffassung schlies- 

sen sich im wesentlichen Wilhelmi und Lang an". 

Stoppenbrink, 1905 e Prenant, 1922, tentaram demons- 

trar experimentalmente, a capacidade migradora das "for- 

mative cells". Porem, nada ficou esclarecido. 

Somente com Steinmann, 1930, 1932 e 1933, por meio da 
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coloragao vital, confirma-se a existencia das "Wanderzellen". 

Mais recentemente, 1940, W. C. Curtis em suas experiencias 

de regeneragao de Euplanaria dorotocephala, consegue pro- 

var claramente o poder de migragao daquelas celulas. 

Celulas fagocitarias sao ainda descritas entre as celu- 

las livres. 

Von Graff, 1891, ao tratar do parenquima de varias es- 

pecies de Acelos, indue entre as celulas livres, celulas fago- 

citarias "Fresszellen". 

Stevens, 1901; Steinmann, 1908 (Prenant, 1922) obser- 

varam celulas livres migradoras, fagocitando orgaos genitais 

e tecidos lesados na regeneragao. Estas observagoes foram 

contestadas por outros autores: Schultz, 1904; Stoppenbrink, 

1905; Berninger, 1911. 

Prenant, 1922, consegue provar que certas celulas livres 

armazenam o carmim em po, inoculado pela pele. Chama a 

este fenomeno, fagocitose (pag. 58). 

Fibras reticulares, hemocitoblasto, linfocito, fagocito sao 

elementos que coexistem no tecido reticular linfoide dos Ver- 

tebrados. 

Para Maximow, 1938, a genese desses elementos, nos 

Vertebrados, da-se a partir das celulas reticulares primiti- 

vas, celulas indiferenciadas, estreladas, com prolongamentos 

anastomosados. 

x hemocitoblasto —> linf6cjto —> pequeno linfocito 
ou de 

grande linfocito tam. medio 
cel. reticular primitiva 

NVXNNn\n macrdfago fixo *-> mdvel 

Os macrofagos do tecido reticular linfoide fazem parte 

do sistema reticulo-endotelial estabelecido por Aschoff e Lan- 

dau, 1924. Este sistema e formado por celulas capazes de ar- 

mazenar corantes acidos (cromopexia) e substancias coloi- 

dais electro-negativas (coloidopexia), geralmente sob a for- 

ma de granulos. Tal propriedade e conhecida hoje com o 

nome de atrocitose (Cordier e Gerard). 
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A importancia do S. R.E. na fisiologia, principalmente na 

defesa do organismo (imunidade e fagocitose), e sua relagao 

direta com elementos mesenquimaticos, dos quais depende a 

genese das celulas conjuntivas, sanguineas e linfaticas, bem 

como a semelhanga de celulasrdo parenquima dos Turbela- 

rios com as celulas linfoides dos Vertebrados, determinada 

por Prenant, levaram-me a tentar evidencia-lo nas Euplana- 

rias. Torna-se necessario, portanto, uma ligeira recapitu- 

lagao dos fatos que conduziram Aschoff e Landau a sua con- 

cepgao. 

No tecido conjuntivo dos Vertebrados, observa-se uma 

diferenciagao nao so morfologica, como fisiologica entre seus 

elementos. A Waldeyer devem-se os primeiros estudos sobre 

esta diferenciagao. Descreveu, em 1875, dois tipos de celulas 

conjuntivas: celulas estromaticas com prolongamentos ali- 

formes, pobres em citoplasma, e celulas ricas em citoplasma 

"plasmazellen" (veja Dreyfus, 1926). 

Em 1890, Ranvier descreve no omento dos Mamlferos, 

celulas caracterizadas por prolongamentos ora simples, ora 

ramificados. fistes prolongamentos poderiam fragmentar-se 

e dissolver, libertando granulagoes que Ranvier considera 

como produtos de secreQao. Chama a este fenomeno, clas- 

matose e, a tais celulas, clasmatocitos. Atribue-lhes capa- 

cidade fagocitaria e origem sanguinea (linfocitos emigrados 

do sangue). 

Poucos anos mais tarde, Ehrlich verifica que nem todos 

os "plasmazellen" se comportam da mesma maneira em pre- 

senga de certos corantes de anilina (violeta Dalia). As ce- 

lulas que se coram bem pelo violeta Dalia, recebem o nome 

de "mastzellen". Prosseguindo em seus estudos, Ehrlich de- 

monstra a existencia de elementos granulosos eosinofilos, no 

tecido conjuntivo. Sao, pois, tres, os tipos de "plasmazellen" 

admitidos por Ehrlich: "mastzellen", celulas eosinofilas e celu- 

las nao coraveis pelo violeta Dalia. As celulas estromaticas, 

pobres em citoplasma, foram tambem reconhecidas por 

Ehrlich. 

Marchand. 1901, prccura demonstrar a semelhanga en- 
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tre esses elementos e as celulas conjuntivas que se encon- 

tram na adventlcia dos pequenos vasos (celulas adventi- 

ciais). A esta opiniao opoe-se, mais recentemente, von Mol- 

lendorff, para o qual as celulas da adventlcia nao sao gera- 

doras dos clasmatocitos, mas, sim, formas paralelas a estas, 

que se diferenciam da rede de fibrocitos. Hoje, ja se admi- 

te, com Marchand, que se originam das celulas perivascula- 

res (indiferenciadas). 

As celulas ragiocrinas de Renaut, os poliblastos de Ma- 

ximow, as celulas linfo-conjuntivas de Dominici, as celulas 

migradoras polimorfas histiogenas de Weidenreich, etc., re- 

presentam elementos mesenquimaticos, principalmente, do 

tecido adventicial. Em alguns casos, trata-se do mesmo 

elemento designado com nomes diferentes. A fagocitose e- 

Ihes comum (macrofagos de Metchnikoff) e podem emigrar 

para o sangue (celulas leucocitoides de Metchnikoff). 

A coloragao vital e o metodo classico de estudos destes 

elementos. 

Ja em 1869, Panfick e, mais tarde, Hoffmann e Lange- 

rhans, Kupffer,- Cohn verificam que nanquim, cinabre, so- 

lugoes de prata coloidal injetadas no sangue de Vertebrados, 

eram armazenados por certas celulas fixas do organismo, ao 

nivel do flgado, do bago, da medula ossea e dos ganglios lin- 

faticos. 

Ribbert, 1904, prova a relagao estreita entre sangue e, 

elementos conjuntivos, pela capacidade das mesmas celulas 

conjuntivas, que absorvem lltio-carmim, de se carregarem de 

hemosiderina. 

O carater especlfico de todo esse conjunto de celulas, 

em relagao aos corantes vitais acidos, so foi bem demonstrado 

por Goldmann, 1909, pela coloragao vital com azul pirrol. 

Em 1914, Kiyono, da escola de Aschoff, confirma os re- 

sultados de Goldmann, por meio de injegoes intravenosas de 

litio-carmim. Aschoff e Kiyono chamam "histiocitos" aos 

elementos ativos do tecido conjuntivo. Tais elementos po- 

dem ser encontrados ora nos tecidos, ora np sangue. Os his- 
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tiocitos sanguineos, grandes mononucleares ou monocitos, sao 

celulas conjuntivas emigradas. 

Klyono engloba todas as celulas capazes de cromopexia: 

fagocitos livres do conjuntivo do omen to (clasmatocitos de 

Ranvier), celulas de Kupffer do figado, celulas reticulares e 

endoteliais do bago, da medula ossea, dos ganglios linfaticos 

e das capsulas supra-renais em um aparelho histiocitdrio do 

metabolismo "histiocytarer Stoffwechselapparat". 

Ao mesmo tempo, Landau e Mc Nee, Anitschkow, 1914, 

demonstram a importancia dessas celulas no metabolismo 

dos lipideos. 

Afinal, estes estudos, em seu conjunto, levaram Aschoff 

e Landau, 1924, ao estabelecimento do "sistema reticulo-en- 

dotelial do metabolismo". 

As celulas do "mesenquima ativo" (Siegmund) foram 

classificadas por Aschoff e Kiyono, baseados nos resultados 

obtidos com a coloragao vital, em varies grupos: 

1 — As celulas endoteliais dos vasos sanguineos e dos 

linfaticos, que tern fraco poder granulopexico. 

2 — Os fibrocitos, que armazenam o corante mais fa- 

cilmente que as primeiras. 

3 — As celulas reticulares da polpa esplenica, dos gan- 

glios linfaticos e do tecido linfoide em geral, que tambem ar- 

mazenam intensamente o corante. 

4 — As celulas reticulares endoteliais dos seios dos gan- 

glios linfaticos, dos seios sanguineos do baqo, dos capilares 

dos lobulos hepaticos (celulas de Kupffer), dos capilares da 

medula ossea, da supra-renal e da hipofise, que fixam inten- 

samente o corante. 

5 — Os histiocitos que, como as precedentes, sao do- 

tados de atividade cromopexica muito intensa, principalmente 

em certas condigoes. 

6 — Os esplenocitos e os monocitos, que derivam dos 

4.° e 5.° grupos. 

Aschoff nao indue os grupos 1 e 2 no sistema retlculo- 

endotelial. Os grupos 3 e 4 (elementos fixos) formam o 

5.R.E. "sensu stricto" e os 3, 4, 5 e 6 (elementos moveis es- 
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palhados no tecido conjuntivo e no sangue), o S. R. E. "sen- 

su lato". 

Assim, integram o S.R.E., celulas que, alem das proprie- 

dades ja citadas (fagocitose e atrocitose), estao direta ou in- 

diretamente ligadas a produgao de reticulina, que serve de 

esqueleto nao so ao tecido do qual fazem parte, como a ou- 

tros tecidos. A sua origem mesenquimatica (celulas reti- 

culares primitivas e celulas perivasculares) parece demons- 

trada, 

fiste sistema, presente em todos os Vertebrados, segun- 

do Kiyono, desde os Ciclostomos ate os Mamiferos, desempe- 

nha, como ja disse, uma serie de fungoes fundamentals para 

a vida do animal e dal os estudos intensivos que tern sido 

feitos a este respeito. 

Nos Invertebrados, tambem foram descritas celulas que, 

pelas suas fungoes (atrocitose e fagocitose), lembram as do 

sistema retlculo-endotelial. 

Assim, von Mollendorff, em 1920, ja afirmava que a sig- 

nificagao biologica dos atrocitos e salientada pelo fato de 

que eles se encontram em todos os multicelulares: "Die fun- 

damentale biologische Bedeutung der Fahigkeit, die sich in 

der Speicherung saurer Farbstoffe ausdriickt, kommt aber 

besonders durch die Tatsache zum Ausdruck, dass dieses Ge- 

webe wohl bei alien vielzelligen Tierarten nachgewiesen ist", 

pag. 293. 

Nas Esponjas, foi demonstrada por Haeckel, 1872; Met- 

chnikoff, 1879; Bidder, 1892 e 1893 e Loisel, 1898 (von M61- 

lendgrff, 1920, pag. 293), na mesogleia, a presenga de ce- 

lulas que armazenam carmim em po ou corantes em solu- 

gao. Von Mollendorff chega mesmo a compara-las com os 

clasmatocitos dos Vertebrados: "So diirften die Karminkorn- 

ehen speichernder Mesenchymzellen bei Spongien  

den Klasmatozyten der Wirbeltiere gleichzusetzen sein". 

Kowalewsky, 1895-1901; Schneider, 1896; Cuenot, 1898 

e outros descreveram a capacidade atrocitaria de celulas do 

tecido conjuntivo de Oligoquetas e Hirudlneos (von Mollen- 

dorff, 1920). 
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Nos Moluscos, ainda segundo von Mollendorff, contam- 

se os trabalhos de Ruffer, 1891; Melchnikoff, 1893; Cuenot, 

1899. Neste grupo, Goldner, em 1929, descreveu em cara- 

cois e polvos, um equivalente do tecido reticulo-endotelial dos 

Vertebrados. A pag. 749, diz: "...la presence de certaines 

formations qui, par leur origine mesenchymateuse, leur to- 

pographic (perilacunaires, perivasculaires, peribranchiales, 

conjonctives), leurs proprietes (captation de colorants aci- 

des, mobilisation, bloquage) et leurs reactions phagocytaires, 

nous semblent pouvoir faire partie du systeme reticulo-endo- 

thelial". 

Em Ampullaria canaliculata, Chiarelli, 1939, verificou a 

presenga de celulas com capacidade granulopexica, por meio 

de injegao vital de tinta nanquim. Incluiu essas celulas no 

sistema reticulo-endotelial. 

A identicas conclusoes chegou Moretti em outro Pul- 

monado Helix pomatia (Chiarelli, 1939). 

Segundo ainda Chiarelli, foi observado por Redaelli, 

1929, na larva da traga Galleria mellonella, que os amebo- 

citos, celulas leucocitarias hialinas de Kollman, fibroblastos, 

celulas adiposas e celulas do tipo endotelial com atividade 

cromopexica (litio-carmim), possuem tambem poder fagoci- 

tario e motilidade, caracteristicas das celulas do S. R. E. dos 

Vertebrados. 

O conceito de sistema reticulo-endotelial nos Inverte- 

brados esta, pois, langado em alguns grupos. Resta aos pes- 

quisadores atuais, um estudo mais sistematizado para gene- 

raliza-lo. 

MATERIAL E MfiTODOS DE PESQUISA 

As Euplanarias, que serviram nas minhas experiencias 

como material de pesquisa, foram criadas no laboratorio num 

pequeno aquario, com Elodeas, para a oxigenagao. Eram 

alimentadas, a principio, com carne, de dois em dois dias. 

Trocava-se, entao, a agua do tanque, semanalmente. De- 
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pois passaram a ser alimentadas com minhoca. Daqui em 

diante, nao mais foi preciso mudar a agua dp tanque, mas, 

sim, acrescentar a quantidade perdida pela evaporapao, de 

mes em mes. Desta maneira, consegui manter, no laborato- 

rio, Euplanarias mesmo no inverno, quando se tornavam ra- 

ras nas aguas de rios, charcos, etc.. 

No estudo da histologia e da histofisiologia do parenqui- 

ma, empreguei metodos de colorapao vital, post-mortal e me- 

todos de impregnapao. 

Colora^ao vital com corantes acidos. — fiste metodo de 

coloragao, nos Vertebrados, aplica-se comnmente, por meio 

de injepoes na pele, perltoneo e veias. A via digestiva (en- 

teral ou oral) raramente se recorre, pois a experiencia deve 

ser repetida muitas e muitas vezes, com grande possibilidade 

de insucesso, sendo a maior parte do corante eliminada com 

as fezes. A-pesar das dificuldades, a colorapao vital por via 

digestiva tern sido empregada por varios autores: Bouffard, 

1906; Mdllendorff, 1924; Huppert, 1926. 

Tambem ja consegui colorapao vital de camondongos, 

com azul tripan, por via digestiva (Pr. Ill, figs. 10-18). 

Nas Planarias, Stoppenbrink (1905) e outros pesquisa- 

dores tentaram, em vao, tais experiencias. 

No entanto, a unica via natural para se alcanpar uma 

coloragao eletiva e, ao mesmo tempo, geral, do parenquima, 

com certos corantes electro-negativos, e a via digestiva/ 

Pela pele, ja Steinmann, que trabalhou muito com co- 

loragao vital, em suas experiencias com corantes acidos e 

basicos, verificou que dentre aqueles, muitos nao penetram 

no corpo do animal. Repeti o metodo classico de Steinmann, 

com azul tripan, azul pirrol e lltio-carmim. Esse metodo con- 

siste em adicionar, ao meio em que vive o animal, o corante 

vital, de modo que a concentragao da solucao seja relativa- 

mente baixa: 1/100.000 ou 1/1.000.000. Pude, entao, obser- 

var que tais corantes nao sao absorvidos pela pele. 

Inje^oes do corante, por via cutanea, tambem sao quasi 

impraticaveis, nao so pela falta de cavidade celomatica e 

vasos sanguineos, como tambem pela peqdena espessura do 
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animal: 1,5 mm. Prenant conseguiu corar c&ulas parenqui- 

maticas de Dendrocoelum lacteum e Planaria polychroa com 

carmim, inoculado em po, pela pele, com o auxllio de uma 

agulha. Esta coloragao foi, porem, local, o que nao basta 

para uma analise histoflsiologica precisa. 

Procurei, entao, obter Euplanarias coradas vitalmente, 

por via digestiva, com os corantes acidos, ja citados. As ex- 

periencias foram feitas da seguinte maneira: 

Um pequeno pedago de carne era embebido de azul tri- 

pan em solugao a 1%, em agua distilada. Quando ja bem 

azul, lavava-se rapidamente para retirar o excesso de coran- 

te e colocava-se em uma placa de Petri, contendo agua. Para 

aqui transportavam-se duas ou tres Euplanarias adultas, com 

20 mm. de comprimento, em media, fistes animais eram, pre- 

viamente, submetidos a jejum de uma a duas semanas. Du- 

rante o jejum, viviam em agua, a qual se renovava de 2 em 

2 dias. 

Nas primeiras experiencias com um total de , aproxima- 

damente, 20 Euplanarias, baseava-me na cor do corpo, para 

a fixagao dos animais, como e geralmente feito nas experien- 

cias com camondongos. 

Obtive, nestas experiencias, 2 Euplanarias com o pa- 

renquima corado pelo azul tripan. A fixagao foi feita pela 

"mistura Susa" de Heidenhein, com melhores resultados que 

"Mitamura B". Os cortes, em parafina, tinham 8 microns de 

espessura. 

Como muitas vezes o animal apresentava a cor azul 

sem, entretanto, mostrar o parenquima corado, achei este 

criterio falho, e, nas experiencias seguintes com 100 Euplana- 

rias, aproximadamente, procurei aproveitar os dados experi- 

mentais de outros pesquisadores, sobre a digestao intracelular 

nos Triclades, fenomeno que, sem duvida, se relaciona com 

a passagem do corante atraves do intestino. Entre esses 

trabalhos, figuram os de Westblad, 1923 e Willier, Hyman e 

Rifenburgh, 1925. 

Fixando Euplanarias 1/2, 1, 2, 5, 9, 12, 15 e 24 horas a 

partir do momento de adesao do animal a carne embebida 
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com azul tripan, verifiquei que, se, de um lado, os resulta- 

dos obtidos por varies autores sobre a digestao em Triclades, 

eram tambem aqui observados, de outro lado, nenhum resul- 

tado positivo foi alcangado sobre a coloragao vital do pa- 

renquima. 

Assim, trabalhei ao todo, com 120 Euplanarias, apro- 

ximadamente. Destas, apenas 2 foram coradas e faziam 

parte justamente das primeiras experiencias, quando ainda 

nao levava em conta o tempo em que o animal comega a se 

alimentar, base de todos os dados obtidos sobre a digestao. 

Entretanto, fazendo-se o estudo histologico do intestine 

dessas 2 Euplanarias, calcula-se mais ou menos, o tempo em 

que se pode conseguir um animal com o parenquima corado 

vitalmente, baseando-se nos resultados experimentais de 

Willier, Hyman e Rifenburgh. 

Segundo estes Autores, na alimentagao de Planaria do- 

rotocephala, comegam a surgir vacuolos com particulas nu- 

tritivas no intestino, 2 minutos apos o momento em que o 

animal adere ao alimento (figado). Isto em algumas celu- 

las fagocitarias da regiao do ramo intestinal anterior mais 

proxima a faringe. No fim de 60 minutos, todas as celulas 

intestinais ja tern vacuolo com alimento. fiste process© de 

absorgao continua ate 8 horas depois, se a luz do intestino 

estiver completamente cheia. O conteudo dos vacuolos nu- 

tritives apresenta o mesmo aspecto do da luz intestinal e 

nao sofre nenhuma alteragao visivel, ate 1 ou 2 horas apos 

a absorgao. 

A digestao agora se inicia, envolvendo uma mudanga 

gradativa da estrutura, densidade, homogeneidade e croma- 

tofilia do vacuolo. Neste processo digestivo, distinguem-se 

os seguintes estados: 

1) Coalescencia das particulas de alimento (figado) em 

um corpo granuloso, designado com o nome de "esferula 

granulosa". Tal estado aparece em 1 ou 2 horas apos o ini- 

cio da ingestao do alimento. 

2) As granulagoes de cada esferula gradualmente se 

condensam ate a sua transformagao em uma pequena e bas- 
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tante coravel "esferula homogenea". Isto 6 horas apos a 

absorgao. 

Com a formagao de novos vacuolos, os primeiros vao 

sendo afastados para a base da celula. A passagem, em to- 

das as celulas intestinais, de "esferulas nutritivas" para o 

estado de "esferulas homogeneas" so e alcangada no fim de 

12 a 24 horas, depois do inlcio da alimentagao. 

3) Observa-se o desaparecimento progressive das "es- 

ferulas homogeneas", a partir de 12 horas, continuando ate 

o5.0 dia, quando praticamente ja nao mais existem no in- 

testino. 

Assim, 5 dias sao necessaries para a completa digestao 

do alimento. 

Segundo Wcstblad, no inicio da alimentagao dos Tri- 

clades da-se um aumento de volume da celula intestinal, 

que se traduz por um alongamento da mesma em diregao 

a luz do intestino. Esta torna-se, entao, mais estreita. Ha 

formagao de pseudopodos e, logo depois, o intestino passa 

para o estado de sincicio, pelo desaparecimento da mem- 

brana celular. 

Estas tres fases: aumento de volume, emissao de pseu- 

dopodos, formagao de sincicio se passam tao rapidamente, 

que se torna impossivel estabelecer um limite entre elas. 

Apos a incorporagao das particulas nutritivas no sin- 

cicio, comega, aos poucos, a reconstrugao dos elementos do 

primitive epitelio e a luz do intestino vai, de novo, se alar- 

gando. 

O intestino das 2 Euplanarias coradas tern o aspecto sin- 

cicial, com numerosas esferas homogeneas coradas em azul, 

e uma ou outra esferula granulosa (Pr. IV, fig. 1). A luz 

do intestino e muito estreita. 

Ora, um tal estado de homogeneidade das esferulas, so 

se obtem entre 12 a 24 horas apos o inicio da ingestao do ali- 

mento. Conclue-se, entao, que o azul tripan pode ser en- 

contrado no parenquima, depois de 12 a 24 horas. de inicia- 

da a alimentagao. 

O fato de so ter eu alcangado uma percentagem tao 
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pequena de materia,! corado e de outros pesquisadores ten- 

tar em, em vao, tais experiencias, parece demonstrar clara- 

mente a interferencia de fatores intrlnsecos na difusao de 

corantes acidos. 

Os resultados tern sido melhores com camondongos. 

Aqui, porem, o epitelio de absorgao nao exerce fagocitose, 

fenomeno caracterlstico das celulas absorventes das Plana- 

rias. Sabe-se que a fagocitose implica em alteragoes na ten- 

sao superficial, viscosidade, pH, etc., fenomenos de ordem fi- 

sicoquimica, aos quais esta diretamente ligada a difusao dos 

corantes vitais na celula. 

Diante de tais fatos, posso considerar como um jogo do 

acaso, ou melhor, como devido a causas que nao se podem 

determinar com precisao, a coloragao vital do parenquima, 

por via digestiva, das duas Euplanarias, ja referidas. 

Coloragao vital com corantes basicos. — Os corantes vi- 

tais basicos: vermelho neutro e azul de metileno for am usa- 

dos em minhas experiencias, na investigagao da estrutura 

histologica e tambem citologica do parenquima. 

Colocava-se 0 animal na solugao do corante a 1/100.000. 

Depois de meia hora, quando ja corado, substituia-se esta 

solugao por agua. O animal era examinado 24 horas de- 

pois. Cortavam-se pequenos fragmentos do corpo e fazia-se 

a dissociagao entre lamina e laminula, por compressao. Fe- 

chava-se com parafina ou cera. 

Metodos de coloragao post-mortal. — Varios fixadores 

foram usados: Bouin, Zenker, Flemming, formol, liquido de 

Helly, Cajal e Kruszynsky. Cortes em parafina, com uma es- 

pessura de 4 a 5 microns, eram corados por diferentes meto- 

dos de coloragao, levando-se em conta a estrutura geral, his- 

tologica e citologica do parenquima: 

a — Hematoxilina Delafield-eosina 

b — Hematoxilina ferrica-eosina-verde luz 

c — Safranina-verde luz 

d — Fucsina acida-verde luz 

e — Fucsina acida-orange G-azul de anilina (metodo 

de Mallory) 
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f — Azul policromico de Unna 

g — Panoptico de Pappenheim 

h — Hematoxiiina ferrica 

1 — Carmim de Hawitz (coloragao combinada com azul 

tripan) 

Metodos de impregnagao: Achucarro, Wilder-Foot, Per- 

drau, Golgi-Cox, Apathy. 

Nao dou detalhes sobre os metodos acima, por ter eu 

seguido as tecnicas classicas para os mesmos. 

RESULTADOS OBSERVADOS 

Nas Euplanarias, como em todos os Plathelmintes, o es- 

pa<jo entre as duas camadas da musculatura da pele (cir- 

cular e longitudinal), o intestino e os outros orgaos e pre- 

enchido pelo parenquima. 

O parenquima das Euplanarias e formado por um es- 

troma ou dupla rede celular e fibrilar, cujas malhas limitam 

espagos, contendo um liquido bastante fluido e celulas li- 

vres. fisses espagos, lacunas intercelulares, comunicam-se 

uns com os outros. 

O reticulo fibrilar resulta da anastomose de fibras muito 

finas. Impregna-se pela prata, quando tratado pelos meto- 

dos de Achucarro, Wilder-Foot e Perdrau (Pr. I, figs. 1-7). 

Cora-se em azul pelo metodo de Mallory*e, em yerde, pelo 

metodo hematoxiiina ferrica-eosina-verde luz. As fibras re- 

ticulares tornam-se mais espessas e, por isso mesmo, mais 

nitidas nas vizinhangas das fibras musculares; dos nervos; 

da parede dos orgaos sexuais; do intestino e da pele. Ja nes- 

ses orgaos parecem constituir seu element© de sustentagao 

(Pr. I, figs. 4-7). 

O reticulo celular e constituido de celulas chatas com 

prolongamentos citoplasmaticos largos, curtos e anastomo- 

sados. Sao as celulas fixas, estreladas, dos autores. Seu ci- 

toplasma e fracamente acidofilo e o nucleo, oval e pobre em 
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cromatina, contem finas granulagoes impregnaveis pela pra- 

ta, metodo de Perdrau, Achucarro, etc. (Pr. II, figs 1-4). 

O reticulo fibrilar poe-se em intimo contacto com estas 

celulas (Pr. II, figs. 3 e 4). 

Observei um outro tipo de celulas fixas no estroma pa- 

renquimatico das Euplanarias. Sao celulas alongadas, dis- 

postas em cordao, em torno do intestino, do testiculo, dos 

ductos genitals, dos nervos, da pele (Pr. II, figs. 5, 6, 7 e 8). 

Possuem prolongamentos citoplasmaticos finos, compridos e, 

as vezes, muito irregulares. O nucleo oval, pobre em croma- 

tina, tern um nucleolo falso. - Tal estrutura nuclear, dificil 

de ser evidenciada, torna-se nitida pelo metodo de Pappe- 

nheim (Pr. II, fig. 11). O citoplasma cora-se intensamente 

pelos corantes basicos: toma a cor azul-violeta pelo azul po- 

licromico de Unna; roxa, pela hematoxilina Delafield e azul, 

pelo metodo de Pappenheim (Pr. II, figs. 9, 10 e 11). Pelo 

metodo de Achucarro, Perdrau e Wilder-Foot, mostra gra- 

nulagoes impregnadas pela prata (Pr. II, fig. 12). 

A caracteristica principal destas celulas e a atrocitose. 

Na verdade, pude verificar em alguns cortes de Eupla- 

narias tratadas com azul tripan, misturado ao alimento (car- 

ne), que este corante tinha atravessado a parede do intes- 

tino, pois havia celulas intensamente coradas em azul, no 

parenquima. 

Como ja e sabido, o epitelio intestinal desses animais 

possue dois tipos diferentes de celulas: as celulas fagoci- 

tarias "Nahrzellen" de Schneider, 1902, que sao as mais nu- 

merosas e as celulas glandulares "Eiweisszellen" de Schnei- 

der, 1902, ou "Kornerkolben" de Minot, 1877 (Pr. Ill, figs. 

1-9). Estas celulas parecem tomar parte na digestao dos 

alimentos, fabricando fermento e, aquelas, se encarregam 

tambem da absorgao. Entao, a passagem do corante para 

o parenquima, provavelmente se dera pelos fagocitos intes- 

tinais. 

Nos Vertebrados, o corante parece passar, da luz do in- 

testino para o interior do corpo, por entre as celulas epite- 

liais. 
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Os preparados, por mim feitos, de camondongos tratados 

com azul tripan, por via digestiva, mostram isto claramento 

(Pr. Ill, figs. 10-13). Tais resultados vem confirmar a opi- 

niao de Hdber, 1901, contrariada por von Mollendorff e ou^ 

tros autores, para os quais a travessia do corante se daria 

pela celula epitelial do intestine. 

Nas Euplanarias, esta passagem tende a ser feita neces- 

sariamente pelo citoplasma, pois logo no inicio da alimen- 

taQao a membrana celular desaparece e o sindicio se forma. 

Como ja disse, no parenquima de Euplanarias tratadas 

com azul tripan, por via digestiva, observei celulas intensa- 

mente coradas em azul. Entre essas celulas, as mais nume- 

rosas eram as celulas fixas do segundo tipo, isto e, celulas. 

com prolongamentos compridos, as vezes irregulares. Coma 

nos preparados corados apos fixagao, aqui elas sao vistas^, 

tambem, formando cordoes em torno ou nas vizinhangas dos 

diferentes orgaos: intestine, nervo, testiculo, canal deferente 

e pele (Pr. IV, figs. 1, 2, 3, 7 e 8). 

A entrega do corante a celula parenquimatica, prova- 

velmente se dera pelo liquido das lacunas que, por sua vez^. 

o teria recebido das celulas intestinais. A presenga de cordoes; 

celulares com granulagoes azuis nao se explicaria, se o co- 

rante fosse entregue diretamente pela celula intestinal a 

celula parenquimatica. Em tal caso, o numero destas ce- 

lulas fixas seria menor do que o observado, pois, como so 

vera mais tarde, parece que elas podem passar para o estado 

de celulas livres, em determinadas condigoes. 

Outros corantes acidos: azul pirrol e litio-carmim, bem 

como nanquim (suspensao coloidal), empregados nas expe- 

riencias de coloragao vital, nao atravessaram a parede in- 

testinal. A figura 8 - Pr. Ill mostra uma parte do corpo do 

animal (regiao pre-faringeana), onde o nanquim poe em re- 

levo a estreita faixa epitelial do intestine. Nas figuras 6, T 

e 9 — Pr. Ill, vem-se o azul pirrol, lltio-carmim e nanquinr 

nos fagocitos epiteliais do intestino. 

Embora o numero de animais corados vitalmente pelo- 

azul tripan seja tao reduzido, como ja foi dito antes, acre- 
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dito que e suficiente para provar a existencia de atrocitos 

no parenquima das Euplanarias. 

Alem dos atrocitos fixos, verifiquei ainda que celulas 

achatadas, um pouco deformadas (provavelmente formas de. 

passagem de celula fixa para o estado livre) e celulas com 

contorno bastante uniforme (Pr. IV, figs. 4, 5 e 6), celulas 

livres, com os mesmos caracteres nucleares das celulas fi- 

xas: nucleo oval, pobre em cromatina, tinham, tambem, ar- 

mazenado o azul tripan. 

Entao, ao lado dos atrocitos fixos, ha no parenquima 

das Euplanarias, atrocitos livres. Estes, numa coloragao de 

material fixado, mostram, como os atrocitos fixos, citoplas- 

ma basofilo. O nucleo oval, pobre em cromatina, contem * 

um nucleolo falso (Pr. V, fig. 1). 

Alguns dos atrocitos fixos, provavelmente em passagem 

para o estado livre (Pr. IV, fig. 4) correspondem, pelo as- 

pect©, aos clasmatocitos estudados por Prenant em outros 

Triclades, nos Policlades e nos Cestoideos, pag. 60. 

Os atrocitos aqui descritos diferem pela estrutura, fun- 

qao (como se vera mais tarde) e distribuigao, dos parane- 

frocitos, celulas dos orgaos excretores das Planarias, consi- 

deradas atrocitos por varios autores (Luther, Reisinger, etc.), 

por causa de sua capacidade de armazenar, sob forma gra- 

nular ou de gotas, substancias retiradas do parenquima em 

estado de solugao e, tambem, varios corantes vitais. 

As celulas atrocitarias fixas e livres do parenquima das 

Euplanarias, parecem ser tambem fagocitos. Realmente, em 

um corte de Euplanaria, tratado pelo metodo de Pappenheim, 

notei, junto a parede do intestino, celulas com caracteres 

estruturais dos atrocitos ja descritos, coradas em azul, pelo 

azul de metileno, com inclusoes de vitelo, em vermelho, no 

citoplasma (Pr. V, fig. 2). A figura 3 - Pr. V mostra uma des- 

tas celulas (atrocito livre com inclusoes vitelinas) em conta- 

cto direto, pela base, com as celulas do epitelio intestinal. 

Numa das celulas intestinais ve-se, tambem, um granule de 

vitelo. Tal aspect© confirmaria o papel excretor do intestino 

das Planarias, demonstrado principalmente por Westblad, 
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1923; Gelei, 1928 e Valkanov, 1937. Essas celulas seriam, por- 

tanto, fagocitos parenquimaticos que, apos a incorporaQao 

de granules de vitelo, pela desintegragao de celulas vitelinas, 

entregariam o produto a celula intestinal, para ser elimi- 

nado. 

Diante de tais fatos e, mais ainda, como a atrocitose e 

uma das principals, se nao a principal caracteristica dos ma- 

crofagos (Goldmann — 1909), parece-me razoavel chamar, 

desde ja, aos atrocitos fixes (celulas alongadas com prolon- 

gamentos compridos e irregulares), macrofagos fixes e aos 

atrocitos livres (celulas com contorno uniforme), macrofagos 

livres do parenquima das Euplanarias. Possivelmente, os 

macrdfagos livres sao macrofagos fixos mobilizados. 

Prenant descreve tres tipos de celulas livres, aos quais 

me referirei a seguir. 

Os macrofagos livres correspondem as celulas livres do 

tipo 3, descritas por Prenant, a pag. 50: "Ce sont encore les 

elements de ce type qui, par les colorations intravitales, et 

surtout par le rouge neutre, apparaissent charges de spheres 

colorees (pi. I, fig. 37). Les cellules libres des autres types 

semblent impenetrables aux colorants vitaux...". De fato, 

estas celulas apresentam vacuolos no citoplasma, coraveis pelo 

vermelho neutro (Pr. V, fig. 4). 

Outras celulas livres, pirrolofobas (1), circulam no li- 

quido das lacunas intercelulares: 

a) Celulas livres com uma estreita faixa de citoplasma 

muito basofilo, corado em azul pelo metodo de Pappenheim. 

O nucleo e grande, esferico, rico em cromatina. Nao tern 

nucleolo (Pr. V, figs. 5 e 6). Medem: 8 microns. Estas celu- 

las, em geral, sao muito pequenas. Correspondem ao tipo 1 

de Prenant, pag. 49: "On reconnait facilement des cellules 

(1) Charaarei c61ulas do parfinqulma qua tfiin o poder de armazenar corantes dcidos 
(azul trlpan, em mlnhaa experifinciaB), de celulas pirroldfllas e as que nao possuem 
essa capacidade, pirroldfobas, termos usados, pela primelra vez, por Goldmann, em suas 
experifincias com azul pirrol, e adotados por outras peequisadorce no mesmo eentldo em 
que oe empreguei. 

As expressdes "cfelulas cromdfilas" e "cfelulaa cromdfobas" encontradas muitas ve- 
zes na literatura sdbre a cbloragao vital, sflD discutiveis, visto que ha poasibilidade de 
generallzacao de seu emprfigo, tanto na coloragSo vital, como na de material flxado. 
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spheriques au repos, a noyau relativement tres volumineux, 

entoure d'une etroite bordure de protoplasma tres basophile". 

b) Celulas livres com citoplasma fortemente basofilo e 

mais abundante que o das celulas anteriores. Nucleo gran- 

de, esferico, com um ou dois nucleolos falsos. E' tambem 

rico em cromatina (Pr. V, figs. 7, 8 e 9). Medem: 12 mi- 

crons. Estas sao as celulas mais numerosas do parenquima. 

c) Celulas livres com citoplasma regularmente baso- 

filo. Nucleo muito grande, com varios nucleolos. Estrutura 

cromatica bem nitida (Pr. V, fig. 10). Medem 18 microns. 

Sao maiores e mais raras que as precedentes. Na classifica- 

qsio de Prenant, pag. 49, fazem parte do 2.° grupo: "...ont 

un protoplasma plus abondant... Leur noyau, tres volumi- 

neux, a structure assez uniforme, mais pourvu de plusieurs 

nucleoles tres visibles... 

Todas estas celulas parecem capazes de movimento ame- 

boide, pois as diferentes formas em que sao encontradas co- 

mumente (Pr. V, figs. 6-10), lembram amebas. Nas zonas de 

regeneragao tambem apresentam este aspecto e o mesmo se 

observa num fragment© de Euplanaria, levemente comprimi- 

do entre lamina e laminula, ao passarem tais celulas vivas 

por espagos estreitos. A estrutura do nucleo no material vivo 

e muito nitida e dai a possibilidade de sua diferenciagao dos 

macrofagos livres. 

Outras celulas, pirrolofobas ainda, integram o parenqui- 

ma das Euplanarias, celulas que ja foram descritas e muito 

bem estudadas por Prenant, do ponto de vista microqui- 

mico. 

Celulas eritrofilas. — Sao caracterizadas pelas inclusoes 

eritrofilas de seu citoplasma. Estas inclusoes tern a forma 

de granules ou de bastonetes (Pr. V, figs. 11 e 12). Coram-se 

em vermelho pela eosina e pela fucsina acida (metodo de 

Mallory). O citoplasma fundamental, bem visivel nas celu- 

las com inclusoes em bastonete, e basofilo (violeta, pelo me- 

todo de Pappenheim — Pr. V, fig. 12). O nucleo acompanha 

a forma da celula que pode variar: fusiforme, mais ou me- 

nos chata, etc.. Contem um nucleolo. Em geral, estas ce- 
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lulas sao mais numerosas nas extremidades do corpo. Aglo- 

meram-se em massa, perto dos orgaos genitais. 

Provavelmente, como nos outros Triclades, a fungao des- 

tas celulas seria a de produ^ao de material de reserva, para 

a elaboraQao de produtos sexuais (Prenant, pag. 87). 

Celulas mucosas. — Encurraladas no estroma parenqui- 

matlco proximo a faringe, encontrei grandes celulas polie- 

dricas, com citoplasma fundamental acidofilo, grosseiramen- 

te reticulado. O nucleo ora central, ora periferico, se mostra 

picnotico ou nao, conforme o estado de desenvolvimento da 

celula (Pr. V, fig. 13). Comparando tais celulas, as celulas 

com muco de outros Triclades (Prenant, pag. 72), verifiquei 

que seus caracteres morfologicos sao os mesmos. O paren- 

quima, que se insinua entre elas, reduz-se a fibras reticulares 

e a alguns macrofagos fixos. 

Celulas com rabdites. — Estas celulas sao facilmente 

vistas abaixo do epitelio, por causa de suas grandes inclusoes 

que se coram em vermelho pela eosina, fucsina acida (Pr. 

V, fig. 14). 

Celulas pigmentares. — Estao presentes sempre no pa- 

renquima periferico. Sua forma varia de celulas compridas, 

bipolares e com prolongamentos irregulares, a celulas mul- 

tipolares (Pr. V, fig. 15). Parece que ha anastomose entre 

seus prolongamentos. Muitos autores interpretam-nas como 

celulas fixas estreladas do estroma, carregadas de pigmento 

(Prenant, pag. 43). Entretanto, pela diferenga e variabili- 

dade de forma, poe-se em duvida tal afirmagao. 

Celulas musculares do parenquima. — Sao formadas de 

uma parte fibrilar, responsavel pela contractilidade, da qual 

se destaca, lateralmente, uma pequena porgao de sarcoplas- 

ma. Aqui se localiza o nucleo alongado, mais ou menos rico 

em cromatina (Pr. V, fig. 16). As duas extremidades sao 

ramificadas (Pr. V, fig. 17), observagao ja feita por Gelei, 

em 1927, ao estudar a musculatura dos Triclades: "Devemos 

considerar um tipo arboriforme de celula muscular, ramifi- 

cada nas suas extremidades. Pertence a esta categoria, a 

musculatura do parenquima". 
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Em torno de cada celula muscular, as fibras reticulares 

lormam um envoltorio esqueletico (Pr. V, figs. 17 e 18). 

Cora-se a fibra muscular em alaranjado ou em rosa e, 

o reticulo, em azul ou em verde, pelos metodos de Mallory 

•e hematoxilina ferrica-eosina-verde luz, respectivamente (Pr. 

fig. 19). 

Desta maneira, pude verificar que o parenquima das 

Pluplanarias, de S. Paulo, em muito se parece com o de Eu- 

planarias europeias e de outros Triclades Paludicolas, ja es- 

tudados por Prenant. A respeito da homogeneidade de es- 

trutura entre esses animais, Prenant, a pag. 6, afirma: "Les 

types de parenchyme des diverses Policlades etudiees sont 

assez differents pour qu'il soit possible, avec um peu d'habi- 

tude, de les distinguer au premier coup d'oeil. Les Triclades 

Paludicoles m'ont paru au contraire tres homogenes a ce 

point de vue". 

DISCUSSAO 

Limito-me, aqui, a discussao dos elementos fundamentais 

<io parenquima: reticulos fibrilar e celular, celulas fixas (ma- 

crofagos fixos) e celulas livres (macrofagos livres) pirrolo- 

iilas, celulas livres pirrolofobas, os quais constituiram o prin- 

cipal objeto destes meus estudos. 

O reticulo fibrilar, ja descrito por Hallez, tern uma in- 

dividualidade perfeitamente evidenciada pelos metodos de co- 

loragao e de impregnagao, empregados por mim. Entretanto, 

para Prenant, este reticulo e o proprio reticulo celular, cujas 

celulas emagreceram com a idade. Dal seu aspecto de traves 

conjuntivas. fiste Autor diz, textualmente, a pag. 45: "Mais 

11 est vain de chercher entre ces travees et les cellules un 

autre rapport qu'une relation de continuite: Ifes travees de 

substance fondamentale sont des portions de la cellule qui 

ont subi elles-memes une transformation chimique". Estas 

celulas fixas, emagrecidas com a idade, sao muito semelhan- 

tes, na forma, aos macrofagos fixos distribuldos, em cordoes, 
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nas vizinhangas dos diferentes orgaos. A figura 4, de Pre- 

nant, pdg. 40, que representa uma dessas celulas emagreci- 

das, em Dendrocoelum lacteum, parece-se com as dos ma- 

crdfagos flxos, aqui apresentadas. Convem lembrar, neste 

ponto, que no capitulo referente aos resultados observados, 

falei sobre a semelhanga entre os macrofagos fixos em sua 

passagem para o estado livre, e os clasmatocitos descritos 

por Prenant. Ora, tais elementos sao considerados por este 

mesmo Autor, como independentes das celulas fixas estrela- 

das: "L'extension de pseudopodes, d'autre part, ne donne 

pas de cellules fixes, mais bien des cellules a prolongements 

independants du reseau, qui n'ont rien a voir avec les ele- 

ments fixes", pag. 69. 

A semelhanga entre celulas fixas emagrecidas e macro- 

fagos fixos, em cordoes, e ainda reforgada, quando Prenant, 

a pag. 41, diz: "Enfin dans les parties resistantes des tissus, 

telles que les membranes d'enveloppe des organes, le paren- 

chyme central de bien des Trematodes, le tissu intermusculai- 

re; le derme des Heteronemertiens, on arrive a la disparition 

presque complete du cytoplasme". 

Por outro lado, a estrutura das fibras reticulares e con- 

tlnua, o que contraria a opiniao de Prenant, pag. 45, para o 

qual as aparentes traves conjuntivas se originariam do ema- 

grecimento da celula fixa estrelada, pela seriagao de gra- 

nules do corpo celular, nos prolongamentos citoplasmaticos. 

Ainda pude verificar que as fibras reticulares, em meus 

preparados, sao formagoes independentes dessas granulagoes. 

A substancia que forma esse reticulo fibrilar, parece ser 

reticulina, pois tal reticulo se evidencia por metodos espe- 

cificos da mesma, como: metodos de Perdrau, Achucarro, 

Wilder-Foot. Ainda como verificou Prenant em Triclades e 

Nemertines, pag. 44, quando os animais sao submetidos a 

ebuligao aquosa, nao se obtem gelatina em quantidade apre- 

ciavel e, sob a agao do acido acetico, nao se entumecem, ca- 

racteristicas da reticulina. 

Nao estudei a origem desta substancia, se do liquido la- 

cunar, se da celula fixa estrelada, questao ainda nao resol- 
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vida mesmo nos Vertebrados, onde tem sido muito mais es- 

tudada. Limlto-me aqul, apenas, a opiniao de Prenant, pag. 

118: "La substance squelettique secretee par les fibroblastes 

est du collagene; celle que forment les cellules fixes est plu- 

tot de la reticuline, ou du moins ne depasse pas un stade 

precollagene (p. 44)". 

Ja falei dos clasmatocitos descritos por Prenant. Sao 

celulas por ele consideradas como independentes do reticulo 

celular, e, tambem, diferentes, na forma, das celulas livres. 

Por outro lado, em Dendrocoelum lacteum (pag. 61) viu 

Prenant um clasmatocito que, se fosse desprovido de seus 

prolongamentos, seria identico a uma celula livre. Como ja 

mostrei, ha grande semelhanga entre os clasmatocitos de 

Prenant e os macrofagos fixos aqui estudados, quando em 

transigao para o estado livre. Ve-se, portanto, que no pro- 

prio material de Prenant, encontro apoio para minhas ideias. 

Ainda, em Dendrocoelum lacteum e Planaria polychroa, 

esse Autor pode demonstrar que celulas do parenquima ar- 

mazenavam o carmim em po, inoculado pela pele. Prenant, 

apos descrever sua experiencia, acrescenta, a pag. 58: "II 

n'est done pas douteux qu'au moins certaines des cellules li- 

bres ne soient des phagocytes mobiles. Lesquelles? C'est ce 

que Tobservation ne laisse pas decider facilement". 

Tal fato e confirmado, em pajrte, pelos meus resultados 

com coloragao vital pelo azul tripan. Assim, as celulas que 

armazenam carmim em Dendrocoelum lacteum, parecem cor- 

responder as celulas livres pirrolofilas das Euplanarias. En- 

tretanto, Prenant, apos verificar a presenga de bacterias nes- 

se mesmo tipo de celulas, diz, a pag. 59: "En tous cas il sem- 

ble que les proprietes phagocytaires sont peu developpees, et 

qu'en aucun cas on n'a affaire a des macrophages, capables 

de phagocyter par exemple des elements en degenerescence, 

comme il en a ete decrit non seulement chez les Vertebres, 

mais chez d'autres Invertebres, entre autres par A. Schneider 

(1880) et Siedlecki (1903)". Nega-lhes, pois, a qualidade de 

macrofagos. Interessante e a semelhanga morfologica que ele 

ja havia notado entre tais celulas e os grandes mononuclea- 
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res dos Vertebrados: "Chez les Triclades, en particulier, la 

cellule que nous serions amene a qualifier du grand mono- 

nucleaire n'a pas tous les caracteres du grand mononucleai- 

re classique. Celui-ci est exempt de peroxydases, tout comme 

le lymphocyte (Er. Meyer, 1903; Winkler, 1907; Schultze, 

1909; Fiessinger et Roudov/ska, 1912; Evans, 1915); il se char- 

ge de fer dans les cas de siderose (Arnold, 1900); il possede 

des proprietes eminemment phagocytaires, bien connues de- 

puis Metchnikoff, qui en a fait le type des macrophages. Or, 

le leucocyte que nous aurions a lui comparer chez les Tri- 

clades est precisement charge de peroxydase, ne recueille 

pas les sels de fer, et n'a que des proprietes phagocytaires de 

microphage. On voit a la fois sur cet exemple combien la 

notion de grand mononucleaire est vague si on la considere 

comme purement morphologique,..pag. 126. Ora, as expe- 

riencias com azul tripan, nas Euplanarias, provaram que es- 

tas celulas sao atrocitos. Como, nos Vertebrados, os microfa- 

gos (leucocitos granulosos) nao sao capazes de atrocitose, e 

llcito dizer que Prenant foi feliz em comparar essas celulas, 

do ponto de vista morfologico, com os monocitos dos Verte- 

brados, embora com reservas, por causa de seus dados histofi- 

siologicos. 

As celulas que, contrariamente a opiniao de Prenant, 

parecem ser macrofagos livres, provavelmente nao tomam 

parte no transporte dos alimentos absorvidos, pois a maio- 

ria delas continua com seu carater de celulas fixas, apos a 

passagem do corante vital pelo intestino. Ja Stoppenbrink, 

1905, em suas experiencias sobre a absorgao da gordura, 

afirmou que as celulas parenquimaticas nao tomam parte 

no transporte da gordura absorvida pelo intestino. Westblad, 

1923, e, segundo este Autor, Arnold, em experiencias desse 

mesmo genero, nao chegaram a provar o mecanismo da 

distribuigao dos alimentos absorvidos, no parenquima. 

O papel dos macrofagos na excregao de determinadas 

substancias por via intestinal, parece certo. 

Westblad, 1923; Gelei, 1928 e, mais recentemente, Val- 

kanov, 1937, tern demonstrado o papel excretor do intestino 
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das Planarias. Celulas glandulares em degenerescencia (vi- 

telinas, mucosas, eritrofilas), pigmento, espermatozoides sao 

produtos eliminados pelo intestino. 

A presenga, como ja disse, em alguns de meus prepara- 

dos corados pelo metodo de Pappenheim, de celulas com ca- 

racteres estruturais de macrofagos livres, contendo inclusoes 

de vitelo no citoplasma, e em contacto mtimo com as celu- 

las intestinais, parece mostrar que os macrofagos livres sao 

a via de transporte daqueles metabolitos. 

Alias, alem de outros autores, Westblad e Gelei ja tinham 

levantado uma tal hipotese. Gelei, a pag. 44, ao referir-se ao 

transporte das celulas glandulares em degenerescencia no 

parenquima, para o intestino, diz que nada o impede de su- 

per, neste caso, que leucocitos, isto e, fagocitos, transportem 

celulas glandulares velhas. 

Acredito ainda que os elementos glandulares descritos 

por Gelei, como fagocitados pelas celulas intestinais, sao os 

proprios macrofagos. Possivelmente, estes macrofagos que 

transportam as celulas glandulares, sao com elas eliminados. 

O pigmento melanico e subcutaneo, em geral. Em mui- 

tos de meus preparados, pude observar pigmento em celu- 

las fixas do parenquima central, com os caracteres dos ma- 

crofagos fixos (Pr. IV, fig. 1). Ainda em material vivo, vi 

celulas livres com contorno uniforme, carregadas de pigmen- 

to. Isto parece confirmar ainda o que foi dito atras, a res- 

peito do papel dos macrofagos na excregao. 

Sobre a capacidade migradora das celulas livres pirro- 

lofobas, ao lado das minhas observagoes, estao as de Stein- 

mann, 1932, feitas em material corado vitalmente com azul 

de cresil brilhante, violeta de cresil e Prune puro. 

Assim, Steinmann (1932) pode ver a emigragao de ce- 

lulas livres para o blastema de regeneragao, num fragmen- 

to de Planaria. fiste blastema, incolor, aumentava de tama- 

nho, a medida que as celulas migradoras coradas eletiva- 

mente nele penetravam: "Dann entstand am Regenera- 

tionsrand ein weisslicher Regenerationszapfen, der bald gros- 

ser wurde und sich unter Einwanderung gefarbter Zellen mehr 
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und mehr verfarbte", pdg. 399. As celulas livres migradoras 

pirrolofobas (celulas de regeneragao de Steinmann) coram-se 

eletivamente em vermelho pelo Prune puro (Steinmann, 1933, 

fig. 6). 

W. C. Curtis, 1940, parece ter demonstrado de maneira 

clara a capacidade migradora de celulas livres encarregadas 

da regeneragao da faringe. 

Parece-me, portanto, certo, que todas as celulas livres 

do parenquima sao dotadas de movimento amebdide, e que 

os macrofagos constituem a 2.a barreira de defesa do organis- 

mo contra a agao de agentes estranhos, a primeira sendo re- 

presentada pelos fagocitos intestinais e pela pele. g 

Enfim, a diferenciagao morfologica e tambem fisiologica 5 

das celulas livres do parenquima da Euplanaria, aqui apre- ^ 

sentada, confirma trabalhos de outros pesquisadores. 

O CO CD 31 
Como vimos, o esqueleto fibrilar do parenquima das Eu^ 

planarias parece ser constituido essencialmente de reticulina. ^ 

Ora, e sabido que nos Vertebrados, o tecido dos orgaos g 

linfo e hematopoieticos e o tecido que forma a membrana ba- ^ 

sal dos epitelios, bainha sarcolemica das fibras musculares ^ 

sao muito ricos em fibras de reticulina: tecido reticular. gj 

As celulas livres pirrolofobas que circulam nas lacunas, ^ 

lembram muito os linfocitos dos orgaos linfoides dos Ver- 

tebrados. Assim, nas Euplanarias, as celulas menores, sem 

nucleolo, tern os mesmos caracteres dos pequenos linfocitos; 

as celulas livres de tamanho medio, com um ou dois nucleo- 

los, correspondem aos linfocitos de tamanho medio, e as ce- 

lulas livres grandes, com varies nucleolos, aos grandes linfo- 

citos (Maximow, 1938, pag. 73), alem das formas interme- 

diarias que tambem sao verificadas nos orgaos linfoides. 

Nos Vertebrados, os grandes linfocitos sao os hemoci- 

toblastos do tecido linfatico, de acordo com a teoria unita- 

ria de Ferrata e Pappenheim, a mais aceita hoje. Tal celula 

e totipotente para o sangue e para a linfa; pode, portanto, 

dar origem aos elementos do tecido linfoide e sanguineo. As 
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potencialidades mesenquimaticas originarias, sao conservadas 

pela celula reticular primitiva dos tecidos linfoide e hemato- 

poietico (Maximow, 1938, pag. 105). Esta celula e, assim, a 

verdadeira representante do mesenquima embrionario, no or- 

ganismo adulto. A respeito da estrutura destas celulas, Fer- 

rata, 1933, transcreve a opiniao de Maximow, a pag. 339: 

"Secondo Maximow anche nel midollo osseo di animali colo- 

rati esistono alcune cellule scarsamente o per nulla colora- 

bili vitalmente con nucleo assai chiaro e vescicolare, da con- 

siderarsi come le vere cellule mesenchimatiche indifferenzia- 

te cosi come quelle deU'embrione". 

As celulas fixas estreladas do parenquima das Eupla- 

narias, apresentam tais caracteres, inclusive o de nao armaze- 

nar corante acido. Prenant, pag. 118, ja tinha observado 

em outros Plathelmintes, que estas celulas se parecem mais 

com as do tecido reticulado que com os fibroblastos dos Ver- 

tebrados. 

A semelhanQa das celulas livres, ja citadas, com os lin- 

focitos dos Vertebrados, entre os quais se destacam os he- 

mocitoblastos, e a derivagao dos hemocitoblastos das celu- 

las reticulares primitivas, demonstrada por Maximow "in vi- 

vo" e "in vitro", pag. 105, levam-me a definir as celulas livres 

cromofobas do parenquima das Euplanarias, como pequenos, 

medios e grandes linfocitos. Os grandes linfocitos, linfoblas- 

tos, devem ser consider ados aqui como o estado livre dos ver- 

dadeiros elementos indiferentes embrionarios, as celulas es- 

treladas fixas, que formam o reticulo celular do parenquima. 

Nos Vertebrados, os elementos equivalentes (hemocitoblas- 

tos) tern uma potencialidade tanto para os elementos do 

sangue, quanto para os da linfa. Nas Euplanarias, como re- 

presentante no estado livre da celula reticular estrelada, 

provavelmente esta potencialidade histogenetica do linfoblas- 

to estende-se tambem as outras celulas do parenquima: ce- 

lulas eritrofilas, mucosas, etc., em condigoes especiais, como 

na regeneragao. Empreguei o termo "linfoblasto", nao no 

sentido usado por Ehrlich, criador da teoria dualista da ori- 

gem do sangue, mas porque, na verdade, aqui faltam os ele- 
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mentos que caracterizam o sangue: eritrocitos, alem de leu- 

cocitos granulosos. 

Prenant, pag. 122, tambem pelo estudo comparativo, ja 

tinha reconhecido linfocitos e linfoblastos em Triclades e, 

de um modo geral, nos Plathelmintes. 

Prenant chama os linfoblastos por mim descritos, de 

hemoblastos e os considera como celulas embrionarias, "for- 

mative cells" dos autores, no animal adulto, dos quais deri- 

variam as demais. Para este Autor, as celulas fixas estre- 

ladas ja sao especializadas. Ora, Prenant apoia-se na forma 

do condrioma para fazer uma tal afirmagao. Assim, mito- 

condrios encontrar-se-iam nas celulas primitivas (celulas li- 

vres ou hemoblastos), ao passo que condriocontes em celu- 

las ja diferenciadas (celulas fixas, celulas livres de tipo so- 

matico). Diz Prenant, a pag. 70: "Je n'ai etudie le develop- 

pement que chez les Triclades. On sait qu'ici les blastomeres 

sont, des le debut, des cellules mobiles du type indifferent. 

Leur multiplication tres rapide les amene a etre contigus. 

Puis la multiplication se ralentit, tandis que la croissance de 

Tanimal continue. Les cellules sont done a ce moment ecar- 

tees les unes des autres; elles restent pourtant en rapport 

par les ponts intercellulaires, origines premieres des anas- 

tomoses des cellules fixes. A ce moment il ne semble pas sub- 

sister de cellules mobiles. Celles-ci reparaissent que plus 

tard". Entao, as celulas livres teriam condrioma do tipo em- 

brionario (mitocondrios) e proviriam de celulas estreladas 

embrionarias, forma adquirida pelos blastomeros com o cres- 

cimento do embriao. 

Prenant nada viu sobre o condrioma dos blastomeros. 

Alem disso, e altamente discutlvel, atribuir a forma desse 

condrioma (forma que varia em fungao de muitas causas) o 

papel que Ihe da esse Autor, pois, alem de outros argumen- 

tos, nos Vertebrados as celulas totipotentes do mesenquima 

tern condriocontes (Levi, pag. 251). Sua teoria se torna, por- 

tanto, inaceitavel. 

Os macrofagos fixos do parenquima das Euplanarias pa- 

recem corresponder, ja pelas suas atividades funcionais, ja 
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pela sua estrutura, aos reticulocitos dos orgaos linfoides, que 

tambem em determinadas condigoes fisiologicas, podem pas- 

sar para o estado de macrofagos livres. 

Na falta de vasos, o liquido que circula nos espagos la- 

cunares, pode ser considerado como linfa, correspondendo a 

linfa dos Vertebrados, mais plasma intersticial. A expres- 

sao linfa ja foi usada anteriormente por Ijima, Ude, etc. para 

esse mesmo liquido. 

A estrutura fundamental do parenquima das Euplana- 

rias, poderia, portanto, ser definida como um tecido reticular 

linfoide, equivalente ao dos Vertebrados. 

Aschoff e Kiyono, na classificagao das celulas mesen- 

quimatosas ativas (Siegmund) dos Vertebrados, de acordo 

com sua ativldade cromopexica, incluiram, no 3.° grupo, os 

reticulocitos do tecido linfoide. Assim, tais celulas sao con- 

sideradas como pertencentes ao S. R. E. "sensu stricto". 

Pela sua semelhanga com os reticulocitos dos Vertebra- 

dos, os macrofagos das Euplanarias poderao, tambem, ser in- 

cluidos no S.R.E. "sensu stricto", levando-se em conta, an- 

tes de tudo, que, um dos criterios fundamentals em que se 

baseia o conceit© de sistema reticulo-endotelial, e a capaci- 

dade granulopexica de suas celulas. 

Fungdes biologicas de grande importancia tern sido atri- 

buidas ao S. R. E. dos Vertebrados. Algumas delas, ja se po- 

dem discutir nas Euplanarias e, de certo modo, nos Tri- 

clades: 

a) A participagao do S.R.E. no metabolismo da gra- 

xa ja esta bem demonstrada. Graxa neutra e inclusoes de 

lipideos sao de comum ocorrencia nos macrofagos (Maxi- 

mow, 1938, pag. 91). 

Nos Triclades, na vizinhanga imediata do intestino, Pre- 

nant encontrou "... des cellules migratrices du type soma- 

tique, a protoplasma relativement abondant, qui se chargent 

d'une ou plusieurs gouttes de graisse (pi. VI, fig. 5)", pag. 

60, em alguns individuos possivelmente em um estado deter- 
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minado de digestao. Estas celulas do tipo somatico, sao, pe- 

los sens caracteres, os macrofagos livres. 

Nas Euplanarias, em certos cortes tratados pelos me- 

todos comuns de fixagao, observei macrofagos livres com 

grandes vacuolos no citoplasma. Parece que se trata, aqui, 

de imagem negativa da gordura. 

b) Ao S. R. E. cabe a fungao de fagocitar eritrocitos e 

globules brancos (Katznelson); bacterias e protozoarios (Seif- 

fert, Fialho, Mulligan e outros), restos celulares (Warthin, 

Scott e Case), veja Du Bois, pags. 79, 117 e 151, cujo tama- 

nho justifica o nome de macrofagos, das celulas que o for- 

mam. 

Nas Euplanarias e em outros Triclades, as celulas em 

degenerescencia, bacterias, protozodrios, protofitos, pigmen- 

tos parecem sofrer o mesmo destino. 

Segundo Prenant, pag. 56, a fagocitose de tecidos le- 

sados na regeneragao e dos orgaos genitais por celulas mi- 

gradoras do parenquima, foi observada, nos Triclades, por 

Stevens, 1901 e Steinmann, 1908. 

c) Nos Vertebrados tem-se verificado o papel do S. R. E. 

na excregao de substancias nocivas ao organismo, seja pelos 

pulmoes, seja pelo intestino, onde os macrofagos sao elimi- 

nados juntamente com tais substancias (Maximow, 1938, 

pag. 91). 

Nas Euplanarias, minhas observagoes e, em outros Tri- 

clades, as de Gelei, 1928, parecem claras a esse respeito. Ce- 

lulas vitelinas, eritrofilas, pigmento, etc., sao eliminados pelo 

intestino, com os macrofagos. 

Os resultados de minhas experiencias parecem confirmar 

a opiniao de Wilhelmi, P. Lang e Steinmann (Steinmann, 

1916) para os quais as celulas livres (linfoblastos) sao uma 

aquisigao secundaria, representando a celula fixa estrelada, 

o estado primitive do parenquima. O tecido do regenerado, 

segundo Steinmann e Vandel, se forma em parte por estas 
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c^lulas livres e, em parte, por celulas dediferenciadas do 

parenquima e dos outros orgaos. 

Na minha opiniao, na regeneragao, possivelmente, tanto 

os macrofagos, como os linfoblastos tomam parte. Aqueles, 

para a fagocitose de detritos celulares e de celulas em dege- 

nerescencia e como origem de novos macrofagos. fistes, como 

fonte de diferenciagao de todos os outros tipos celulares do 

parenquima: celulas glandulares, linfocitos, etc.. 

O blastema de regeneragao, a principio, sera formado de 

linfoblastos emigrados, antecipados por macrofagos livres 

para a limpeza da zona lesada. Deles comega a diferencia- 

gao dos varios elementos do parenquima: celulas mucosas, 

eritrofilas, etc.. Da presenga, na zona seccionada, de elemen- 

tos epiteliais da epiderme, nervosos (provavelmente ectoder- 

mais, pois os folhetos germinativos nao sao distinguiveis no 

desenvolvimento embrionario das Planarias — Bresslau, 1904, 

1933), de celulas epiteliais do intestino (provavelmente, en- 

todermais) dependera, por dediferenciagao das mesmas e, 

depois, rediferenciagao, a formagao desses tecidos no rege- 

nerando. 

Desta maneira, pode-se explicar porque nos fragmentos 

das extremidades nao se regeneram orgaos sexuais, nem in- 

testino. Se elementos indiferenciados do parenquima ainda 

nao estivessem determinados, nao se explicaria tal fato. 

Durante a morfalaxis, na intimidade dos tecidos velhos, 

a regeneragao dos novos tecidos se dara pelo mesmo proces- 

so. A distingao entre soma e germen sera, assim, salva- 

guardada. 

W. C. Curtis, 1940, para demonstrar a totipotencialidade 

das "formative cells" faz experiencias de regeneragao na 

extremidade da faringe. Diz esse Autor que a faringe e um 

dos orgaos mais especializados das Planarias. Como nela nao 

se encontram "formative cells" (linfoblastos), a extremida- 

de so comega a apresentar sintomas de regeneragao, depois 

que as "formative cells", por migragao, atingem a extremi- 

dade. Segundo Curtis, se essas celulas nao constituissem o 
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tronco de origem de todos os tecidos, nao haveria necessidade 

de uma tal migragao, para se iniciar o processo. 

Mas e sabido que, sem estar cicatrizado o corte (Abeioos, 

1932), a regeneragao nao se processa. Ora, a cicatrizagao so 

se tornara completa, com a intervengao dos fagocitos. Tais 

fagocitos nao existem na faringe das Euplanarias (material 

com que trabalhou Curtis), o que pude verificar pela colo- 

ragao vital. Efetivamente, a regeneragao nao podera ini- 

ciar-se sem que esses elementos (fagocitos) migrem ate a 

zona do corte. 

Muitas especies de Turbelarios, mesmo dentro dos Tri- 

clades, possuem pequena capacidade de reconstituigao, em- 

bora se reconhegam na estrutura fundamental de seu pa- 

renquima (de acordo com a descrigao dos diferentes auto- 

res), os mesmos elementos presentes nos animais, onde se 

observa a regeneragao. Isto, talvez, seja o resultado da falta 

de poder de dediferenciagao dos diversos tipos de celulas ja 

citados, pois, como ja foi dito, parece que somente o paren- 

quima com os seus elementos indiferenciados, nao basta para 

atender as exigencias da regeneragao dos diferentes tipos de 

tecidos. 

Estudos mais detalhados sao ainda necessaries para re- 

solver o problema da regeneragao das Planarias. 

RESUMO E CONCLUSOES 

Em tais estudos, empreguei metodos de coloragao de ani- 

mais vivos ou fixados e, tambem, metodos de impregnagao. 

Verifiquei ser o metodo de coloragao vital do parenquima 

com azul tripan, por via digestiva, viavel, embora em muito 

pequena escala, pois muitos fatores parecem interferir na 

passagem do corante pela parede intestinal. Assim, entre 

cerca de 120 Euplanarias que serviram nas experiencias de 

coloragao vital com cor antes acidos, apenas 2 tiveram o pa- 

renquima corado pelo azul tripan. 

Pude observar que o parenquima das Euplanarias e for- 
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mado de um duplo reticulo fibrilar e celular, limitando la- 

cunas com um liquido bastante fluido, onde circulam as ce- 

lulas livres. 

O reticulo fibrilar impregna-se pelos metodos especificos 

da reticulina: Achucarro, Wilder-Foot, Perdrau, como as fi- 

bras do tecido reticular dos Vertebrados. Os meus prepa- 

rados de Euplanarias mostram o reticulo fibrilar, formando 

o envoltorio esqueletico dos diferentes orgaos. 

A rede celular e constituida de celulas fixas estreladas, 

anastomosadas, limitando lacunas contendo um liquido flui- 

do e celulas livres. Sua estrutura corresponde a da celula 

reticular primitiva do tecido linfoide dos Vertebrados. Alem 

destas, observe! outras celulas fixas, porem, alongadas, com 

prolongamentos citoplasmaticos compridos, e, dispostos em 

cordoes, nas vizinhangas dos orgaos. Estas celulas sao pirro- 

lofilas e, aquelas, pirrolofobas. Parecem exercer, tambem, 

fagocitose. Foram chamadas, por isso, macrofagos fixos. 

Assemelham-se, em estrutura, aos macrofagos fixos do te- 

cido reticular linfoide dos Vertebrados, considerados por 

Aschoff como celulas do S. R. E. "sensu strictu". 

Entre as celulas livres "Stammzellen" dos autores, con- 

segui demonstrar que umas sao pirrolofilas e, outras, pirro- 

lofobas. Aquelas parecem tambem ser fagocitos e dai o no- 

me que receberam, de macrofagos livres. Provavelmente, o 

macrofago livre e o macrofago fixo emigrado. 

As celulas livres pirrolofobas, pelos seus caracteres es- 

truturais e pela sua grande semelhanga com as celulas lin- 

foides dos Vertebrados, foram, por mim, diferenciadas em: 

pequenos, medios e grandes linfocitos (linfoblastos). 

Na minha opiniao, as celulas fixas seriam as unicas ce- 

lulas mesenquimaticas embrionarias, existentes no paren- 

quipcia. Delas se formariam, alem dos grandes linfocitos ou 

linfoblastos e dos macrofagos, outros diferentes tipos de ce- 

lulas, que ainda observe! no parenquima das Euplandrias: 

celulas mucosas, eritrofilas, pigmentares, com rabdites, mus- 

culares. 

Dos grandes linfocitos ou linfoblastos, em condicoes 
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normals, derivariam os pequenos e medios linfocitos. Em 

condigoes especiais, regeneragao, por exemplo, os linfoblas- 

tos dariam origem a todos os tipos de celulas do parcnquima, 

inclusive macrofagos. Tais celulas indiferenciadas estariam 

ja determinadas, de modo que, na regeneragao, a sua poten- 

cialidade histogenetica seria limitada a celulas parenquima- 

ticas. Os diferentes orgaos se formariam, para mim, a par- 

tir de celulas dediferenciadas. Baseei-me ao fazer tais afir- 

mativas, na semelhanga do tecido fundamental do parenqui- 

ma das Euplanarias com o tecido reticular linfoide dos Ver- 

tebrados, pois e sabido, das experiencias de Maximow com 

culturas "in vitro" e "in vivo", que nesse tecido, somente a 

celula reticular primitiva e a verdadeira representante do 

mesenquima no adulto. Ora, nos Vertebrados, estas celulas 

sao capazes de dar origem apenas aos elementos dos tecidos 

conjuntivo, sangulneo e linfoide. Logo, sua potencialidade ja 

esta determinada. Em conclusao: 

1) O parenquima das Euplanarias tern estrutura reti- 

cular. Existe uma rede fibrilar, ao lado de outra rede celu- 

lar. A primeira e formada de finas fibras irapregnaveis pela 

prata, quando tratadas por metodos especlficos da reticulina. 

A segunda resulta da anastomose de celulas fixas estreladas. 

2) As lacunas intercelulares limitadas pelas traves pa- 

renquimaticas contem um liquido bastante fluido e celulas 

livres. 

3) Alem das celulas fixas estreladas, ha, no parenqui- 

ma, celulas fixas alongadas, com prolongamentos irregulares. 

Estas sao pirrolofilas e, aquelas, pirrolofobas. 

4) As celulas fixas pirrolofilas parecem ser, tambem, 

macrofagos fixos. 

5) Entre as celulas livres, distinguem-se as celulas li- 

vres com caracteres estruturais dos linfocitos dos Vertebra- 

dos e, por isso mesmo, foram classificadas em: pequenos, me- 

dios e grandes linfocitos. Sao celulas pirrolofobas. Ao lado 



— 109 — 

destas, existem celulas pirrolofilas, consideradas como ma- 

crofagos livres. 

6) Outras celulas pirrolofobas sao encontradas no pa- 

renquima das Euplanarias: celulas eritrofilas, celulas muco- 

sas, celulas pigmentares, celulas com rabdites, celulas mus- 

culares. 

7) Ha no parenquima das Euplanarias um equivalente 

do S. R. E. "sensu stricto" dos Vertebrados. 

8) A estrutura fundamental do parenquima das Eu- 

planarias pode ser definida como um tecido reticular lin- 

foide, pela grande semelhanga que se estabelece entre seus 

elementos e os que integram um tal tecido nos Vertebrados. 

9) Assim sendo, as celulas fixas estreladas parecem re- 

presentar os verdadeiros elementos embrionarios do paren- 

quima. Seriam totipotentes para esse tecido. Os grandes 

linfocitos ou linfoblastos, em condigoes normais, dariam ori- 

gem aos pequenos e medios linfocitos e, em condigoes espe- 

ciais (regeneragao), seriam totipotentes com relagao a to- 

dos os elementos do parenquima. 

10) Diante de tais fatos, na regeneragao, a histogenese 

se daria a partir de celulas indiferenciadas do parenquima e 

de celulas dediferenciadas dos outros orgaos: testlculo, pele, 

intestino, etc.. 

SUMMARY 

In the study of Histology and Histophysiology of the 

parenchyme of Euplanarias, methods of vital staining and 

also methods of impregnation and colouring of slides were 

used. Vital staining experiments by feeding (Pr. Ill, figs. 

1-8) were made with the following acid dyes: trypan blue, 

pyrrol blue and lithion-carmim and also nanking. It was 

observed as in experiments with mice (Pr. Ill, figs. 10-13), 

that the method of vital staining of the parenchyme with 

trypan blue, by feeding, is possible, although in a small 

degree, as many factors seem to interfere with the passage 
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of the dye through the intestinal walls. So that, of about 

120 Euplanarias used in the experiments of vital staining 

with acid dyes, only two Euplanarias had their parenchyme 

stained with trypan blue. 

It was observed that the parenchyme of the Euplanarias 

is formed by a framework of reticular fibers and reticular 

cells, limiting gaps with a very fluid liquid, where free cells 

circulate (Pr. I, fig. 2). 

The reticular fibers are impregnated with silver by spe- 

cific methods of the reticuline: Wilder-Foot, Perdrau, Achu- 

carro (Pr. I, figs. 1, 2 and 3), like the fibers of the reticular 

tissue of the Vertebrates. Preparations of the Euplanarias 

show the reticular fibers forming the skeleton of the diffe- 

rent organs: nerves, intestine, muscle, testis (Pr. I, figs. 4, 

5, 6 and 7). 

The cellular network is formed by fixed, stellate cells 

connected by their processes (Pr. II, figs. 1, 2, 3 and 4). These 

cells are "pyrrolophobe". Their structure corresponds to the 

primitive reticular cells of the lymphoid tissue of the Verte- 

brates. Besides these, other fixed cells were observed, that 

are longish in shape, with long cytoplasmic extensions and 

arranged in strands alongside the different organs: intesti- 

ne, testis, nerves, skin (Pr. II, figs. 5-12). These cells are 

"pyrrolophil" (Pr. IV, figs. 1-8). They seem also to be pha- 

gocytic (Pr. V, fig. 2) and resemble, in structure, the "fixed 

macrophages" of the reticular lymphoid tissue of the Ver- 

tebrates, classified by Aschoff as the S.R.E. "sensu stricto" 

cells. 

Among the free cells, "Stammzellen" of the authors, it 

was shown that some are "pyrrolophil" (Pr. IV, figs. 5 and 

6) and others "pyrrolophobe" (Pr. VI, figs. 5-10). The for- 

mer also seem to be phagocytes (Pr. V, figs. 1, 3 and 4) and 

thence the name of "free macrophages". Probably, the "free 

macrophage" is an emigrated "fixed macrophage". So that 

in the Euplanarias, there is an equivalent of the S. R. E. "sen- 

su stricto" of the Vertebrates. 

The "pyrrolophobe" free cells by reason of great resem- 
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blance to the lymphoid cells of the Vertebrates were clas- 

sified as: small, medium-sized and large lymphocytes (lym- 

phoblasts). 

So that the fundamental structure of the parenchyme 

of the Euplanarias resembles the reticular lymphoid tissue 

of the Vertebrates, 

Besides the large lymphocytes or lymphoblasts and the 

macrophages other types of cells were seen in the parenchy- 

me of the Euplanarias: mucous, erythrophil, pigment, rhab- 

dit and muscle cells (Pr. V, figs. 11-19). 

Possibly the fixed, stellate cells are the only undifferen- 

tiated, mesenchymal elements, totipotent for the parenchy- 

mal tissue. 

In normal conditions, the small and medium-sized lym- 

phocytes would be derived from the large lymphocytes or lym- 

phoblasts. 

In special conditions as in regeneration, for instance, 

all types of cells of the parenchyme including the macropha- 

ges would derive from the lymphoblasts. The undifferentia- 

ted cells would already be determined so that in regenera- 

tion their histogenetic potencies would be limited to the pa- 

renchymal cells. 

Different organs would be formed from dedifferentiated 

cells. This is also the opinion of other authors, such as: 

Steinmann and Vandel. Such conclusions were based on the 

resemblance of the fundamental tissue of the parenchyme 

of the Euplanarias with the reticular lymphoid tissue of the 

Vertebrates. It is known through Maximow's experiments 

with "in vitro" and "in vivo" cultures, that in this tissue, 

only the primitive reticular cells are the true mesenchymal 

elements in the adult. In Vertebrates these cells are only able 

to give origin to elements of connective, blood and lymphoid 

tissues. Hence, their potencies are already determinated. 
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LEGENDA DAS FIGURAS 

PRANCHA I 

Euplanaria 

Fig. 1 — Parenquima: reticulo fibrilar. a — fibra muscular, Me- 
todo de Wilder-Foot. 12x100. 

Fig. 2 — Parenquima: reticulo fibrilar. a — celula fixa. b — lin- 
focito de tamanho medio. c — fibra muscular. Metodo de Per- 
drau 10 x 100. 

Fig. 3 — Parenquima: reticulo fibrilar. a — fibra muscular. Metodo 
de Achucarro. 10x100 (Reichert). 

Fig. 4 — Nervo periferico. a —. fibras reticulares. b — fibra mus- 
cular. Metodo de Perdrau. 10x100. 

Fig. 5 — Intestino; envoltorio fibrilar, Metodo de Achucarro. 10x45. 
Fig. 6 — Parenquima; reticulo fibrilar. a — testiculo. b — intestino. 

c -— celulas vitelogenas. d — pele. Metodo de Perdrau, lOtxlOO. 
Fig. 7 — Fibras reticulares. a — parenquima. b — nervo. c — pele. 

Metodo de Perdrau, 10x100. 

PRANCHA II 

Euplanaria 

Fig. 1 — Parenquima. Celula fixa estrelada. Bouin. Safranina-verde 
luz. 10x100. 

Fig. 2 — Parenquima. Celula fixa. Granula^oes impregnadas pela 
prata. Metodo de Perdrau. 5x100. 

Fig. 3 — Parenquima. Reticulo fibrilar e reticulo celular. Lacunas 
intercelulares. Bouin. Hematoxilina ferrica-eosina-verde luz. 
5x100. 

Fig. 4 — Parenquima — Reticulo fibrilar e celula fixa estrelada. 
Metodo de Perdrau. 10x100. 

Fig. 5 — Parenquima — Celulas fixas alongadas (macrofagos fi- 
xes). a — intestino. Bouin. Hematoxilina ferrica-eosina. 5x100. 

Fig. 6 — Parenquima — Celulas fixas alongadas (macrofagos fixos). 
a — testiculo. Bouin. Hematoxilina ferrica-eosina. 5x100, 

Fig. 7 — Parenquima — Celulas alongadas (macrofagos fixos). a — 
nervo. Bouin. Hematoxilina ferrica-eosina. 5x100. 

Fig. 8 — Parenquima — Celulas fixas alongadas (macrofagos fixos). 
a — pele. Bouin. Azul policromico de Unna. 5x100. 

Fig. 9 — Parenquima — Celula fixa alongada (macrofafeo fixo). 
Bouin. Azul policromico de Unna. 10x100. 

Fig. 10 — Parenquima — Celula fixa alongada (macrofago fixo). 
Formol. Hematoxilina Delafield. 10x100. 

Fig. 11 — Parenquima — Celula fixa alongada (macrofago fixo). 
Bouin. Panoptico de Pappenheim. 10x100. 

Fig. 12 — Parenquima — Celula fixa alongada (macrofago fixo). 
Granula?6es citoplasmaticas impregnadas pela prata. Metodo de 
Perdrau. 10x100. 

PRANCHA III 

Fig. 1 — Euplanaria, Celulas do epitelio intestinal, a — fagocitos. 
b — celulas glandulares. Bouin. Hematoxilina ferrica. 5x100. 
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Fig. 2 — Euplanaria. Al^a intestinal, a — fagocitos. b — celulas 
glandulares "Mistura Susa'' de Heidenhain. CoIora?ao vital com 
azul tripan. Carmim de Rawitz. 12x45. 

Fig. 3 — Euplanaria. Fagocito intestinal com particulas cristalinas. 
"Mistura Susa" de Heidenhain. Carmim de Rawitz. 5x100. 

Fig. 4 — Euplanaria. Fagocito intestinal com bacterias. Cajal e 
Kruszynsky. Hematoxilina ferrica. Sxl'OO. 

Fig. 5 — Euplanaria. Fagocito intestinal com fragraentos de fibra 
muscular estriada. Bouin. Hematoxilina ferrica-eosina-verde luz. 
5x100. 

Fig. 6 — Euplanaria. Fagocito intestinal. Atrocitose do litio-carmim. 
"Mistura Susa" de Heidenhain. Colora^ao vital com litio-carmim. 
5x100. 

Fig. 7 — Euplanaria. Fagocito intestinal. Atrocitose do azul pirrol. 
"Mistura Susa" de Heidenhain. Colora^ao vital com azul pir- 
rol. Carmim de Rawitz. 5x100. 

Fig. 8 — Euplanaria. Regiao prefaringeana. a — intestine. Atroci- 
tose do nanquim. b — Parenquima. "Mistura Susa" de Heide- 
nhain. Tratamento "in vivo" pelo nanquim. Carmim de Rawitz. 
5x100. 

Fig. 9 — Euplanaria. Fagocito intestinal. Atrocitose do nanquim. 
"Mistura Susa" de Heidenhain. Tratamento "in vivo" pelo nan- 
quim. Carmim de Rawitz. 5x100. 

Fig. 10 — Camondongo. Duodeno. Yilosidade intestinal, a — pas- 
sagem do azul tripan entre as celulas epiteliais. Mitamura B. 
Colora^aio vital com azul tripan, via'digestiva. Carmim de Mayer. 
5x100. 

Fig. 11 — Camondongo. Celulas epiteliais da mucosa do duodeno. 
Passagem do azul tripan entre as celulas. Mitamura B. Oolora- 
Cao vital com azul tripan, via digestiva. Carmim de Mayer. 
12x100. 

Fig. 12 — Camondongo. Regiao do duodeno. a — duodeno. b — 
pancreas. Mitamura B. Colora^ao vital com azul tripan, via di- 
gestiva, Carmim de Mayer. 5x10. 

Fig. 13 — Camondongo, Regiao do duodeno. Celulas pirrolofilas na 
subserosa. Mitamura B. Colora^ao vital com azul tripan, via di- 
gestiva. Carmin de Mayer. 5x100. 

PRANCHA IV 

Euplanaria 

Fig. 1 — Celulas fixas pirrolofilas (macrofagos fixos) do parenqui- 
ma. a — intestine, b — parenquima. "Mistura Susa" de Heide- 
nhain. Colora^ao vital com azul tripan, via digestiva. Carmim 
de Rawitz. 12x100. 

Fig. 2 — Celulas fixas pirrolofilas (macrofagos fixos) do parenquima. 
a — intestino. b — parenquima. c — nervo. "Mistura Susa" de 
Heidenhain. Colora^ao vital com azul tripan, via digestiva. Car- 
mim de Rawitz. 5x100. 

Fig. 3 — Celulas fixas pirrolofilas (macrofagos fixos) do parenqui- 
ma. a — intestino. b — parenquima. c — testiculo. "Mistura 
Susa" de Heidenhain. Colora^ao vital com azul tripan, via di- 
gestiva. Carmim de Rawitz. 10x100. 

Figs. 4 e 5 «— Parenquima. Celulas fixas pirrolofilas (macrofagos fi- 
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xos) em passagem para o estado iivre. "Mistura Susa'' de Heide- 
nhain. Coiora^ao vital com azul tripan, via digestiva. Carmim de 
Rawitz. 10x100. 

Fig. 6 — Parenquima. Celula livre pirrolofila (macrofago livre). 
"Mistura Susa" de Heidenhain. Coloracao vital com azul tripan, 
via digestiva. Carmim de Rawitz. 10x100. 

Fig. 7 — Celulas fixas pirrolofilas (macrofagos fixos) do parenqui- 
ma. a — intestine, b — parenquima. c — canal deferente. 
"Mistura Susa" de Heidenhain. Colora<?ao vital com azul tripan, 
via digestiva. Carmim de Rawitz. 5x100. 

Fig. 8 — Celulas fixas pirrolofilas (macrofagos fixos) do parenqui- 
ma. a — intestine, b — parenquima. c —■ pele. "Mistura Susa" 
de Heidenhain, Colpragao vital com azul tripan, via digestiva. 
Carmim de Rawitz. 10x100. 

PRANCHA V 

Euplanaria 

Fig. 1 — Parenquima. Macrofago livre (celula livre pirrolofila). 
Bouin. Panoptico de Pappenheim. 10x100. 

Fig. 2 — Parenquima. Macrofago fixo (celula fixa pirrolofila) com 
inciusoes vitelinas. Bouin. Panoptico de Pappenheim, 10x100. 

Fig. 3 — Parenquima. a — macrofagos fixos e livres (celulas pirro- 
lofilas fixas e livres) com inciusoes vitelinas, b — linfocitos de 
tamanho medio (celulas livres pirrolofobas). c — intestine com 
inciusoes vitelinas e bacterias. Bouin. Panoptico de Pappenheim. 
10x100. 

Fig. 4 —Parenquima, Macrofago livre (celula livre pirrolofila). Co- 
lora^ao vital com vermelho neutro. 10xl0|0. 

Figs, 5 e 6 —• Parenquima. Pequenos linfocitos (celulas livres pirro- 
lofobas). Panoptico de Pappenheim. 10x100. 

Fig. 7 — Parenquima, Linfocito de tamanho medio (celula livre 
pirrolofoba). Flemming, Safranina^yerde luz. 10x100. 

Figs. 8 e 9 — Parenqu'ma. Linfocitos de tamanho medio. (Celulas 
livres pirrolofobas). Bouin. Panoptico de Pappenheim. 10x100. 

Fig. 10 — Parenquima. Grandes linfocitos ou linfoblastos (celulas 
livres pirrolofobas). Liquido de Helly. Panoptico de Pappenheim. 
10x100. 

Fig. 11 — Parenquima. Celula eritrofila. Formol. Hematoxilina-eosi- 
na. 10x100. 

Fig. 12 — Parenquima. Celula eritrofila. Liquido de Helly. Panop- 
tico de Pappenheim. 10x100. 

Fig. 13 — Parenquima. Celulas mucosas. Flemming. Safranina-verde 
luz. 10x100. 

Fig. 14 — Parenquima. Celulas com rabdites. Liquido de Helly. Pa- 
noptico de Pappenheim. 10x100. 

pig, 15 — Parenquima. Celulas pigmentares. Formol. Hematoxilina- 
eosina. 10x100. 

Pig, 16 — Parenquima. Fibra muscular. Cajal e Kruszynsky. Hema- 
toxilina ferrica. 5x100. 

p g. 17 — Parenquima. Fibra muscular. Perdrau. 10x100. 
Fig. 18 — Parenquima. Fibra muscular. Wilder-Foot. 10x100. 
Fig. 19 — Parenquima. Fibra muscular. Bouin. Hematoxilina ferrica- 

eosina-verde luz. 10x100. 
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