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Abstract

The aim of this study was to characterize
and quantify the hemocytes types of A.
gemmatalis (Lepidoptera: Noctuidae) larvae in
the light and the scanning electron microscopy.

Six  hemocytes types were identified:
prohemocytes  (PR), plasmatocytes (PL),
granulocytes  (GR),  spherulocytes  (SP),

oenocytoids (OE) and vermicytes (VE). The PR
(0.9%) were the smallest cells, with voluminous
nucleus, scarce cytoplasm and smooth surface.
The PL (49.7%) were polymorphic cells with
cytoplasmic projections in cellular surface. The
GR (23%) presented cytoplasmic granules and
phylopodial projections in the cellular surface.
The SP (20.9%) presented the cytoplasm full of
spherules and smooth surface. The OE were the
largest cellular type with homogeneous
cytoplasm and smooth surface. The VE (0.5%)
were fusiforms cells with elongated extremities
and smooth cellular surface.

Keywords: Hemocytes. morphology. Lepidoptera,
Anticarsia gemmatalis.

Introduction

The hemocytes are the circulating cells in the
hemolymph of the insects, responsible for the defense
reactions, against strange agents that penetrate its
hemocele [1,2,3]. They present variable morphology and
different functions, as recognition. phagocytosis,
formation of nodules, encapsulation, coagulation and
citotoxicity [4,5]
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The velvetbean caterpillar, Anticarsia gemmatalis
Hiibner, 1818 (Lepidoptera: Noctuidae) is a key plague of
the soy which attacks the crop with voracity and if not
controlled, can cause a great economic damage to the
producers countries. Despite from the economic
importance and the wide literature about the biological
aspects, the reactions of defense of this insect are almost
unknown, mainly those related to the hemocytes.

The aim of this study was to characterize the
hemocytes in A. gemmatalis larvae, in the light and
scanning electron microscope, as well as to quantify these
cells through the total (THC) and differential (DHC)
counts, once that the success of the immune response
depends the number and the types of hemocytes involved
in this mechanisms [6].

Materials and Methods

The larvae of A. gemmatalis were obtained from the
Embrapa Soja/Londrina-PR. The larvae were created in a
acclimatized room (temp. 25-27°C; 80% relative
humidity) using 14h light/10h dark cycle and fed up with
artificial diet, according to [7]. The experimental
procedures were accomplished in the Laboratory of
Histology/Universidade Estadual de Londrina.

Larvae from 4" to 6" instars (8-16 days of
development post-eclosion), were anesthetized by cold
(0°C, 5 min), cleaned in 70% alcohol, delicately punctured
with needle in the abdominal region and the hemolymph
collected with the aid of Pasteur pipette. An hemolymph
drop was placed on a glass slide for the smears which
were slightly spread along the glass slide with the aid of a
glass coverslip, air-dried for cellular adhesion and stained
with solution of Seller (1% basic fuchsin in methanol P.A
and 1% methylene blue in methanol P.A., 1:2) for 20
seconds. For the observation in fresh, the hemolymph was
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collected in glass slide, recovered with glass coverslips
and immediately observed on phase contrast.

For analysis in the scanning electronic microscopy
(SEM), the hemolymph was dropped directly on
coverslips covered by 0.1% poly-l-lysine for 5 min in a
moist chamber. After the adhesion of the hemocytes. the
monolayer was fixed in cacodylate buffer (0.1 M, pH 7.3)
with glutaraldehyde solution (2.5%). post-fixed in osmium
tetroxide, dehydrated in graded acetone and dried at the
critical point. The preparations were mounted on stubs,
gold coated in a sputter coater and analyzed by SEM.

For the total hemocytes count (THC). the hemolymph
of 30 larvae per day of development was collected (not
diluted) and analyzed in Neubauer chamber (0.1 mm in
depth).

For the differential hemocytes count, (DHC), 15
larvae were used per day of development. For this
procedure, the hemolymph of each larva was collected and
diluted in a drop of anticoagulant solution for insect [8],
dropped in on glass slide, covered with glass coverslips
and analyzed in phase contrast.

The data obtained to the total and differential count
swere analyzed through ANOVA and Tukey's test
(p<0.05).

projections (Figs.la, If, 2¢, 3a): presented a percent of 5%
(Fig. 4). The VE were fusiforms cells, with elongated
extremities, prolonged and central nucleus, sometimes
with slightly granular cytoplasm and smooth cellular
surface. They were the less frequent hemocytes, with
0.5% (Fig. 4).

The values obtained for the total of hemocytes count
(Figure 5) showed a decrease in the number of the cells,
during the larval development, varying from 11537
(initial), to 9327 cells per hemolymph, in the end of the
period.

Discussion

Results

Six of hemocytes types were characterized in the
hemolymph of the larvae of Anticarsia gemmatalis:
prohemocytes (PR), plasmatocytes (PL), granulocytes
(GR), spherulocytes (SP), oenocytoids (OE) and
vermicytes (VE).

The PR were the smallest cells observed and
characterized by the presence of the big, voluminous and
central nucleus, scarce cytoplasm and smooth cellular
surface (Figs. la, lc, 2e, 3d, 3f); represented 0.9% of the
total of circulating hemocytes (Fig 4).

The PL were polymorphic cells, with form varying
from oval to round, central nucleus, homogeneous
cytoplasm and abundant cytoplasmic projections (Fig. 1d,
1f.2a, 3a, 3d, 3f): they were the most cellular types
frequently observed, representing 49.7% of the total of the
hemocytes (Fig 4).

The GR were round cells, with round and central
nucleus, cytoplasmic granules and plasmatic membrane
with projections, mainly the philopodial type (Fig. 1b. lc,
If. 2b, 3a): they presented a percent of 23% (Fig 4). The
SP were spherical cells with varied sizes, easily identified
by the presence of cytoplasmic spherules: the cellular
surface was smooth, although it showed prominences
correspond to the spherules (Fig 1b, lc. If. 2b, 3a). The
SP represented 20.9% of the total hemocytes (Fig 4).

The OE was the largest cellular types observed. They
were round, with small and eccentric nucleus,
homogeneous cytoplasm and plasmatic membrane without
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The cellular types observed in the hemolymph of A.
gemmatalis larvae were similar to the ones described by
several authors for others species [9-16]. in spite of the
existent controversies among the authors, about the
classification of the hemocytes in the light microscopy.

The controversies can occur in reason of the variable
form, functions and fragility of the hemocytes, as well as
the stages of the insect development, the environmental
conditions, beyond the study methodologies employed. In
this research, the identification and the morphologic
characterization of the hemocytes types present in the
hemolymph of A. gemmatalis larvae were accomplished in
light microscopy, in stained hemolymph smears as in fresh
hemolymph in phase contrast.

Some authors reported the difficulty on obtaining
good results with hemolymph smears, in larvae of
Lepidoptera, as [10] in study with Diatrea saccharalis in
stained smears and identified less hemocytes types than
[9], when they analyzed the hemolymph of the same
insect later, in phase contrast and credited such result to
the cellular damage which may occur mainly in the most
fragile types, during the preparation of the smear,
implying in a reduction in the number of the types
observed by those authors.

Our difficulty to identify the hemocytes in smears of
the A. gemmatalis hemolymph was due to the attempts of
adaptation of staining techniques of blood of mammals,
for the insect in subject. After the time standardization and
the stain used, the results were satisfactory. Our
observations in the phase contrast were similar to those
described by [11-13].

Although six hemocytes types in A. gemmatalis
larvae were described and characterized, it was possible to
observe a seventh cellular type in most of the smears and
in some fresh observations. These cells were big,
squamous type, similar to the exfoliative cells found in
stained smears of vertebrates mucous. Such cells are
rarely described in insects, being necessary other
techniques for better characterization.

Volume 12, Number 1, December - 2003 - ACTA MICROSCOPICA



The identification of the VE, as a different cellular
type is not a consensus among the authors. Some consider
this cellular type as a differentiated stage of PL [17,18].

In the present study, the VE were characterized by
presenting fusiform aspect and cytoplasmic granules.
Besides that, they did not adhere to the glass slide and
they did not emit pseudopodes, like the PL. These results
were similar to the ones described by other authors who
studied larvae of different species of Lepidoptera [9,13-
15]

The THC described a decreasing tendency in the
number of hemocytes along the period studied, occurring
variations statistically significant only in the 10° and 14°
days of development. These variations can be attributed to
the ecdise, because in the 10" and 14" days occur the
changes from 4" to 5" instars and from 5" to 6" instars,
respectively, when the hemocytes are possibly mobilized
in other inherent functions to the ecdise, in conformity
with [19,20]

In general, DHC presented similar results to the other
author as [9,10,14,16,21], where the PR presented a very
low frequency (0.9%) and the PL (49.7%) and the GR
(23%) presented the highest frequencies.

However, our results shown in total disagreement
with the ones presented by [22] as for the frequency
observed for PR (37%) and the GR (4%). The authors as
[4,5,21] reported a percent medium under 5% of the total
of the hemocytes for PR. The different results obtained by
[22], probably were due to the technique maid (stained
smears), a example to occurred with [9] and [10], already
referenced at the beginning of this discussion, besides the
difficulty of differentiating, in smears, the PR of the
young or small PL. Our results are in agreement with
[4,5,21,23], which described high frequency in the initial
stages of larval development to the PR, therefore they are
considered “stem cells”. In work with larvae of Euxoa
(Lepidoptera: Noctuidae), [20] indicated a frequency of
6% for the PR, results contested later by [24] who
affirmed that were included in this index also young PL,
due to its great likeness to the PR.

As to the other cellular types (SP, OE and VE), our
results are similar to the ones found by [9,13-16].
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Figure1 — Light micrograph of hemolymph smears, stained
with mixture Seller showing different cells types: (a)

prohemocyte (PR), oenocytoid (OE) X1260; (b)
spherulocyte (SP), granulocyte (GR) X1260; (c)
spherulocyte (SP), prohemocyte (PR) X1260; (d)

plamatocyte (PL) X1260; (e) vermicyte (VE) X1008; (f)
plasmatocyte (PL), oenocytoid (OE); spherulocyte (SP),
granulocyte (GR) X1260.

(c) (e)

Figure 2 — Phase contrast micrograph showing cellular

types: (a) plasmatocyte X640; (b) spherulocyte and
granulocyte X800; c) oenocytoid X800; (d) vermicyte X800;
(e) prohemocyte X800.
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(a) (b)

Figure 3 - Scanning electron micrograph of the hemocytes
types: (a) aggregate of hemocytes showing OE, GR, SP
and PL (X926); (b) Granulocyte with longs philopodial
cytoplasmalic process (arrows) (X2536); (c) Vermicyte
(X1415); (d) Different cellular types, VE, PL, GR and PR
(X1415); (e) Plasmatocytes (X2403); (f) Prohemocyle
(X2866).

60
;]
]
; ‘
(%]
(=)
E
1]
=
£ 30 230 209
= .
(=]
-
e
Q
2
e 5,0
0.9
‘ 0.5
0 = &% .

PR PL GR SP OE VE
Cellular types

Figure 4 — Differential of hemocytes count (DHC) present
in hemolymph of the A. gemmatalis, during the larval
development. Values represent the means + SD of 15
larvae/age.

62

13000

11537

10885

Number of hemocytes / 1L of hemolymph

6000 ;
8 9 10 11 12 13 14 15 16

Larvae age (days of development)

Figure 5 - Total of hemocytes count (THC) present in
hemolymph of the A. gemmatalis, during the larval
development.
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