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although with improvement in instrumentation this
may eventually become of less importance. It is

unlikely that lesions less than 1 cm. in size would be
recognised by ultrasound examination, owing to

limitations imposed by lateral resolution. Examination
of the fetal spine can be time-consuming, and routine
screening of the whole obstetric population to detect the
90 % of lesions that are first-time occurrences is not
at present feasible.

We thank Prof. P. E. Polani, F.R.S., for his continuing
interest in this work and Mr Ian Craft for his management
of these cases in Chelsea Hospital for Women.
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Summary Pleomorphic fringed particles bearing
some resemblance to orthomyxoviruses

and coronaviruses were seen in 90% of stools from
south Indian children and adults but not in stools
from neonates. This finding may be related to the
abnormalities of intestinal structure and function com-
mon in this region of India.

INTRODUCTION ‘

DETECTION by electron microscopy of viruses,
morphologically similar to reoviruses, in the stools
from a large proportion of infants and children with
non-baeterial gastroenteritis has been reported in
several countries.1-8 Evidence suggests that these
viruses are an important cause of gastroenteritis.
Flewett et al 9 reported finding various isometric viral
particles in the stools of children and adults with and
without diarrhoea. Using similar techniques to study
stool specimens in India, we found that many con-
tained previously undescribed ultramicroscopic pleo-
morphic virus-like particles.

METHODS

Freshly passed fseces was transported to the laboratory
on ice and stored at -70&deg;C till examination-. An approxi-
mately 20% suspension (w/v) of stool in water was made
using a mechanical blender. This suspension was centri-
fuged at 10,000 g for thirty minutes at 4&deg;C. The super-
natant was passed through a filter with a pore size of

* Wellcome Trust in association with World Health Organisation.

1200 nm. 5 ml. of the filtrate was centrifuged at 25,000 g
for ninety minutes. The supernatant was discarded and
the pellet was resuspended in one or two drops of distilled

Pleomorphic virus-like particles in human fseees.

(a) Rounded particle with the most commonly observed type
of fringe composed of one layer of rounded knobs. (b) Kidney-
shaped particle with double-layered fringe with a T-shaped
projection attached peripherally. (c) Particle with double-
layered fringe with a second knob-shaped projection attached
peripherally. (d) Large, irregular, elongated particle with
fringe apparently identical with that of particle (b).
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water, placed on coated grids, negatively stained with
ammonium molybdate, and examined with a Philips EM
200 electron microscope.

Stools were obtained from 6 neonates within the first
week of life, 12 normal children, 29 adult controls, and 16
adults with chronic tropical sprue.

RESULTS

Particles were not found in the stools from 6 neo-
nates. However, pleomorphic fringed particles were
found in stools from 19 of the 12 children, in stools
from 27 of the 29 adult controls, and in stools from
14 of the 16 patients with tropical sprue. The

particles varied in shape. Round (fig. a), oval or

kidney shaped (see fig. b and c), and bizarre elon-
gated forms (see fig. d) were seen. Particles of widely
differing sizes and shapes were present in the same
specimen. They ranged in size from about 100 nm.
for the smallest rounded particles up to about 400 nm.
for some of the larger ones. The elongated forms
were about 100 nm. in width and up to 800 nm. long.
The fringes on the particles showed various morpho-

logical patterns. The most common pattern was made
up of round or oval shaped knobs attached to the
main body with a thin stalk (fig. a). In some T-

shaped projections were attached peripherally to the
knobs (see fig. b), while some others had a spike or
a second small spherical structure similarly arranged
(fig. c). The total width of the fringe in different
particles ranged from 20 to 46 nm.

In the same stool specimen particles with some or
all of these types of fringe could often be seen. No

special type of particle was associated with the patients
with tropical sprue. Attempts at growing these par-
ticles in tissue-culture and human fetal intestinal organ
culture have not so far been successful.

DISCUSSION

The exact nature of these particles is not yet known.
They show some morphological similarities to the

orthomyxoviruses and some to the coronaviruses.
However, the fringe morphology is not identical with
electron micrographs of either of these groups of
viruses. The possibility of their being mycoplasmas
cannot at present be excluded, but on morphological
grounds it seems improbable.
These submicroscopic particles are common in the

community and are acquired after birth. Since they
were found in nearly all stool specimens they are

presumably being excreted most of the time by all
the subjects examined. They do not seem to be
associated with any specific disease state, since they
were found in healthy children and adults and in
patients with chronic tropical sprue. Flewett et al.,
in their studies in the U.K., did not find particles
like this either in patients with gastroenteritis or in
controls. The absence of these particles in neonates
and their widespread distribution in children and
adults reflects the frequency of intestinal morphologi-
cal abnormalities and malabsorption in the symptom-
free population of southern India 1&deg; This raises the

question whether these particles are in any way caus-

ally related to these intestinal abnormalities. Further
studies are in progress.

We thank Prof. C. K. Job and the leprosy mission for elec-
tron-microscope facilities; Prof. I. H. Holmes for helping us
establish the techniques used in this study; and Dr June
Almeida, Dr D. A. J. Tyrrell, F.R.S., and Dr D. Taylor-Robin-
son for their help and advice.

Requests for reprints should be addressed to S. J. B., Well-
come Research Unit, Christian Medical College Hospital,
Vellore 632004, Tamil Nadu, India.
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Summary 
Two concepts are advanced to explain
some of the puzzling biochemical

features found in nonketotic hyperosmolar diabetic
coma. It is firstly suggested that an insulinised liver
(reflecting residual beta-cell secretory activity) co-

exists with a diabetic periphery, thereby inactivating
intrahepatic oxidation of incoming free fatty acids,
which are directed largely along nonketogenic meta-
bolic pathways such as triglyceride synthesis. This
could account for the lack of hyperketon&aelig;mia.
Secondly, it is hypothesised that within the liver
enhanced neoglucogenesis occurs, due to the prevail-
ing portal-vein ratio of glucagon to insulin, and is
mainly responsible for the development of massive
hyperglyc&aelig;mia.

IN the nonketotic hyperosmolar diabetic syn-
drome 1-3 there has been much speculation about the
absence of significant ketosis, since this is the car-
dinal biochemical feature differentiating it from keto-
acidotic coma. An early hypothesis H linked the
absence of hyperketonaemia with decreased plasma-


