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Studies of Avian Sarcoma and Erythroblastosis (Strain 13). 
11. Virus Susceptibility to Ether and Chloroform.* (27658) 

ALFRED M. WALLBANK, F. GEORGE SPERLING, E. L. STUBBS, AND KLAUS HUBBEN 
(Introduced by D. S. Kronfeld) 

New Bolton Center, School of Veterinary Medicine, University of Pennsylvania, Kennett Square, 
Pa. 

In 1935 Stubbs and Furth(1) described a 
leukosis of chickens (Strain 13, S 13) which 
was characterized by sarcomas, erythroblas- 
tosis, endotheliomas, or combinations of these 
tumors. Initially the transmitting cells were 
obtained from a chicken inoculated intrave- 
nously with dried blood from a fowl having 
Furth’s Strain 1 (1,2). Gottschalk(3) was 
able to transmit the disease characteristics of 
S 13 using filtered preparations. This implies 
that the transmissible agent was a virus. 
S 13 was distinguished from Strain 1 by the 
presence of sarcomas and the absence of mye- 
loblastosis (4,l)  . To further characterize S 13 
for the purpose of classifying it, we have stud- 
ied its sensitivities to ether and chloroform. 

The recent papers of Cooper ( 5)  , Andrewes 
et aZ.(6), and the often quoted communica- 
tion of Andrewes and Horstmann( 7) have es- 
tablished the value of determining the sensi- 
tivity or resistance of viruses to diethyl ether 
for classification purposes. Sensitivity to 
chloroform has also been suggested for a simi- 
lar purpose(8). Although the ether and 
chloroform sensitivities of many viruses have 
been published, information concerning avian 
oncogenic viruses is limited to Rous sarcoma 
(RS) and Rubin’s RIF virus( 7,8,9,10). Both 
RS and RIF viruses are sensitive to ether; 
and RS virus is also inactivated by chloro- 
form. Evidence to date indicates that, in gen- 
eral, viruses are either wholly resistant or 
highly susceptible to ether. 

n4nteriaZs and methods. Pool L-S S 13 vi- 
rus was used in all experiments. The pool is 
a 5F breast muscle tumor extract clarified 
by centrifugation in a refrigerated Servall 
RC-2 high speed centrifuge. The first cycle 
was at  1300 X g for 30 min., the second 
cycle for the same time was at  2500 X g, and 

* This investigation was supported by grants 
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the final cycle was at  18,000 >( g for 2 min. 
The clear supernatant was then passed 
through an 02 Selas filter. Test samples in 
thioglycollate medium and Sabourand’s liquid 
medium (Difco) showed no evidence of 
growth after 7 days incubation at  35°C. The 
virus, stored at  -65°C in narrow-mouth vials 
with rubber sleeve stoppers, was thawed in a 
37°C water bath. After melting the vials 
were immediately placed in an ice-water bath. 

Ether (freshly opened can of anhydrous re- 
agent grade-Mallinckrodt) a t  2 “C was added 
with a needle and syringe through the rubber 
closure (one volume of ether to five volumes 
of virus suspension). The contents of the 
vial were then mixed by gentle shaking and 
allowed to stand overnight (16 to 17 hours) 
in the refrigerator at 2°C. Ether was re- 
moved from the virus-ether suspension by 
evaporation ir, a Petri dish; in our “sterile 
rocm’’ this took 30 min. Control virus was 
handled in a similar manner but without the 
addition of ether. The control and treated vi- 
rus were then immediately titrated by wing 
web inoculation of chicks from the New Bol- 
ton Center strain of White Leghorns. These 
originated from Pennsylvania Farm Bureau 
Pure Line No. 1 and were random brother- 
sister mated for 9 years. 

The experiment employin? chloroform 
(analytical reagen t-Mallinckrod t ) was also 
performed at  2°C. Chloroform (one volume 
of chloroform to five volumes of virus suspen- 
sion) was added to the virus extract in a small 
flask with a rubber stopper closure. The vi- 
rus-chloroform mixture was agitated slowly 
on a magnetic stirrer Tor 10 min. and then 
centrifuged at  275 X g for 3 mln. The virus 
phase was removed, immediately diluted, and 
inoculated into chicks as in the previous ex- 
periments. The chicks for this experiment 
were Pennsylvania Farm Bureau strain “60”. 
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Control virus was treated in the same way but 
without addition of reagent. 

A palpable tumor in the wing web on two 
successive days was the criterion for consider- 
ing a chick positive. The tumors, employing 
virus pool L-S, usually appear in 6 to 7 days. 
Sodules are firm, spherical to oval, and the 
skin is freely movable over their surface. On 
the cut surface they are homogenous, spy- ,  
smooth, and non-encapsulated. The histologic 
appearance is typical of S 13; a mass of spin- 
dle-shaped cells forming sheets and networks 
in various areas. The individual cells are 
elongated, have pale cosinophilic cytoplasm 
with an oval vesicular nucleus. The neoplas- 
tic cells are probably of endothelial origin( 1 ) . 
The birds on the ether experiment were ex- 
amined every day from post-inoculation day 
five through post-inoculation day 14, and 
then three times during the next week, includ- 
ing day 21.  Chicks used in the chloroform 
experiment were examined daily from post- 
inoculation day three through day 21. 

Results. These experiments (see Table 1 )  
present evidence that sarcoma 13 virus is sen- 
sitive to both ether and chloroform. The first 
experiment, #246 1, indicates that no virus 
survived ether treatment. An experiment was 
then designed to determine i f  a greater num- 
ber of animals would indicate the presence of 
active virus when undiluted ether-treated tna- 
terial was inoculated. This experiment, 
#2561: proved that the virus had indeed been 
completely inactivated within the range of 
sensitivity of the experiment. Chloroform. 
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experiment #262, also inactivated the virus 
completely . 

Three days after the chicks were inoculated 
wil h the virus-chloroform mixture, swellings 
were detected in the wing webs of many 
chicks given the undiluted material which 
were not tumors. Chicks given the same 
amount of virus without chloroform treatment 
presented no evidence of swelling on post- 
inoculation day three. There was no indica- 
tion of swelling in the diluent control group 
during the experiment. Before the final ex- 
amination day the swelling regressed in all 
chicks inoculated with chloroform-virus mix- 
ture. Two affected chicks were sacrificed dur- 
ing the experiment for examination of the 
swellings, Microscopic examination of the 
wing webs revealed numerous focal accumu- 
lations of lymphocytes. In some instances 
these were adjacent to blood vessels; in others 
there were foci in the loose connective tissue. 
Fibroblasts in the web appeared to be slightly 
disorganized and swollen in a few areas, but 
there was no indication of neoplasia. The 
process appeared to be one of subacute in- 
flamma tion. 

Discussion. I t  has been demonstrated that 
S 13 virus is inactivated by ether and chloro- 
form. These experiments help to substanti- 
ate the belief that S 13 virus is one of the leu- 
kosis complex group. Sensitivity of S 13 vi- 
rus to these organic solvents appears to be 
identical to other members of the fowl leuko- 
sis complex viruses for which sensitivities 
have been established. 

('hloroforiii on Sarcoma 13 Virus. 



THORACIC DUCT LYMPH FLOW 81 1 

Final steps in defining the relationship of 
S 13 virus to other avian tumor viruses will 
include the establishment of serologic re- 
sponses. 

Summary. Ether and chloroform destroyed 
all detectable infectivity of S 13 virus as de- 
termined by wing web inoculation of chicks. 
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Stimulation of Thoracic Duct Lymph Flow by Epinephrine and 
Norepinephrine.* (27659) 

D. B. DOEMLING+ AND F. R. STEGGERDA 
Department of Physiology, University of Illinois, Urbana 

Epinephrine has been observed to cause an 
increase in rate of lymph flow from the thor- 
acic duct of dogs under pentobarbital anes- 
t.hesia ( 1 ) . We have previously reported that 
pentobarbital depresses the rate of lymph flow 
approximately 2 5 %, and that although under 
this anesthesia the absolute amount of stimu- 
lation of lymph flow by epinephrine was di- 
minished, the percent increase was of the 
same order of magnitude as in the unanesthe- 
tized preparation( 2 ) .  This paper reports on 
the relative potencies of intravenous epine- 
phrine and norepinephrine in stimulating 
thoracic duct lymph flow in conscious dogs. 

Dogs were pre- 
pared with chronic thoracic duct-venous 
shunts (2:3). The thoracic duct was cannu- 
lated in the neck with polyethylene tubing 
(I.D. 0.86 X O.D. 1.52 mm). This cannula 
was exteriorized and connected to another 
cannula which had been inserted into the pre- 

Materials and methods. 

*In  part from a thesis submitted in partial ful- 
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fillment of requirements for Ph.D. degree, 1958. 

Medical College, Philadelphia. 

caval vein by way of a branch of the right ex- 
ternal jugular vein. A stockinet bandage was 
placed around the neck to protect the external 
loop of tubing. No anticoagulants were ad- 
ministered. Duration of lymph flow in such 
shunt preparations has averaged 13 days. For 
the lymph collection periods, the dogs were 
loosely restrained. and trained to lie on their 
Ieft sides. To collect lymph the loop of tub- 
ing was separated and the lymph was drained 
into a graduated cylinder. The jugular seg- 
ment of the opened shunt was available for in- 
fusing solutions. For the experimental pe- 
riods the dogs were in the basal state-post- 
cibal for a t  least 16 hours and rested in posi- 
tion on a padded table for one hour. A total 
of 12  paired experiments were performed on 
4 dogs (13-18 kg) in order to compare the ef- 
fects of epinephrine (L-Epinephrine Bitar- 
trate-Winthrop) and norepinephrine (L-Ar- 
terinal Bitartrate-Winthrop) on rate of 
lymph flow. After a steady rate of flow had 
been established, 7.5 pg/kg of the pressor 
amine in 10 ml of isotonic saline were injected 
intravenously over a 10-minute period. Dur- 
ing a given experimental period both epine- 




