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his cancer. The methods, previously used suc-
cessfully to detect a new intranuclear antigen
induced by the papovavirus SV40 in trans-
formsd human and hamster cells, and in
hamster tumors, failed to reveal the presence
of immunologically reactive components.
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Immunofluorescence of Newcastle Disease Virus in Paraffin
Embedded Tissues of Early Chick Embryos.* (29908)

Arice Pork WiLLiaMsoN AND RusseLn J. BLATTNER
Department of Pediatrics, Baylor University College of Medicine, Houston, Texas

Three members of the myxovirus group
(mumps, influenza A, and Newcastle disease
virus) have been studied previously in early
chick embryos and each was observed to pro-
duce developmental defects, differing some-
what for each of the viruses(1-6). Essen-
tially, however, the defects occurred in tissues
which were in early stages of differentiation
and which were directly exposed to the in-
oculated virus. Although increase in virus
titer was observed in all 3 instances it was
not known whether the defects were caused
by selective replication of virus in the tissues
affected or whether the virus replicated in
all cells but caused damage only in certain
tissues which were vulnerable because of a
particularly sensitive phase in their develop-
mental process. To study the distribution of
the replicating virus in the early chick em-
bryo, a method was necessary which would
allow identification of the virus in serially
sectioned embryos. The successful use of a
paraffin embedding technique for immuno-

* Supported by PHS Grant HD 00298 from Nat.
Inst. of Child Health and Human Development.

fluorescent staining has been reported(7) by
Guy Ste.-Marie using several types of anti-
gen including influenza A virus. These tech-
niques have been adapted for staining New-
castle disease virus in serially sectioned tis-
sues of the early chick embryo.

Methods and materials. Preparation of the
conjugate. Viral antigen to be used for anti-
body production was grown in the allantoic
cavity of the chick embryo. Young adult
chickens were immunized by intranasal in-
stillation of the Blacksburg strain of New-
castle disease virus (NDV), and this was fol-
lowed in about 5 weeks by intramuscular in-
jections of 0.4 ml of the Roakin strain of
NDV of IDj, 10'%® (2 injections 3 days
apart). Ten to twelve days after the final
injection, the chickens were bled. Hemagglu-
tination-inhibition titers of the sera ranged
between 1-2000 and 1-4000. The globulins
were extracted and conjugated to fluorescein
isothiocyanate by the method of Coons(8)
modified by Riggs et al(9). Instead of the
dialysis techniques to remove the excess dye,
the conjugate was cleared by passing through
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a Sephadex column(10). It was then dis-
pensed in ampules, hermetically sealed and
stored in the frozen state at —10°C. Just
before use the nonspecific antibodies were re-
moved by absorbing twice with chick embryo
powder prepared from 8-day and 3-day-old
chick embryos mixed in the proportion of
6 to 1 by dry weight. Such absorbed conju-
gates were always used within 2 or 3 days
of preparation. For staining, the conjugate
was appropriately diluted, usually 1-12, in
saline buffered at pH 8.8. New preparations
of conjugate could be titrated for optimum
staining-dilution by staining smears of NDV-
red cell mixtures fixed in 95% ethanol at
2°C.

Preparation of embryos. Methods of inoc-
ulating and harvesting the young embryos
have been previously described(1,2). Chick
embryos of 48 hours incubation, inoculated
with allantoic fluid suspensions of the Roakin
strain of NDV of an IDj, titer of 1053, were
harvested between 16 and 24 hours after in-
oculation. The embryos were floated briefly
in saline where the vitelline membranes were
removed. They were then immersed immedi-
ately in 95% ethyl alcohol at 2°C and pro-
cessed for paraffin embedding techniques as
described by Ste.-Marie(7). Serial sections
were cut of the entire embryo, and the rib-
bons were laid out in order in shallow boxes
lined with black paper. Gross structures such
as brain, eye, visceral arches, heart, auditory
vesicles, etc., could be identified fairly ac-
curately by observing the paraffin ribbons at
10 X magnification.

Preparation and examination of the stained
slides. 'To conserve time and stain, specific
areas were selected for staining in these initial
studies. Approximately 12 to 16 adjacent
sections were mounted on the slides in such
a way that the sections on the 2 halves of
the slide could be separated by a line made
with an ether-vaseline mixture. The two sides
could then be subjected to different staining
procedures when necessary for control pur-
poses. The boxes containing the rest of the
sections were stored in the dark at 4°C, and
other areas were stained as needed. Deparai-
finization of the slides was done at room
temperature in 3 consecutive xylene baths
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of 1 minute each followed by 1 minute each
in ethanol 95%, 80%, 60% and 40%, and
finally 2 changes of saline (pH 7.2) for 10
minutes each. The slides were then stained
with diluted conjugate for 30 minutes in a
moist chamber. They were then washed 25
minutes by gentle agitation in saline (pH
8.8) kept in an ice bath. At this point the
stained slides were fixed in 95% ethanol for
15 minutes at 2°C followed by briefly wash-
ing 3 times in the staining buffer. The fluo-
rescence in the slides was thus preserved for
several days. Without this final fixation the
fluorescence faded rapidly so that the slides
had to be examined immediately after stain-
ing. The stained sections were examined
under a Carl Zeiss fluorescence microscope
using BG 12 exciter filter and a yellow bar-
rier filter. After examination the coverslips
were soaked off in water, and the sections
were restained with hematoxylin and eosin
for examination under the conventional micro-
scope.

Resuits. Specificity of the staining reac-
tion. Sections of 7 embryos from eggs inocu-
lated with NDV 16 to 24 hours previously
all showed bright fluorescence distributed
widely in areas of the extraembryonic mem-
branes and in certain tissues of the embryo
proper (Figs. 1-3). Adjacent sections stained
with conjugate from unimmunized chickens
failed to show a similar fluorescence. Further-
more fluorescence was inhibited in sections
which had been pretreated with unconjugated
immune globulin prior to staining with spe-
cific conjugate. Uninoculated control em-
bryos failed to show the specific staining re-
action with immune conjugate. The color of
the fluorescence was a characteristic bright
green. The only other areas where a similar
color was seen were the yolk globules. This
staining characteristic of the yolk was non-
specific, since it appeared in both control and
experimental sections. Vitelline membrane, if
it had not been removed, also stained a bril-
liant green and interfered with the study of
the specific staining reaction. Red blood cells
of the chick embryo were normally brighter
than other tissues, but in well stained sections
this color was slightly pinkish in contrast to
the clear bright green of the viral antibody.
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FIG. 1. Virus in ectodermal cells of chorion of
chick embryo inoculated with NDV at 48 hr incu-
bation and harvested 24 hr later. Immunofluores-
cent staining of NDV. X400.

Distribution of the virus in the tissues.
The viral antigen was located in many cells
of the developing embryo, sometimes at the
cell wall and sometimes within the cytoplasm
but not in the nucleus of the cells. The areas
of fluorescence corresponded in general with
the areas where gross defects or characteristic
microscopic pathological changes had previ-
ously been observed(3,11), i.e., in tissues dif-
ferentiating from the body ectoderm includ-
ing the lens primordia, auditory vesicles, vis-
ceral arch ectoderm, olfactory pits, and it
was also found in visceral arch mesoderm and
in the epimyocardium of the heart. Virus
was frequently found also in body ectoderm
immediately adjacent to these structures. In
areas where mesenchyme lay immediately be-
neath the affected area, fluorescent cells were
scattered throughout the superficial areas of
the mesenchyme. Cells of the body ectoderm
just lateral to the dorsal midline appeared
also to be unusually susceptible to infection
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by the virus. Although more fluorescent cells
were observed in the organs described, the
fluorescence was not limited to these areas
but was also observed in cells of the general
body ectoderm. In embryos infected the
longest, increasingly more of the cells of the
general body ectoderm were affected and
more extensive invasion of the mesenchyme
was observed. Toward the caudal end of the
embryo the cells most consistently affected
were the ectodermal cells at the lateral limit-
ing sulcus. In some embryos ectoderm over
somites was affected. In younger embryos,
the unclosed portion of the neural tube has
previously been observed to be susceptible to
tissue damage following NDV infection. In
embryos of the present study the neural tubes
had closed, but in a few embryos fluorescence
was observed in the neural tube, generally
at the dorsal portion and in the overlying
ectoderm. Little tissue damage was seen in

FIG. 2. Virus in surface cells of the auditory
vesicle of chick embryo inoculated with NDV at
48 hr incubation and harvested 24 hr later. Im-
munofluorescent staining of NDV. X400.
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FIG. 3. Virus in degenerating cells of the lens
vesicle of chick embryo inoculated with NDV at

48 hr incubation and harvested 24 hr later.
munofluorescent staining of NDV. X400,

Im-

the general body ectoderm. In contrast, how-
ever, sloughing of virus infected cells and
extensive cell degeneration was observed in
virus infected organs which were differentiat-
ing from the body ectoderm (Fig. 2, 3).
Virus was also observed to be widely dis-
tributed in cells of the extraembryonic mem-
branes, i.e., the chorion, amnion and yolk sac
entoderm. The ectodermal layers were pri-
marily affected in the chorion and amnion
but extension to the underlying mesoderm
was not infrequent. In the extraembryonic
membranes, fluorescence was consistently ob-
served to be brightest and most concentrated
in the ectamnion (closing border of the am-
nion). Thus, in these early chick embryos,
susceptibility to NDV was found among cells
derived from all three primary germ layers,
ectoderm, mesoderm and entoderm. Little
tissue damage was observed in the extraem-
bryonic membranes except for cell degenera-
tion in the affected ectamnion and in small
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islands of hyperplasia which were occasion-
ally observed in the chorion at the site of
fluorescence.

The localization of NDV in early chick
embryos by these techniques has made it
possible to use serial sections for studying
the fundamental relationship of NDV repli-
cation to the characteristic developmental
changes observed. Further experiments are
in progress to determine in which tissues the
virus first appears and to compare the distri-
bution of virus in embryos inoculated at dif-
ferent stages of development.

Summary. Paraffin embedded tissues have
been found to be suitable for immunofluores-
cent studies of Newcastle disease virus-in-
duced defects in chick embryos inoculated at
early stages of incubation. In embryos in-
oculated at 48 hours incubation and har-
vested 16 to 24 hours later viral antigen was
observed in many tissues of the embryo prop-
er and in cells of the extraembryonic mem-
branes. The viral antigen was most concen-
trated in the organs subject to the virus-in-
duced developmental defects, i.e., in tissues
differentiating from the body ectoderm, in-
cluding lens primordia, auditory vesicles, vis-
ceral arch ectoderm, olfactory epithelium and
it was also found in the visceral arch meso-
derm and in the epimyocardium of the heart.
However, virus was not restricted to these
tissues but was also observed in some cells
of the general body ectoderm and was widely
distributed in cells of the chorion, amnion,
and in the yolk sac entoderm. In late infec-
tions the specific viral fluorescence was also
seen in mesodermal tissues directly underlying
the affected ectoderm. Thus viral antigen was
found to be distributed in cells derived from
all three of the primary germ layers, ecto-
derm, entoderm, and mesoderm.
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Gastric Cannula: A Modification to Combat Leakage.* (29909)

MicuaeL D. MpLEToNt AND Lrovyp M. Nynus (Introduced by H. N. Harkins)
Department of Surgery, University of Washington School of Medicine, Seattle

Long term animal experiments, which in-
volve the collection of small quantities of
secretions from gastric pouches, are often se-
riously upset by the development of a leak-
age of secretions around the cannula. Experi-
ments designed to compare pouch acid out-
put after various consecutive procedures are
valueless if a leak develops around the can-
nula. In these circumstances, reimplantation
of the cannula may so alter the secretory ca-
pacity of the pouch as to negate all further
observations,

The major problem of preventing com-
plete erosion of the cannula through the
pouch has for all practical purposes been
solved by constructing the pouch in the man-
ner used in this laboratory(1) and by em-
ploying the improved cannula described by
Condon and Harkins(2).

However, a certain proportion of Heiden-
hain pouches so constructed develop leakage
around the cannula after several months’ ex-
perimentation. This is especially noticeable
when the method of collection is that de-
scribed by Savage, Stavney, Nyhus and Har-
kins(3), a method which strains the leak-
proof qualities of any cannula.

This problem has caused us considerable
difficulty, and we have devised a simple ad-
dition to the cannula described by Condon
and Harkins(2), which has considerably re-
duced the incidence of this problem. This

* Supported by USPHS Grant #AM-04010 from
Nat. Inst. Health.

t Visiting Scientist, formerly Senior Registrar, Rad-
cliffe Infirmary, Oxford, England.
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FIG. 1. Mechanical drawing of cannula and
Silastie shoulder.

addition consists of a Silastict rubber ring
which fits securely around the gastric end of
the cannula. Its outer surface is beveled as
shown in the diagram. The measurements
given are those which will fit our cannula
(Fig. 1). Addition of this Silastic ring gives
the gastric end of the cannula a “sloping
shoulder” (Fig. 2). The cannula is inserted
in the manner previously described from this
laboratory (1).

Several months’ use of this modification in
many dogs has convinced us of its efficacy.
If after some months the cannula becomes
loose and can be easily rotated, the slight
weight of any attached collecting apparatus
is sufficient to pull the cannula down and
force the sloped shoulders into the orifice of

1 Medical grade Silicone rubber (Dow Corning).



