extract (Fig. 4a), but the peafowl heart
extract did not react even when the
antiserum concentration was raised. By
contrast, antiserum to H, reacted strong-
ly with the peafowl heart extract as
well as with chicken H; LDH, but
showed no reaction with the peafowl
breast extract (Fig. 4b).

The immunological, catalytic, and
thermostability experiments permit us
to identify peafowl breast LDH as an
M, isoenzyme and peafowl heart LDH,
despite its low electrophoretic mobility
(24), as an H; isoenzyme. Had only
electrophoretic criteria been employed,
the peafowl isoenzymes might have
been incorrectly identified.

RICHARD G. RoSE
ALLAN C. WILSON
Department of Biochemistry,
University of California, Berkeley
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Cell Size and Rate of Protein
Synthesis in Ventral Horm Neurones

Abstract. Autoradiographic studies
show that small ventral horn neurones
synthesize protein at a greater rate per
unit area of cytoplasm than do large
ones. It is suggested that this is related
to the faster rate of firing of the smaller
neurones.

Henneman et al. (I) have shown an
inverse relation between the size of mo-
tor neurones and their excitability. Small
motor neurones have a low threshold
to excitation and fire more often than
large motor neurones.

In order to determine whether the
rate of protein synthesis in neurones
is related to their firing rates, I have

Fig. 1. An autoradiograph of two large
motor neurones in the mouse lumbar spi-
nal cord. In order to photograph cells and
grains, both are slightly out of focus.

investigated the rate of uptake of HB3-
phenylalanine into large and small ven-
tral horn neurones of the mouse. If
there is a direct relation, then the small-
er neurones should show a greater rate
of incorporation per unit area of cyto-
plasm than the larger.

An adult mouse was injected with
100 uc of H3-phenylalanine 4 days after
the left sciatic nerve had been sectioned
in the region of the midthigh. Five
hours later the mouse, anesthetized with
ether, was perfused through the left
ventricle with 10 percent formal-saline.
After several hours the lumbar en-
largement was removed, fixed for 3
days, washed, dehydrated, embedded in
paraffin, and serially sectioned at 10 p.
After the sections had been mounted
and the paraffin removed, the slides were
dipped in Kodak NTB-3 emulsion,
and after a 3-week exposure were de-
veloped at 10°C in Kodak D-19.

I examined ventral horn neurones
(Fig. 1) with discernible nucleoli at a
magnification of 450X using a calibrated
ocular micrometer. The area of the cell
body was estimated by two measure-
ments at right angles, usually the long
and short axes of the cell. The nuclear
diameter was also measured, and the nu-
clear and cytoplasmic areas calculated.
Grains were counted over the cyto-
plasm and nucleoplasm separatedly, and
the number of grains (above back-
ground) per square micron of cytoplasm
was obtained. About 250 cells from
several sections on two slides were ex-
amined in this manner. Unless other-
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Fig. 2. A histogram showing the distribu-
tion of cell sizes in the mouse ventral
horn. The dashed curve is a plot of the
number of ventral root units responding
(ordinate) to increasing muscle stretch
stimulus [abscissa; derived from Henne-
man’s (1) data on the cat].

wise noted, all the data refer to the
normal side of the spinal cord.

The histogram in Fig. 2 describes the
spectrum of neuronal sizes in the mouse
ventral horn. Since the nucleus occu-
pies a disproportionately large area in
small neurones relative to large ones,
the cytoplasmic area is used as a meas-
ure of cell size. The dashed curve super-
imposed upon the histogram plots the
number of ventral root units responding
to muscle stretch against the increas-
ing stimulus threshold derived from
Henneman’s data (I) on the cat. The
fit agrees with Henneman’s notion of a
relation between neuronal size and
threshold. The cells with areas of 400
to 1000 u2? represent the large, alpha
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Fig. 3. The rate of protein synthesis per
unit area among ventral horn neurones
of different size groups. The ordinate rep-
resents grains over the cytoplasm above
background X 10° per square micron of
cytoplasmic area.
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motor neurones; those with areas of 0
to 300 u2 represent smaller, oval cells
which are either small motor neurones
or interneurones. On the contralateral
side, where the sciatic nerve had been
sectioned, most of the smaller neurones
were enlarged and had less heavily
stained Nissl substance. Since clear-cut
chromatolysis is difficult to observe in
rodents, I offer this only as suggestive
evidence that the majority of the cells
with areas of 0 to 300 u? are motor
neurones.

Figure 3 is a histogram describing
the rate of protein synthesis (grains/
per square micron of cytoplasm) in neu-
rones of increasing sizes. The signifi-
cance of the differences between the
means of the first and second and be-
tween those of the second and third
columns is in both cases P <.0001.
There is clearly an inverse relationship
between neuronal size and rate of up-
take of H?®-phenylalanine per square
micron of cytoplasm.

My data confirm that there is an
inverse relation between neuronal size
and firing rates and between size and
rate of protein synthesis per square
micron of cytoplasm. It could be sug-
gested that there is a direct relation
between the rate of firing and that of
protein synthesis. However, there is also
an inverse relation between neuronal
size and the ratio of the neuronal sur-
face area to volume. If the rate of
protein synthesis were governed by the
ratio of neuronal surface to volume,
then one would expect increased rates
of protein synthesis to be accompanied
by decreased cell size (that is, an in-
creased ratio of surface to volume).
On the contrary, when neurones pro-
duce more protein during regeneration
(2) or increased stimulation (3) their
size actually increases. Therefore, of
these two possibilities, I would suggest
that it is the rate of firing, and not the
ratio of surface to volume, which de-
termines the rate of protein synthesis
in neurones. ‘

R. PRICE PETERSON
Department of Anatomy, School
of Medicine, University of
Pennsylvania, Philadelphia 19104
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Minchinia nelsoni n. sp.
(Haplosporida, Haplosporidiidae):
Causative Agent of the Delaware
Bay Oyster Epizoitic

Abstract. Since 1957, oyster popu-
ulations of the Middle Atlantic coast
have been ravaged by a new sporozoan
parasite that has been called “MSX.”
This parasite is identified as a new
species of Minchinia that invades
oysters through epithelial tissues of gill,
palp, water tubes, and, occasionally, of
the digestive tract. Multinucleate plas-
modia are recognized in fresh and
fixed preparations.

In the spring of 1957 approximately
half the oysters planted on New Jersey
oyster grounds in Delaware Bay died
within 6 weeks. The pattern of losses
and the continuing mortalities later that
summer and fall indicated disease as
the cause. Histological examinations of
oysters in the spring of 1958 revealed
a microorganism previously unreported
from oysters (Figs. 1 to 5). In the late
summer that year the new organism was
associated with the high mortalities that
extended throughout the lower bay. The
organism was called “MSX” from the
multinucleate spherical plasmodium and
has been so designated (I).

To expedite application of research to
problems in industry, results have been
freely circulated through conferences
and manuscript reports (2). The pur-
pose of this report is to establish the
taxon and thus facilitate release of
accumulated information to the pub-
lished literatuce.

Minchinia nelsoni n. sp.: plasmodial
stages in blood spaces of all tissues of
the eastern oyster, Crassostrea virginica
(Gmelin); also in epithelium of gills,
water tubes, and at times in all epithelia
of gut. Type locality. Oyster grounds of
Delaware Bay, New Jersey; range extends
to Great Bay, New Jersey, Great South
Bay, Long Island, Chincoteague, and
lower Chesapeake Bay of Maryland and
Virginia. The species is named for T. C.
Nelson.

Plasmodial stage. Roughly spherical
plasmodia usually from 4 to 30 p in
diameter. Occasionally as large as 50 p;
one to more than 60 nuclei from 1.5 to
7.5 p in diameter. Nuclei show a
prominent peripheral endosome and
all except the smallest sizes have the
intranuclear bar (Figs. 1 and 2) de-
scribed by others in Minchinia spe-
cies (3, 4).

These nuclear details appear both in
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