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female rat may have arisen from a non-disjunction
event in oogenesis or spermatogenesis in the parents
or non-disjunction at a post-zygotic stage (figure 2).

Survival of a monosomic individual poses ques-
tions as genctic imbalance is not favoured in the
developing organism. However, the fact that auto-
somal monosomies do exist, and that trisomy, the
countertype of a given monosomy, is always
detectable, appear to suggest that autosomal mono-
somy per se is not necessarily lethal. If this is true, it
can be assumed in the present case that the
remaining homologue of chromosome 9 is devoid of
any recessive lethal gene.

Why was monosomy of only chromosome 9
detected? It is possible that chromosome loss is not
a random process. Earlier workers!” have shown
that chromosomes 1, 9 and 13 in the rat are most
vulperable to structural rearrangements. In the
present case it scems chromosome 9 is a sensitive
element in the chromosome complement, but its loss
exerts no effect on the phenotype or survival of the
animal.

This paper forms part of the Ph.D. thesis!®
submitted by one of the authors (GM).
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A CASE OF FURUNCULOSIS IN
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OF the bacterial diseases of fishes, furunculosis has
received the most attention. The pathogen respon-
sible for this disease, Aderomonas salmonicida, com-
monly causes systemic disease in salmonids and in
several freshwater forms. Sometimes the skin may
also be affected in these species of fishes. As the
disease is infectious, it is very important to take
precautionary measures to prevent the infection
from spreading. This paper deals with the skin form
of furunculosis in Lates calcarifer and its recovery
through a successful treatment.

Fifteen L. calcarifer mcasuring about 8-10¢cm in
length were reared in the laboratory in a 2001
capacity perspex tank. The fishes were maintained
under optimum oxygen level and 30 ppt salinity.
During the period of observation (25 days), one fish
developed marked dullness and skin lesions, and was
removed from the group and kept separately in
another tank, Water in both the tanks was changed
and the fishes observed closely for these symptoms
in the rest of the group.

Clinical materials, numely swabs from lestons and
eafoliated tissue, were inoculated on putrient agar,
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Zobel's marine agar 2216 and TCBS agar plates
and mcubated at room temperature for 48 h. The
nolates were identificd according to the methods
Jescribed earlier 73,

Treatment: (1) Affected skin was swabbed with a
solution prepared by dissolving 10 mg of acriflavine
m 100ml of distilled water. A second application

was made after 24 h.

(it} Three mg of oxytetracycline was dissolved in 31
of seawater (30 ppt) and the animal was given a bath
fot 24 h every two days in the medicated water from
the 5th day onwards until recovery.

The fish showed greyish-yellow areas of erosion
with haemorrhagic border on the skin of the back,
proximal third of the lateral aspects of the body, and
near the head. The animal became extremely sluggish
in movement and markedly anorexic. On the second
day the affected areas extended around the eyes and
the muscle tissue showed blister-lke necrotic areas
ankd oedema (figure 1). There was continuous
shedding of the cuticle and epidermis with widening
of the abrased surface of the skin.

Bactenal smears from abrased lesions and ex-
fohated cells from the epidermis revealed gram-
negative rods that were identified both morpho-
logically and brochemically as Aeromonas salmonicida
subsp. salmonicida. The bacteria were nonmotile
and sensitive to oxytetracycline and streptomycin.
A. hydrophila subsp. proteolytica was also isolated,
the cells were motile and resistant to oxytetracycline
but sensitive to streptomycin.

Twentyfour hours after the application of acri-
flavine there was excessive shedding of dead tissue
from the skin surface. On the second day noticeable
improvement was observed, with reduction in tissue
shedding. The condition improved considerably
from the sixth day onwards after treatment with

Figure 1. Furunculosis in Lates calcarifer. Note the
areas of erosion on the skin of the back, above the
eye, and on lateral aspects.
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Figure 2. Furunculosis-affected L. calcarifer on
twelfth day after treatment. Note the healthy skin in
areas that showed abrasion.

oxytetracychne, given after antibiotic sensitivity
tests. The abrased skin lesions started healing and
were soon replaced by healthy tissue. By the twelfth
day the animal had recovered completely and no
skin lesions were seen (fligure 2).

Furunculosis of fish usually erupts in a fishery or
farm on introduction of a carrier fish. Roberts*
opined that the disease is usually associated with
high temperature, low oxygen levels and overcrowd-
ing iIn the tank. In the present case the affected
animal could have been a carrier, exhibiting the
disease resulting from stress associated with over-
crowding and, possibly low oxygen level. Duijn?
opined that the infection first occurs in the gills and
alimentary tract, and may be present latent for a
long time. The disease breaks out when such fishes
are weakened by adverse conditions. According to
Sindermann® furunculosis is a highly infectious
disease in freshwater fish. However, the pathogen 1s
sufficiently salt-tolerant.

Perusal of the available hiterature has not revealed
reports of the occurrence of furunculosis in L.
calcarifer in India. This is therefoce the first report in
India in laboratory-reared species. The isolation of
A. hydrophila subsp. proteolytica, which 1s known to
cause secondary infections like fin rot and hae-
morrhagic septicaemia, suggests that this organism
might have acted in association with A. salmonicida,
aggravating the lesion.

Nitrofurans, sulphonamides, oxytetracycline and
chloramphenicols in the feed for 14 days and sul-
phamerazine, terramycin and nitrofurazone in vaned
doses in the diet for several days have been advocated
earlier for furunculosis® 5. QOur trial with aqueous
acriflavine solution and subsequently with oxytetra-
cycline has proved effective in treating the disease.

30 June 1988; Revised S September 1988
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ACCORDING to the ninth edition of Bergey’'s manual
of systematic bacteriology!, the family Azotobacte-
raccae consists of two genera, Azotobacter and
Azomonas. Members of the two genera show strong
immunological cross-reaction and high rRNA cistron
homology. Cyst formation by Azotobacter and DNA
base composition differentiate members of the two
genera. The grouping is further supported by
bacteriophage typing?. It is, however, not known if
there is any enzymatic basis for this separation.
Previous investigations reported the operation of the
Entner-Duodorofl (ED} pathway for glucose oxi-
dation in Azotobacter?™ 3. Enzymes of the Embden-
Meyerhof-Parnas (EMP) pathway and pentose
phosphate (PP) pathway were also demonstrated in
Azotobacter vinelundii®. The present investigation
attempts to make a comparative study of the key
enzymes involved in the different pathways of
carbohydrate mctabolism.

zotobucter chroococeum Bl,, Azotobacter chroo-
coccum Bl, Azotobacter vinelandii Ka were isolated
in our laboratory from soil and identified according
to the Bergey's manuvall. Azotobuacier vinelundii 2821,
Azomonas agilis 2819 and Azomonay muacrocytogenes
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2454 were procured from the National Collection of
Industrial Microorganism (NCIM), Pune, India. The
organisms were maintained on slants of Burk’s
pitrogen-free medium’ between experiments. The
cells were grown in nutrient broth (Hi-Media,
Bombay) supplemented with 0.5% sucrose as carbon
source for 16 h, when the cells reached late log phase
of growth. The ceils were harvested by centrifugation
at 10,000 g in a Sorvall centrifuge. Cell-free extracts
were prepared by sonication of cells for a total
period of 3 min and the extracts were clarified by
centrifugation at 30,000¢ for 15 min. The supernatant
was used for the enzyme assays. 6-Phosphogluconate
dehydrogenase (6PGD)®, ED enzymes (combined
activities of 6-phosphogluconate dehydratase and
2-keto-3-deoxy-6-phosphogluconate aldolase)®, 6-phos-
phofructokinase (PFK) and fructose diphosphate
aldolase (FDA)'?, glyceraldehyde-3-phosphate dehy-
drogenase (GL3PD)'! and isocitrate dehydrogenase
(ISDH)!? were assayed according to published
procedures. Protein was determined in cell-free
extracts according to Lowry er al'>,

From a survey of the enzymes of the ED, EMP,
PP and tricarboxylic acid (TCA) cycle pathways
(table 1), an operational ED pathway was detected
in all the strains, in confirmation of the previous
{indings*~ % However, the specific activities of the
ED enzymes were several-fold higher in the cell-frec
extracts of the strains of Azomonas than in those of
the strains of A-otobacter under identical conditions
of assay. The rcason for the higher specific activitics
of ED enzymes in strains of Azemonas is not clear.
Small differences in the specific activities of carbon
metabolism enzymes have been noted 1n .4zospirillum
brasilense wild-type strain and its mutants’®, while
significant differences in the activitics of ED enzymes
were noted in strains of Rhizobium and Bradyr-
hizobium'3, Considerable differences in specific acti-
vities of ED enzymes in the strains of dzotobacter and
Azomonas would, as such, lend further support to
this separation at the genceric level. The presence of
high levels of PFK, a key enzyme of the UMP
pathway, in many strains (lable [) suggests an
operational CMP pathway in them, though the
activity of FDA, another hey enzyme of the FMDP
pathway, is comparatively low in all the strains of

rotobacter studied. This would imply that FMP
pathway operates at a lower efliciency in . zotobuctor
than in strains of tzomoenas. The activity of GLIPD,
an cnzyme involved in the TMP, 1D and PP
pathways, was high in all the strains. The high
activity of 1SDI, a TCA cydle enzyme, tn all the



