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ABSTRACT

Brown shrimp (Penaeus aziecus) caught in trawls in Galveston Bay and kept in poorly
acrated tanks frequently have macroscopic focal, frregular, white areas in the muscles of dif-
ferent segments of the abdomen. When the shrimp are placed in well aerated tanks, some of
this discoleration may regress within 24 hours. Similar areas of discoloration are sometimes
present in shrimp immediately after being caught in the Bay. These “white areas” histologically
are degenerated foci of striated munscle. When the muscular involvment is extensive, the shrimp
may die in 18-24 hours. This muscle necrosis may be a metabolic reaction caused by high

temperature, anoxia, and stress.

INTRODUCTION

Brown shrimp, Penacus aztecus, caught in
trawls in Galveston Bay frequently have focal,
light-colored areas in the muscles in different
segments of the abdomen (Figure 1). The
size and number of such areas vary. A few
shrimp have a similar diffuse involvement of
the distal segments of the abdomen. Some-
times these distal segments become progres.
sively softer and finally desquamate. We re-
pori here our findings in a pathologic study
of these shrimp.

METHODS AND MATERIAL

In March 1969 a number of brown shrimp,
caught in trawls in Galveston Bay and tagged
for identification, were observed to have focal,
irregular, white areas in the muscles in dif-
ferent segments of the body. Some of these
shrimp were killed and fixed in a 10% solu-
tion of formalin. Histologic sections of the
muscles were stained with hematoxylin and
eosin.

During June and July 1969, 35 brown
shrimp (male and female), 60-111 mm total
length (tip of rostrum to tip of telson) caught
in the Bay were brought alive to the labora-
tory. In some the typical focal areas were
present (Figure 1-B) and in others the pos-
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terior 3-4 segments were white and soft
(Figure 1-A). Multiple sections were removed
from the abdominal muscles and immediately
fixed in a 10% solution of formalin. Paraffin
sections were prepared and stained routinely
with hematoxylin and eosin. Selected sections
were also stained with Giemsa’s stain and

Mallory phosphotungstic acid hematoxylin
(PTAH).

MICROPATHOLOGY OF NECROTIC AREAS

The muscles of these shrimp have focal
areas of necrosis (Figure 2) of varying size
(Figure 3), surrounded by normal muscle
tissue. The earliest change observed in the
muscles is a variation in the reaction to hema-
toxylin and eosin, PTAH, and Giemsa’s stain.
Normal muscle stains blue with phospho-
tungstic acid hematoxylin, whereas areas
showing early degeneration stain pink (Figure
4). The early degenerative changes in the
muscle may progress to necrosis, and ulti-
mately the sarcolemma is all that remains in
such areas.

Inflammatory cells are absent in the necro-
tic foci, but occasionally a few large mononu-
clear cells are present. Regeneration of the
focal areas of necrosis in the muscle is char-
acterized by marked proliferation of sarco-
lemmal nuclei (Figure 5). In only one shrimp

have we observed a necrotic area with bac-
terta, but no inflammatory cells were present.
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Ficume L-—DMiferent degrees of necrosks is brown shrimp. A, Shrimp (91 mm todal lengih) with white
discoloration of muscle in the distal thisd of the bodv. It wes alive when photographed. I Sh s LB
mm inkel bengthl with several focal wh areas visible in the musche in the lst, 2nd, and Srd segment of
the body. C. Mormal she imp LA mm wal Jenggh).




EFFECTS AND POSSIBLE CAUSES

The lesion is characterized grossly by a
white discoloration of the muscle and varies
widely in extent. Shrimp with extensive in-

volvement of the muscles have a marked di-
minution of body movements and may die
within 18-24 housrs.

Shrimp are likely to show discolored areas
when the temperature is high and they are
crowded in tanks. On July 2, 1969, the water
temperature was near 31.4 C near the Galves-
ton South Jetty where shrimp-marking experi-

ments were conducted. Shrimp caught the
preceding day were kept in tanks overnight
and tagged the following day. Before they
were tagged 85% of these shrimp had focal
white areas in the abdominal muscles. When
removed from crowded tanks and placed in
well aerated tanks, shrimp with few small
areas of discoloration showed marked diminu-
tion in the number and size of these white
foci within 24 hours.

The white discoloration in the abdominal
muscles of these brown shrimp is not to be
confused with a similar discoloration in
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Ficure 2.—Focal areas of necrosis, indicated by arrows. This shrimp macroscopically resembled that in
Figure 1-A at the time it was killed. Hematoxylin and eosin stain, > 150.

F1GURE 3.-—A large area of acute necrosis in the muscle of the same shrimp as shown in Figure 2. Hema-

toxylin and eosin stain, X 150.
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shrimp with microsporidicsis (Sprague, 1950).
Moo parasilic organisms have been abeerved
in the muscles of the shrimp wsed for the pres.
ent study., Bocterin rarely were found in the
degenerated tissue and, when present, ap-
peared to be a secondary factor and mot the
primary efiologic agent.

It appears from our clinical experience with
shrimp that this muscle discoloration is re-
lated to water temperature, decreased oxygen
comtent of watler in holding tanks, siress, or
n combination of these factors although some
shrinp have this same discoloration when re-
moved  from  nets immediately after being
caught in the Bay. This lesion may be re.
versilile im the initial stages, but may progress

Fe

FeetlkE 4—Focal white areas 0 ibe mascles of 2
leimale shrisp 11 mm iotal lengih. The degeniers-
ing musele stakns lighter {A) than the normal mosele
LHF, Giemsa's slaim, ¥ 7.

Facune 6.—A [2esl aren in the muscle in whick a marked preliferstion of srcolemmal nuclel his seosered
Some fragments of degenersting musele romain in the cemer of this regenerative prece=s, This female shrimp
hiad Fecal while areas (Like ihose in Flgare 1.0} i itbe muscle when put inte a well aerated tank, Faorly:
eight hours later ibis discelloration bad decreased significapaly. Hessasoxylin and eosim stain, % 135,
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to necrosis. Studies are in progress to evalu-
ate the possible role of water pollution and
toxicity, and the chemical and enzymatic
changes in the muscle. This muscle necrosis
is of economic importance, since the mortality
rate of shrimp kept for bait is high. Further-
more, it is important to establish the patho-
genesis of this necrosis; if our hypothesis of
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a metabolic disturbance is correct, shrimp
may be used as a test animal for a variety of
experimental studies.
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