
A detailed review was given on the origins
and types of hemocytes, methods for their
study, the functions of the different cells
(both demonstrated and proposed but un-
proved), and the number o

t
cells in circula-

tion during the life cycle among insects.
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Before I wrote my general review on
the subject of insect hematology, there
had been no general agreement about
some of the most basic aspects of this
difficult subject. There was no uniform
nomenclature for the hemocytes, and
the ensuing chaos of different names
for the same cell and of the same name
for very different cells led to much con-
fusion. Further, there was no agreement
on how best to study the types and
number of cells. A major aim of my re-

ç view was to promote a more quantita-
tive approach. Yet even today (23 years

later), no one has systematically com-
pared the cytology of different hemo-
cytes during the life cycle of a single
species in a quantitative, differential
study employing the two primary tech-
niques for their study (phase contrast
microscopy of fresh andlor fixed wet
whole mounts of hemolymph and Ro-
manowsky-stained hemolymph smears).
Also, no one has compared numbers of
circulating hemocytes in matched sets

J
of unchilled, chilled, and heat-fixed in-
sects. My review offered a clear, uni-
form method for classifying hemocytes
and described the best means for study-
ing them. The review had numerous ref-
erences. This is probably why it has
been so highly cited.

Some of the most exciting studies in
hemocytes still need to be done. To
give some examples: Would specific
hemocytes (e.g., plasmatocytes) in tis-
sue culture enter mitosis andjor differ-
entiate if insect hormones (ecdysone
andlor juvenile hormones) were added?
Would the hyaline form of the cysto-
cyte with a still-intact nucleus (e.g.,
from the mealworm) redifferentiate in
tissue culture if hormones were added?
Certain functions (e.g., coagulation of
the hemoplasma) of specific cell types
could be more critically studied if they
were first isolated in tissue culture with
a refrigerated microscope. Using isola-
tion of oenocytoids, spherule cells, and
adipohemocytes is essential for analyti-
cal biochemical work and might help
clarify their largely unknown jundions.
Would the discrete masses of hemo-
cyte-like cells around the imaginal
wing discs in young lepidopterous lar-
vae (when the cells are all of one type)
differentiate in tissue culture media
with hormonal boosting and possibly
release the cells into the medium? A
similar type of experiment could be
made by putting the phagocytic organs
of crickets into tissue culture to see if
they release cells under specific hor-
monal conditions.

In studies on hemocytopoiesis, criti-
cal attention is needed to solve the dif-
ficult problem of estimating the normal
extent of hemocyte degeneration in
those insects where rapid lysis may oc-
cur as the hemolymph is being sam-
pled.

Gupta1 has edited a volume on re-
cent advances in insect hematology.
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